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ABSTRACT OF THE THESIS.

This study is céncerned with invesfigating‘the
aeéu}aéy‘QF Erass eéfimétes under conditioﬁé Qhéfe.moftélity
séhéduies ére knowﬁvor suspected to Haerbéén deciinihg in the
recent past. To‘achieve this task, three teﬁhniques suited far
a changing mortality condition have been applied: namely,
Additive Hypothetical Synthetic proceduwre; Kraly-Norris pkoced—
ure and Palloni’s technigque. These techniques are applied at
‘National, PFrovincial and District levels.

The investigation is divided into five chapters.
Chapter I deals majorly with historical development of the
problem we set out to investigate. Chapter II deals with the
intercensal mortalify estimation between the period(l1949-1979).
Additive synthetic technigque, a procedure suited for fluctuat-
ing mortality schedules is used. Chapter III deals with
Kraly—Noriris Siﬁulatimn process for a declining mortality
conditions. Chapter IV deals with yet another technique suited
for a declining condition of mortélity:Palloni’s model. Chapter
V deals with a summary of the findings. conclusions and
reccomedations. |

The mortality level estimated from Indirect procedure
employing Additive hypothetical synthetic procedure behaves
exactly tHe way they would Ee expected excatly under declining
conditions of ﬁortality. The violation of the static assumption
of mortality brings inconsistency and unreliability in the

astimates. Errors emanating from such a violation showed that
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they (the errors) ascended strictly monotonically by childhood
age. Kraly-Norris procedure and Falloni®s both yielded results
which are superior to those obtained form unadjusted values

( i.e Using constant assumption of mortality schedules).
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Analysis of almost all mortality estimates derived for
Kenya, have béen based on:the indirect techniques of the Brass
model and its later modifications by SulliQan and Trussell.
These modificatiﬁns‘were actually ctentered on the accuracy of
K{i) — Wthh adjusts non~mortallty factors that affect pro—
portlons of chlldren dead.‘ The assumpt1ons 1nherpnt in Brass
type models are: that the age spec1¥1c ¥ert111ty schedule of a
popuiafion is a:sumed to have been approylmately constant in
the recenfﬁpéét (at least for the vounger womPn) ahd‘tﬁe
approxima£é‘furm oﬁ the schedule should be known- that there is
no pQWPr+u1 assoc1at1on.between the age of the mother and
infant mortallty o dEdth rates of the mothers and thPlF.
children and that 1n+ant and ch11d mortality rates should haQe
been apprOV1mately constant 1n the recent years. Undoubtedly
these assumptlons are difficult to meet in any populatlon under
study. Vlolatlon of these assumptlons as studies carrled out
by Hra1y~and Norris(1978) and FPalloni (1979) have shown, can
lead to a dlétortlon of morta11ty estlmates.‘vln particulér
Brass technlque ha¢ 1ts goal, the estimation of morta11ty values
assoc1ated WIth llfe table prevailing at the t1me of enquiry.
However the values o{ Qi) actually refprr to the cohort morta;
lity. As a FE%ult the perDrtlon of ch11dren—dead - D(i)’* s,

measure the past cohort‘mortallty experiences.



Hehce, in this study an attempt.is made to derive the
mortality estimates when some of the above mentioned assump-—
tions do not hold. In particular when the constancy assump-
timns of mortality is violated - that is mortality conditions
are believed to be changing. - - o *

1.2 OBJECTIVES DF THE STUDY

The ﬁainvobjective in this studyﬂis to estimaté infaﬁt
and ¢hi1d mortalify under declining ccndi%ions of moffélity, at
Nationai. Prov1nc1a1 énd District laQéls;

Speclflcally we %hall est1mate 1nfant hurtallty rate
(IMR)‘— lqO chlldhood morta11ty rate - 4qgl, the probab111ty
of a live bnrn Chlld dying be%ore aﬁkalnlng 2, 3 and S years
denoted by q( ). q(a) and q(u) respectlvely. llfé exﬁectahcy at
blrth and ages 9 denoted by 9(0) and 9(5) regpectlvely. !Using
the add1t1ve synthetic adJustment technlque, R aiy - Nnrrls
technique and Falloni’s techn;que for adjustment of changing
mmrtaiitybcmnditioﬁg.~:'1

Comparison then is made of the estimates obtained by
the use d;uthosé-three methods and in the case of:Kraly —Norris
procedure, errors resulting from violation of the constant
assumptimn of will be computed per district.:

Estimating the rate of mortality decline and the level
of mortality at census time is also attempted.

1.3 SIGNIFICANCE OF THE STUDY

P T yspuptpEpaEpa I PR ST g ande L T

In the developing nations of the world, deaths to
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children under five years constitutes a major percentage of all
deaths. The childhood maortality statisties are of considerable
descriptiQe value. When known wifﬁ accuwracy, can prqvide an
insight into a popuiation’s demographié éharacteristics.facili—
tating an understanding o# the exiéting fertilify; 6uptia1ity
and migratory patterns. The measures obtainéd provides useful
index of a society’s health Stétus; standard of 1iving.‘Nuﬁtia1
behav1our and how the government dlstrlhutes its resources in
relat1on to its prlmr1t1es. Infact 1nfant and chlldhood
mﬁrtality unearfhs the ociety =] suff1c1ency and deprlvatlmn.
The life tables used 1n thlq study has a measure of
mortallty whlch prov1des‘a descrlptlon of the mos t prom1nent
aspects of the state of human murtallty;' Essentlally they
illuminate and summarizes thp mortallty exper;ence gf a popul-
atioh. Appllcatlon of life table on measurlng the capac1ty for
growth of a pupulatlnn has a‘dléect bearlng an pupulat1on

policy.

1.4 SOURCES AND QUALITY OF DATA.

The main sources‘ofwdemographic‘data:arecensusegand
SUVEYS. }H‘thié#study the only source available is the 1969
and 1979 census aata. Additive Synthetic method (chapter 2)
is applied to data.from the aforesaid two census. Age and. sex
as variables are used since the population data is arranged
into sex and age—groups. For the census, the data required is
number of children ever borne; children dead and the female

Papulation classified by five-year age group.



The Kraly-Norris procedure also needs the use of two
censuses to enable us to estimate the rate of annual mortality
decline. ' For'Falloni’s procedure use is made only of one
census — 1979.

The accuiracy of census 1nformat10n has varled fram
" time to lee and from reglon to reglon a11 over the world but
some generaliz atlons can be made about the types of errors
foud in censuses.‘ Two main fypeé are 1ngled outy errror of

covefaée (under-enumefat1mn or ovar—enumeratlon) and eFrora of
conteht. The two types are éerlouq where the people are
nomadic in the1r life styles (as 1n North Ea tern Pr0v1nces)

Errors of content entails major amongst others.

: , ,
age érfors, the age mlareportlng which are usually partly
systamati;. The main type of age errorsvare age heap1ng.
(digitéi pfeferenqe) and age sh1¥t1ng. which often occurs in
certain ﬂé;£iuns 6% dge span, say. in oldar age groups. The
former occurs when the respondents QIVE ages as Pndlng in
certa1n‘preferred dlglt" (such as 0 and o) and the latter when
the respé%dentb glve ages wh1ch are bystemat1ca11y youngeerr
older then real or blolog1ca1 age. | |

| Under;repmrtlng or om1551on af death«r is oﬁe of thé
mostkdif¥1cu1t ervor to 1dent1fy. vOlder mother;‘tend to 1eave

out those deaths of their chlldren that occured long ago,

normally termed as memory 1apse. Cultural proscrlptlons
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have also been noted to contribute to this mis-reporting

of deaths. Definition of live-births are aslo known to lead 'to
mis~reporting of death of infants. This is the case in equator-
ial Guinea where deaths within 24 hours of births are termed
gtillbirths".

1.5.0 LITERATURE REVIEW

A range of demogf%phic techniqueé has been developed
in the iagt two and a half decades to estimate demographic
parametersvfof counfriem with limited of inaccuratezdata
sources. Such tetﬁniques are oféen dalled indirect. The
essence df thé indirect is tﬁat it dséﬂ denéuéAdr‘;urvey.data.

The procedure for estlmatlng chlldhdod mortallty using
retrdspect1ve data was fqut developed by N1111am Brasr who
based hisg model on thé assumptlunr of unchang1ng mortallty
schedule%)He also assumed that there is no powerful assmc1ation

bepren the age of the mother and fh@ infant mortallty ratP

The assumptlons we have outllnpd are the conditions
necessary,for the Brass model to be used. Sullivan (;972)
proposed wéys of éétiméting thé multipliers ki:e‘adjusting the
non~morta11ty factors Wthh 1nf1uence martallty). SulliQan;Q-
bone of contentldn hJ.r‘1.g)(»:.ur upon the structural as dpll as the

functlonal assumptlons 1nherent in Brass model. Thus he inves—

tigated how accurate the Brass functlons appro"1mates emp1r1ca1

achedules.
Trussell (1975) later improved on the foregoing Qork
using the Functlonal 5chedules developed by Coale and McNe11.

Trusg sell uqed h(1) = G(PI/PD.P”/PJ). where H(l) is a functlon
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that adjusts for non mortality factors that infuence mortality.

FL, F2 and P3 are parity ratios for 1lst, 2nd and 3rd age groups
He found oﬁt that functional relation of the form |

K{(iy = C loge(él/PE) + Dnloge(PE/PS) + APL/FP2) + B(Pé/ﬁ35‘+ E
fit the obserwvation well.‘ He then concluded that

KLYy = a(i) + b(l){(Pl/P7) + C(l)%P(H)/P(Q)

1.5.1 RECENT STUDIES ON VIOLATION OF THE ASSUMPTIDN aF

-——--.._._._—.....-—-—-.-..-._-.._.—-—__———.———_—.————.——-—_———_.—.—-—._...—_—
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The conver51on procedure now avallable assumas that

fertility_has remained fa1r1y constant, while mortallty has
been assu&éd eitﬁef.to be constant fBrass, 19&4;‘Su11i9an,
19723 Trﬁsséll, 1975) Sr to haveldééliﬁédviinearly:in tHelﬁast
{(Brass, 1975: Coale and TrUsse11,11978; Hraly‘énd Norris ;
(1978); Sulllvan and Udofla. 1979; Feeney, 1980; Falloni,
(1980) . In cases where the actual experience'doeéynof cﬁn%drm
to these assuhptions. demmgréphic estimates are normaliy | .
inaccurate;v The real demographlc situation normally does not
conform to those aggumed. thus maklng the estlmates h1gh1y
qupstionable; MMoreover, thlv may nct only mean that they are
inadequate for e&tlmatlng demmgraphzc parameters but also that
they can ﬁrove to be unsultable for est1mat1ng levels when
these mortal;ty levels are actually changlng;

Fegney (1980) investigated the 1n¥ant’mor£élity ﬁrends
from child survivorsﬁip data, and indicated several ways in
which ChllthDd unVIVOFthp estimaﬂes may be va11d1y 1nter~
preted when mnr£a1}ty is changlng.A Nhen hlS procedure'was

tested for bbth Costa Rica and Peninﬁular Malays1a 1t turned



out that the estimates using constant assumption of mortality
rather than a linear trend in mortality decline were_upwardly
biased.

Kral; and Norris® (1978) investigated the effects of
declining mortality on the Brass estimates ﬁ{'current-mortality
as measured by q(2), gq(3) and q(3) and found out that the Brass
estimates were upwardly biased under declining mortality
conditions depending on the pace of mortality decline. The
Brass technique was also found faulty with thé onset of age at
-marriage.. The result indicated that,. the error in estimating
current childhood mortalify will be largest when childbearing
beginag at an early age..

These two results - the direct relationship between
the accuracy of . the Hrass;estimate -~ () and the age at which
childbearing begins:and exact childhood age, %, respectively -
are ultimately caused by variation in'e#posure-to mortality.

As we have pointed out, under conditions of'declining morta—. .
lity, children of women whose childbearing begun relatively
early will‘havexbeen exposed to mortality schedules and levels
divergent fruﬁ chréntxmortality schedules and levels..
‘Similarly, exposure to divergent mortality conditions increases
as childhood age increases.

ilotnik and Hill " (1981) showed that: the. . mortality
estimates are likely to be inaccurate when mortality changes
do not show a smooth trend dr if this smooth trend has not

Prevailed in the past. The availability of data on children



everborn and dead or surviving from census makes it possible to
compute proportions of children dead by age group of women
duwring the intercensag period which can then be estimated by
Coale~Trussel model. The hypothetical cohort analysis provides
childhood mortality level for- a well.defined‘period without
making assumptions about the nature of mortality andifertility.
The general procedure developed makes possible, the estimation
of mortality levels for a specified time period despite the
confouding influences of trend.

Falloni (198Q) noted that Brasslis assumption of
constant fertility schedules and mortality conditions have
become obsmlete.in many developing coutries. In pursuance
of those discovered anomalies. he developed a new technique su-
ited for the 95L1mat10n of 1n¥ant and chlldhood mortallty when
mortality in a pOpuldtan has been falllng. Using the ASSUMpP—
tion of linear or curv1l1near mortallty decline he éqﬁimafea
the rate of mortallty decllne and the level of mortallty at the
time of census which undoubtedly showed euperlor estlmdte
Falloni (1981) trled hlS procedure in 8 AFr1can Countrler
(census date in Farenthes1s) namely'lenya {19469}, L1ber1a
(1971), Rwanda (1970), Seychelles (1971), S._thdesia'(i9b95,
Swaziland (IQééf éﬁd Tahzanja mainland (19467). Heifound out
that in countriesiwheré the assuﬁptipn 6f.constancybfn horfa~
lity has been md;éiclearIQ violatéa (Kenya, ﬁwanda and Tanzania
mainland), Adegbola’s (1977) estimates were at least 17 percent

higher than those obtained by Palloni.



Ewbank (1982)'studyihg the case of Bangladesh narrated
the major sources of errors in mortality estimates. The
effect of recent fluctuations in martality rates was found to
he a major coatributory factor to the total error. The mortal -
ility he maintained is never constant and hénce fluctuated from
one year to the next. Thus if infant and child mortality rates
fluctuates greatly, then the mortality esgtimates based on the
reports of child survival by young women will be heavily
aftfected by recent swings in: mortality. I+ these recent changes
in mortality rates are not the result.of consistent trends, it
then becomes appropriate to adjust these estimates so as to get
the mortality rates for the recent years,

1.9.2 . SUMMARY

ot G0t oo St St mate e s St Se4et B0 PO o St she Bt

From the 4oregolng 11terature‘rev1ew, we can then
'suﬁmérive“ that for any populat:on that has been ewperlenc1ng
socio- économlc development. naturally, 1t is na1ve.to assume
and use the assumpt1on that the mortélity échedules in 5u¢h a
populatlon have remained statlc in the recent past. The
estlmateé\obtazned by nUCh an assumptlon glves estlmdtes that
are ber1ou51y bkd sed pos1t1ve1y and hence does not reflect the
true mortallty situation in the recent years. Errqrb res ultlng

from such a situation will be greatest with var1at10n in morta—

lity schedules which did operate in the past.
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Fram the literature. review we have discussed implictly
the breakdown of the major cornerstone: of which stable and
quasi-stable population theories rests on.. The .idea of.stable
population theory is not new. It dates back:to Euler (1740},
who introduced the concept of stable age structure in which
proportions in all age categories would remain fixed if mortal-
ity were constant and births increased exponentially over time.
His papef was similar to Milner (1815), who recognized its:
theoretical interest but emphasized»its,restricfed applicabili-
ty in real population under study.

The link between stable theory and real population
was very 1argely uncovered by Alfred Lotka (19207, 1922);
F.R.8harpe and Lotka(1911), in works that form a significant
achievement in demography. Lotka’s insight expanded from his
realization that population could be represented as a renswal
process displaying 'some stability, to his discovery that popul-
ation would nearly always stabilize, by predictable paths, if
fertility-.and mortality were held costant. lLokta and Sharpe
using their mathemaﬁical acumen proved that age distribution
of any population that is subjet, for sufficiently long period
of time to unchanging mortality. and fertility schedules becomes
fived. The\age distribution of a stable population is jointly
determined by the mortality schedules to which the population
has been. subject and by its annual rate of growth. The use of

model stable population in estimating demographic parameters
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determining the dynamism and structure of actual populatian
derives from three considerations.
(1) It has been found that in a population in which
fertility has been approximately static and in which
mortélity has recently undergone a steady decline, the
age distribution closely resehble fhat of a stable
population ( gquasi-gstable) generated by‘equation.mf
form

() =b¥% exp{-rx) Xl ()

Where c(x) is the infinitestimal proportion
of stable population at exact age %3 b is the constant
bhirth rate; r is the constant rate of natuwral increase
1 () is the: survival probability from to age .

(2) These conditions (the recent course of fertility
schedules believed to be: constant and mortality. either
approximately static or recently declining) are, or
have until recently been, characteristic of the popul-
ation of many developing countries.
(3) The availability of fairly flexible sets af model
populations, such as those generated on the basis of
the Coale-Demeny (1964) life tables. This makes it
possible to identify a stable age distribution
approximating an underlying characteristic of a stable
pbpulation.

Fractically: the value of estimates generated by fitting a model

stable population is beset by a number of practical demographic

considerations.
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(1) No actual papulation is genuinely. stable.Fertility
may vary as a result of recent trends or hast.episodeé
such as wars or epidemics. Age— selectivity and sex-
selective migration can affect both the rate of growth
and £he age distribution of the population, and the
recent mortality decline abserved'in many developing
counries produce age distribﬁtion that do not conform
exactly to those predicted by the equation defining
stable population.

(2) The characteristics of the population being
studied that are available for identification of a
model stable population are often imprecisely record

( age distribution is distorted by differential omiss-
ion by age, of intercensal rate of ‘increase calculated
from censuses at two points in.time is blased because
of dif{erential'completéness of coverage between two
censuses.

(3) The estimates of certain parameters based on .
different mortality families of Coale~Demeny set may
be quite\different. In most.cases there is uncertain-—

ity about thch mortality pattern approximates most

closely to' that experienced by a given populationg

and since they are only four families for Coale-Demeny
set,there is no quarantee that they cover all possible
experience.

The inherent availability of one or more of these

Practical problem sets in & chain of errors in. the estimates.
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The estimates obtained from these models are now reali’ed to be

only very approximate, except under vpry art1f1c1a1 condltlonv

such as constant +ert111ty and certa1n mortallty patterns.

In lieu of the foregolng theoretlcal framework it

seems safe to *orm'the follawing working hypotheses.

1.7 OFPERATIONAL HYFOTHESES

D el L T R —,
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From the theorifecal framework one can hypothesizé the

following

(i)

(ii)

(iii)

The estimates obtained by using the techniques

suited for declining mortality conditions

namely: Syﬁthetic; Kraly—Nmrris: and Falloni®s

.are llPely to prmduce estlmates. that are

superlor to thmbe obtalned by techniques that
assume a constant mmrtality schedule if the
ﬁortality cond;tions in those populations have
been changlng.. ; . | |

The errors resu1t1ng 4rom using stat1é assump—

tion of martallty condltlons ins tead of u51ng

the assumptlon mf dec11n1ng mortallty when the

1

latter is the case and w111 be blased pDSlt*
ively and can be substantlal, dependlng on the
pace of mortality decline.

fheée arrors will‘be greatest with variation
in mortality schedules operating-in the past.
i.e. the magnitude of these errors are likely

to-increase with childhood age.:



-4

(iv) The estimateé obtained by using constant assum-
ption when it does not hold refer to past morta-
lity and thus does not refer to current mortality

‘at the time of census..

1.8.0 DEFINATION OF TERMINOLOGIES AND CONCEFTS. -
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class of eventsrin the same period.
Age cohort: is a gfoub of people bofnhduring a particulafi
—————————— period.
Age heaping: a tendency for enumerators or respondents to
———————————— report certain ages instead of others; aslo known
as digit preferences.
————————————— vear: aslo used in a rigoroqs sense to
mean the number of deaths that would
occur under one year of age in a Ii%e

table per 1000, in which sense it is

denoted by the symbol 1go.

Expectation of life.

o s e
T N S e et e et v et S s e s S s0ms

Average number of years that a membher of a
cohort of births would be expected to live
if the cohort were subjected to the mortality

conditions expressed by aparticular set of
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age-specific mortality rates. This parameter
is denoted by e(0) in life table functions.
Moving averages.

The successive averaging of two or more adja-—

cent values in series to remove flusctations.

Stable population.
A population exposed for a long time to cons-—
tant fertility and mortality rates, and

closed to migration, establishes a fixed age

digstribution and a constant growth rate.
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CHAPTER 11
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HYFOTHETICAL COHORT: ADDITIVE SYNTHETIC AFFROACH. ..
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In th1s chapter we shall consider the use of
“Synihetic~ﬁpproach“ to eﬁable us to‘estimafe intercensal mort-— .
lity between 19469 and 1979 for the whole country, and at distr-—
ict level. The method derives mortality measurements from two
successive censuses to generate a third data set. The availab-
ility of data .on children everborn and dead or surviving from
two censuses make it possible to compute. proportions of childer-
en dead by age groups of women during intercensal periods which
can be estimated by Coale-Trussell model. The hypothetical
cohort analysis does not provide directly the trend curves, but
provides child mortality level for.a well defined period with-
out making the assumptions about the nature of the trend of
mortality and fertility and this is used to remove unwanted

variations in mortality and fertility.

2.2 METHOD DF DATQ ANALYSIS' ADDITIVE SYNTHETIC AFFROACH.

-——-.—.—.-_—-—....—-.—..-..—-—--—.—-—--—.—.—-.—..—-—-—--..-—..-.-._...—--.—..-.-....._._...—-.—_——.—-——.——--—

Zlot;iktand.Hill (1981) described a general procedure
that make possible the estimation of mortality levels for
& specified time period despite the confounding influences of
trends. - fhis*method of analysis is applicable in so far as two
sets of data from surveys or censusesare available 5 or 10 years

apart. These two sets of data are then used to synthetize the
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third set of data, respresenting the effects on a hypothetical
cohort of prolonged exposure to the vital rates in Dperétion
during the intersurvey period. This idea is not new,. it was
first déveloped independently by Ryder ... .., later described
by Hajinal (1953),and applied systematically by Agarwala (19&2).
However. the extension of this method to mortality studies is
credited to Zlotnik and Hill. The confoundlng influences of
trend can be resolyed using the synthetigédhset of data from
the census. The only assumption needed is that fértility has
been constant, however.ﬁhis is not practical}y necessary,
because it‘seems to’wurk well and moré 50 whenvdata.auséd are
of comparable quality. |

Child mortality estimates are normally obtained from
the proportions of children dead among children ever born by
women in a particular age group. Such proportions can increase
or decrease depending on the prevailing mortality, thus in the
intersurvey approach. the proportlon dead D(1) cannot be
chained to give the aynthetl ed thlrd set of data. However,
the average number of chlldrpn ever born. and the average
number of ch11dren dead. are add1t1ve as a cohort ages. so that
by successive dlfferenc1ng of cohort values at the Second and
first survey gives the average 1ntersurvey birth and deaths.
Thus, by dividing the cummulated average number of intersurvey
deaths by the cummulated average number of births. The

resultant proportion can then be analysed by the Coale-Trussell

technique,
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For any possible change in morta11ty between
1ntercen,a1 perlad. the additive model for the synthetlc
(cohort) approach w111 be applied to the data. The procedurea

is outlined below:

Table: 2.1.. censuses ten years apart.

1t Census 2nd Census Sythetize set.

S(1,1) ' S(1,2 8(1,3)=5(1,2)

S(2 .1) C8(2,2) ' S(2,3)=8(2,2)

83, 1) 8(3,2)

5(4,1) S{4,2) for 1 3 3,

S(5,1) ' S{5,2) a(l J)=8{1,2)-50{-2,1))
S(b6,1) : o BUlb,2) e o G (-2, 3)

S5(7,1) S5(7,2)

Let the index i represent the ith age group and j
represent the jth census, the F(i,j) is the average parity of
ith index of jth census, and can be denoted by

P{i,3) = CER (i,J)/FP(i,j), where CEB(i,j) is the

number of children everborn to women in the ith index of the
Jjth census, FF(l.J) isg the number of female population in the
ith indeﬁxbf\the~3th,censu5.

Let also CD{i,j) denote the number of children dead
in the ith indéx of the jth census, then average children dead

denoted by ACD(i,j) is given by Lo

CACD (1, §) = CD(i,j)/FP(i?j)r
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Now if the length of the intercensal period. is in ¥ive—year
intervals, the average number of children everborne by women of
age group j in the hypothetical cohort exposed to intersurvey
fertility rates and denoted by P(i,s) is . |

Fli,s) = PH,2)~-PUHi-n, D+P(i-n,s) . . (1)

Similarly, the average number of children dead per woman
of age group i.in the hypothetical cohorﬁ,‘denoted by ACD(i,s),
is S .

ACD (i, s) = ACD(i,2)-ACD{(i-n, 1) +ACD{i-n,s) (2)

Note that in both equations (1 and 2) above, if
i is smaller than or equal to n, the hypothetical-cohoort value
is assumed to be equal to the value observed at the second
SUVEY.

The hypothet1ca1—rohort propmrt1ons dead, D(Ls). are
then Dhtalned by d1v1d1ng equatlon (2) by equatlon (1)

3
|

above. That is,

D(i;é) ; ACb%i,s)/P(i,s) =
Since‘tﬁe,calculation uses averadge numbers per women,
it is not important whether the two data sets come both from"
both censuses or from each type of source.
At this stage, using Coale-Trussell model. the
estimates of gi(x) can be derived from proportions dead D(i,s),
and with the help of Trussell multipliers variants.

i.e gix) = K{i) Di,s) = . o (4)
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where K(i) are the multipliers adjusting the non-mortality

factors, and are estimated by

SR = adi) + b IF(D)/P(2)] + CIIP(2Y/P(3) 1.
(3)
Dncg the q(x) is obtained, its combliment 1(x), the
probability of surviving from birth to exact age %, is readily
obtained as l(x) = 1.0 -~ gq(x). Choice 15 then made of q(”).
g3 and q(S; to estimate the ﬁortallty level. q(l) is not

considered since the blrths and deaths are rather small. q(i1o),

q(l3), g(20) are not used due to error of mis-reporting of

events.

2.3 CALCULATION OF MORTALITY LEVELS
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In determ1n1ng“mortél1ty level uf.a reg1on. use is
made of the compllment o% gix), P(") = 1 q(h).‘whlch is the
probability of 5urv1v1ng upto‘age H %rom blrth. where o= 1,

2, 3, 5, 1” lq and ”O | The 1mp1ied level of mmrtallty is

made by cons1der1ng q(7); q(a). and q(q).‘ Th1s morta11ty lavel
will lie somewhere between 1evels derlved by Coale—Demeny LTo
9et the needed P(x), we 1nterpolate between the higher and
lowers level. The linear interpolation is based on the concept
of the gradient of a line.. Suppose that the rectangular
Coordinate (2(1), y(1)) refers to the lower mortality level

With jtg corresponding proabability of survival. Further
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(% (2), y{(2)) is the upper mortality level with its
corresponding probability of survival. Now suppose (x,y) is a

point in between, then:

(y(2) =y (1)) /7 {n{2) =% (1)) = y—-y (1) /xn-x(1) (&)
normally 2 (2)-x(1l) = 1 since ®(2) and (1) represent two
consective mortality levels. Thus, if y is known then:

o= (1) A+ (y=ydd/ Ay (2)—-y (L) . (7)
If however, % is known then, vy is easily determined by the
formula: - o c « . ; . o
Yy = y(1) + (y(2)=y (1)) (x-x (1) e

2.4 CONSTRUCTION OF ABRIDGED MODEL LIFE TAELE
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The average mortality level sa abtained will help .us
to construct a life table. The calculated probability of
surviving v = F({x¢), using equation (&) . F(x) is then

multiplied by the assumed radix 1(0) to obtain the number of

survivors at age % i.e 1(x¢). Other life table functions can

then be calculated as below:

(i) nPx, is the probability of surviving between
age ¥ and x+n, and is given by,

nFy = 1(x+n) /71 ()




(ii) nagx, is the probability'of dying in the
interval (%, x+n),-and is given by,

ngx = l-npx

(iii) ndx, is the number of personé who die in the
interval (%, %+n), and is given by,

nds = 1.4%) =1 (x+n)
(iv) nk¥ is the number of person years lived

between the age % and x+n, and is generally denoted by

Ny, = == [1{x¢) -+ 1(u+n)1 .

2
where n is the width of the‘interval. Gpecial formulae are

given for those aged (0-1), (1-4), and beyond 73 vyears:

1LO = 0.3 1(O) + 0.71(1): for ages 0-1
411 = 1.31 (1) -+ 2.71(51: for ages 1-4

Loy

oL (75) = 1(75) log 10 1(75).

(v) T(x), total number of. people-from age x, and

is giyén—by:

Tee) = TOGekn) +an; for aéés ekcept thé last age

at age 7S,YTN =.LH

1

(vi) e(x); the éxpectation‘of life at age u%, is

given by:
e = TR/ M) .
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SYNTHETIC ADDITIVE APPRDACH
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Mortality estlmatlon using synthetic additive approach

involves synthetizing the two sets of data-1969 and 1979 to
produce the third data set which then is used as explained
bel ow.

The first step involves“;alculating the‘parity Fdi,g)
for each census per age group ,‘wﬁich ére then édditi?eiy

gynthetized. Table 2.%.1 gives an illustration.

Table 2.2.!:. Generated synthetlc parltles from 19469 and
———————————— 1979 par1t1er‘~
Age 1969 1979 - Sythetized
oroup P(1.1) P(i,2) qet F{i,s)
15-19 0.35 0.320578 0.320578
20-24 1.88 1.854308 1.854308
25-29 3.65 3.652108 3.46226B86 .. T x
3034 S.11 35.388082 5.362390
35-39. 4H.00 6.4702468 4.442954
40-44 - b6.44 7.021534 7.273924

45-49 o b.bT T.173540 7.6146494
Using equation fl) the parities for 1969 and 1979 are
calculated. For calculation of the synthetized set-F(i,s) in
the 1st and 2nd age group,the value of the third set is assumed
to be equal to the véiﬁé 9% parity at the 5econd census. Other
values are calculated‘as’iilusfratea‘béloﬁ. Fo} the SFd aée
group:

P(E,S) ~F’(S.Q) P(i 1)+P(1;a)

{

a.é

U'I
+Jd

i

108~ 35+, 320578

3 bz

£V
R

686

In'calculating the. . average children dead, we need the



children dead divided by female population..,Howevek,)the

ACD(i) s for 1969 were generated indirectly from the product of
D(i) and F(i) for each age group. Tabletg:3yl‘give5.the values
of average children dead. The synthetized set of ACD(i,s) are

generated in a similar manner as was for P(i,s).

Generated synthetic Average Children Dead .
from 1969 and 1979 Average Children Dead

-t o Ganen Saese Se0as G004n Mo Ty 00008 et (et dmos dem

Age CACD (i, 1) ACD(i,2) ACD(i,s)
group 1969 1979 Synthetized sat
15-19 0.044695 0.037231 0,03723
20-24 0,273420 0.231301 0.231301
25-29 0.634003 0.315147 0.507683
TI0-34  1.033755 0.B93554 0.B4943
35-39  1,.383400 1.1940857 1.0467735
40-44 1.693076 1.926678 1.342362
4549 2.031084-

1.816020

1.498356

The hypdthetical*cuhort”proportions dead-D(i,s) are

e ad

then obtained by dividing each value of column 4 of table 2.3

el

2.2, 1, that is for

by each value of column 4 iﬁ téble Jrd age
group we Have:i
D(3,5) =ACD(3,s)/F(3,s)
=,5076B3/3. 622686
el =, 140139 :
[ib15=2- I Generating theAq(l), qQ(2),qg(3), qG), q(l0), g1
““““““““ and g(20).
Indey : ‘ -
___ii) afi) b (i) ci) k(i) D{i,s) gisx) 1 ()
1 1.1119'\~;.9287 0.08307 1.172837 0.116137 0.1346177 0.863822
§ 1.2390 . ~0.6B6F ~0.27345 1.036828 0.124737 0.129330 0.8706469
3 1.1884 0.0421 —-0.315860 0.9598144 0,140139 0.134273 0.845726
5 1.2044 0.3037 ~0.56560 0.980768 0.158406 0.153359 0.8444640
& 1.2586 0.4236 —-0.38980 1.037128 0.1465721 0.171873 0.8281246
7 1.2240 0.4222 -0.34560 1.022513 0.184544 0.1886%98 0.811301
1.1772 0.3486 —0.46240 1.,005409 0.1946725 (0.197789 0.802210



Now with the help of K(i)'s and D(i,s)’s from the
tabie in the opposite pége, the qix) valuéé can be generéted
usiﬁg the relation— q(x) =K(i)D(i,s). K(i) values are obtained
by the use of-equatién ()., 1(x¢) values are then generated from
qis)a whicg are then used.in locating the implied levels for
each 1 (). Use‘is then made of the levels resulting from qu),
q(3f, g(S) to.locate the implied level bQ averaging them., The

table below illustrates.

Table:2.5.4 Calculation of implied level.
Lowerr.~ Upper . Lower Upper Implied Implied
1 (%) level level p () p ) levels level
(Average)
1(2) 14 15 0. 86841 0.88329\14.21201
1(3) 14 15 0.8313 0.8686 14.83298 14, 460898
1(5) ,

14 15 0.82886 0.84904 14.78196

The impliedvlevel—147g+ayls inusetween level 14 and
15. The'pfx) values fdr the tQprq#oré—said>levels are Oﬁﬁained
from Coalé~Demeny life fables;'uinéar\interpoiation is used to
generate £he’survivalférbbabiliﬁiés %Qr'tﬁé.implied:level_

. fhe gﬁrinalAprobabilitiés éé’obtéined (sée:tabie

2.6.0) are uaéd éé ;aiéuiéte thé'numbervof suEQiVDPS*l(xi..ﬁy
aséuming a,Fédix D¥ 100,000 and mﬁltiﬁlyiné/eaéh.va1UE'0f the
said tab1EIQDIQmﬁ 4, coluﬁn 4 mf £he_né§t‘tab1e —2.;.6‘is.v
QEnerated;\e.g. i(l) is obtainéd b9=.fii o

1(1) = 100,000%.902644

=. 9202646
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Calculation of the the survival probabilities
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Table:[gtb )
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GROUP
0~1
1-4
5-9

10--14

15-19

20-24

25-29

30-34

35-39

40-44

43-49

S0-54

95-59

60~44

65-49

70\74
78+

Ages 14 15 p ()
1 0.8924613  0.908699 0.90264646
3 0.828846 0.84%904 0.8409468
10 0.80185 0.82527 0.815902
15 0.78736 0.81221 0.80227
20 0.77059 0.79668 0.786244
25 0.748%96 0.77646 0.746T46
30 0.72599 - 0.73493 0.743346
35 0.70143 0.73191 0.719718
40 0.6744% 0.70651 Q.693702
45 0.64404 0.67745 0.664086
S0 0.61014 0.,64466 0,4630852
a5 0.56857 . 0.60373 0.358%6b66
60 C0.51779  0.55332 0.539108
65 0.45153 0.484631 0.472518
70 0.36b666 0.399467 0.3846446
75+ 0.26441 . 29308 0.281612

Table: 2.7 -
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nkx
0.92024644
0.931669
0.970193
0.983293
0.980022
0.97354648
0.971133
0.9268187

0.963852

0.957307
0., 949955
0.934713
0.914261
0.8B76479
©.817886
0.728689

Q

Tl
0.097354

0.068330

0.029806
0.016706
0.019977
0.026431

0. 0288466

0.0T1812
0.036147
0.042692
0. 050044
0. 065286

Q. 0BE738

0. 123520
0.182113
0.271314

1

1)

100000
0264, 6
840946.8
- 81590.2
80227.1
78624.4

7433646
71971.8
&6R370. 2
66408. 6
63085, 2
SB96b. 6
53910.9
47251.8
3I8b4L. 6
28161.2

76546, 2

nD:x .
R735.4
. 61467.8
2506.6
1363.1
1602.7
2078.2
2209.4
2364.8
2601.4
2961.6
3I323.4
4118.6
S055.7
6659.1
8405.2
10485. 4
28B1461.2

nb.y
Q3I477.28
344726, 0
414217.5
4043543, 2
397128B.7
IB7926.5
377207.4
ILS771.2
3533585, 2
339447.3
323734.9
J05129.5
282193.7
2H29046.7
214744.2
167019.5
125307.5

51488738,
S0853460.
47104634,
4296417.
389°1874.
3494745,
J106818.
2729611,
2363840.
2010485.
1671037
1347303,
1042173,
7599979.9
507073.2
2Q2I27.0
125307.5

e
51.48838
5&. 00601
56.014473
592.65849
48.51071
44 .,44861
40.38749
36.71961
32.84397
28.981946
25.16297
21.354688
17.467396
14.09496
10.73129
7.364106
4.4494651
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Once 1(¢) in column 4 have been calculated;they'are
used to calculéte (nFx), which is the probability of surviving
between age x and x+n and is denoted by:-

NP = 1(+n) /1 (1)

Example: |

5P£0 = 1(15)/1(10)

=81589/B0224
=,983299.

The 3rd column is obtained from the compliments of
gach 2nd column. By succesive differencing the 1(¢)’s in column
4 we obtain nDx in column 5. .

To obtain nlkx- the person years lived between ages
® and x+n, four expressions are used depending on the age group
being considered.

1LO =.310%1 (o) + .71%1 (1) o O <

NS |
- =,31%100, 000 +,71%902646
=Q34777
411 = 1.33%90264 + 2.7%840%94
: 1 < n < 4

Ry

For - each age group in the iﬁterval 3 <% <75 , the
general formular:-—
nly = n(l (x)+1 Ge+n) ) /2.
: Ahd lastly for 75+ we use:
L75+ =1(75)1n(75)
=28161%1n(28161)

=125307
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To obtain column 7, we add the succesive age groups
from bottom of column &, except for age 75+ where nkx=Tx.
e(x)-the expectation of life at birth is obtained by
dividing column 7 by columné4.

2.5 RESULTS AND DISCUSSIDNS:
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In the intercensal period under consideration, the -

whole country experienced a high mortality schedule (see table
2.85 ). The infants had a higher risk of dying when compared to
children, for all types of data set. Clearly one can say with-
certainity that in the ten-year peridd mortality. schedules
became more favourable for the swvival of infants and child-
Fen.

ble 2.8 1 Summary of the estimates; Frobabilities of a born child

ing before ages 2,3 and 53 infant and child mortality rate: and lite

pectancies at birth and at age five at National level.
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pe af g(2) q(3) g3 - IMR 401 e (0) e {5)
ta set.

969 0.131895 0.166429 0.198409‘. 112 84 48.2 5&.3
ynthe— 0.129331 0.1342730.15858389 97.3 &8 51,5 56.0
1zed '

979 0.129331 0.132241 0.148900 7.5 &8 51.8 S6.4

%he gigh mortaliﬁ; schéduiés és'pﬁkirayed ih fﬁe table
could partiéllyvbé explained when attéﬁtibn is focused on the
epideomoloéiéal structure which prévqiléd {n the interéehcal

ﬁericd and\before in fhe cbuntry.  fﬁe pfévéiencéLof‘the dise—
aéesﬁchB a§'£etanus aﬁa respifator* tragt‘infécﬁimnéiin‘the
neonatai étége claimed a big ﬁercentégé df deathé;‘ ﬁe§ﬁira~

tory tract infections, Gastroenteritis, malaria and malnutri-
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tion are known causes which piague 'inianté éﬁd éhiidren.
Infact among infants and children in Kenya at ages 0-4 years,
28% of the registered déathg in 1977‘Qé;é“a§cf1bed'tou
Respiratory tract infection and between 1977-1978 this. cause
contributed. JI0-55% of all infant and children deaths (Ewbank, .
et.al, 1986). However, this cause is more pronounced in cooler
parts of the country,wetter areas aof Central, Eastern and Rift-
valley province than in Nyanza, Coast, and Western provinces.
Gastro-enteritis and dysentry accounted for 10%4 of all infant
deaths between (0-4) years, and in 1978, these diseases were
found to be more pronouced in Coaat;western,and Nyanza regions.
Measles, another known severe public health problem claimed a
big proportion of infant and children, 204 of deaths in (0-4)
vears were ascribed to this cause (Ewbank,et.al. 1986). Other
researchers had earlier shown the importance of measle morbidi
ties on infant and .child mortality—(Hendritks,1975;Hayden51972;
Muller, et. al.3l977). fhe registra’s general office record .
(1977-78), showed that this'rate was 0.%9per 1000. A large pro-
portion of whose death.is associated with measles do die after
such acuﬁé\phase of the disease from such complications such as
respiratory infection and.gastro-enteritis.

Other variables which could possibly be adduced are ::
availability. of cleanAwater; level of literacy and. probably the
distribution of health facilities in. the country. Infact in
1979-1981 water related childhood diseases accounted for nearly
307 of morbidities reported in rural Health Centers. Water

availability by percentages shows .a very grim picture, only 147
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of - the total population-have piped water within their reach.
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When constructing the synthetized setvof thlrd data
frmm those of 1969 and those of 1979 censuses,:éésumption was
made s&Eh that the first and seccﬁq age group avgfége parities
of 1979 data be equal to those of the synthetic vélﬁes. Thus
the SYnthetic values of q(l) and q(2) are the same as thoéé of
19?9. Preéeﬁtation is made of'ﬁhe ya1ue5 of q(2) far 19249
and synthet1c/1979 (see table 2.,9.1).

The prgbablllty,E of a ch{ld born in\those regioné
dyinéibefore attaining the Second‘girth daylreveals two major
categarles of mortality behavxour;( The mortailty has either
decllned in the intercensal (1969 1979) or has 1ncreased.,

Each Df these two can be categcrles into three ;éjor phaées of
decllne. The three phases are (1) the mortallty haP declined
»Or(ll) 1ncrea5ed which ever'is the case by between (1.0Z~2.0Z);

S

(2.1% 4,.0%4) % and (iii) above.4.62.¥or those cﬁildren'of 2 years
and‘below.

| | Out of the total reglonr considered, there are 3&
regléns wﬁlch actually experienced mortality decline. A further
13 had experleced a rise 1nvmofféiity risks for thdse children
aged é year For those region?ierperiencing tﬁe déciiné,‘iz
reglons had a pace of decline betueen 1% to 2%. Fut differently
the mortallty conditons 1mproved such that betweeh id to 20
dpaths in 1000 children aged 2 years in weare aVertéd. Ih 1é

other reglons between 21 to 40 deaths were averted. where as

in 7 reg1on5'over 40 deaths were averted. ‘If qua11ty of 1969
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Table 2.9 ':The probabilities of a child dying before year 2.
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Province/Districts. 1949 Synthetic/197%9 7 decline
Nairobi - ‘ 0.091643 S, 0.087937 ~0.3706
Central Province 0.085754 0.0644B4 ~-2.1068
Nyeri 0.0534669 0.047585 ~-0.6114
Murang®™ a 0.109063 0.0h6964 —4,2099
Kiambu 0.091992 -0, 058208 - ~3.3784
Nyandarua X 0.060841 0.0b6314 0.5473
Kirinyaga 0. 105328 0.079861 -2.54464
Western Province 0. 1658543 0, 145059 ~2.0484
Busia 0.,222424 0.200513 -2.2111
Bungoma 0.146172 0.140712 -0, 344
Kakamega 0. 159006 0. 1432583 -1.5733
Nyanza Province 0.203166 0.163007 -4.0159
Kigii- 0.1274674 0.101967 -2.5707
Ki sumu 0.220852 0.182999 -3.7853
Siava , C0Q,.243596 - 0.214713 ~2.8883
South—-Nyanza 0.230464 0.223945 —0.6519
Rift-Valléy, Q. 101464 C0.101399  -0.0065
Kericho X 0.078116 0.093068 1.4952
Kajiado X 0.081864 0,090071 0.8207
Samburu 0.084962 0.076636 —0.832646
Nandi % . - 0.0946049 ~0.112158 1.6109
Turkana X 0.0944697 0.133649 3.8952
Nalkuru. Q. 123595 0.063934 . . -5.94b61
Narok X 0.095261 0.100116 0.4835
Elgeyo-Marakwet X . 0.095272 0.123588 J.0314
West-Fokot X% 0.140759 0.192135 S5.1376
Laikipia 0.096916 0.077363F ~1.9353
Baringo X 0.131512 0.189621 3.8179
Uagin—-Gishu X  0.082551 0.0923646 - 0.9819
Trans—Nzoia 0.119326 0.119347 ~0.4179
Eastern-FProvince 0. 132049 o 0.095197 -3, 6852
Machakos 0.128226 0.093801 -3,2425
Marsabit 0.1888946 0.129368 ~5.9928
Meru 0.114421 0.076541 -3.788
Embu. . 0.1184679 0.0B1392 ~3.7287
Isiolo 0.217082 0.127321 -8.9541
Kitui o 0.160304 0.141212 ~-1.9092
North-Eastern 0.158914 0. 132054 -2.4686
Wajir ‘ 0.178248 00126919, ~5.1329
Mandera X 0.136899 0. 14234865 0.594646
Garissa - , 0.160721 04128012 302709
Coast—-Province 0.148314 0.114368 -5.3944
Kilifi- 0.228891 0.218345 -1.0344
Mombasa 0. 130945 0.114368 -1.6577
Taita~Taveta 0.177177 . C0.112038 ) ~6.5142
Kwale X 0.149549 0.175971 0.6422
Tana—-River 0.189316 0.182133 -0.7183
Lamu X 0.129401 0.202819

S o tmee (R Saa0e G20t S9SB4 Vo ey Y TS T e OB

7.3418

ot e

X Those»districts which show the post 19469 moftalify conditions
to be much more harsher than those operating in 1969.
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data is anything to go by, then the greatest improvement in
child .survival occured in Isiolao, where there was 8}9%-0?
mortality decline. There are 8 regions which are believed td
have experienced a martality rise of between 1% to 2%, whereas
there are 2 in this category which experienced 2% to 4% of the
rise, a further 3 regions experienced unpreceﬁdented mortality
rise above 4%. These are Lamu (7.3%)3; Baringo (5.8%); and West-
Pokot (5.1%). Certain possible reasons can be adduced to
explain these‘siluations.‘ West-Fokot for instance experiences
periodic famines which weakens the body’s resistance against
diseases. This facilitates the spread of epidemic diseases and
encourages endemic. The manace caused by cattle rustlers slow-
ed down e%%orts to improve. the lives of the people. Fooar distr-
ibution of medical facilities and their inaccessibility as a
result of poor road network makes the control of diseases

of diseases a very difficult process.

In Baringo, one,iactor‘which~could/possibly explain
the:rise in mortality is the uneven distribution of heélth
facilities. By 1979, 80% of all health units wére concentrated
in the. high and medium potential areas of Kabartojo, Kabarnet,
and Eldam;kﬁéVine. The facilities in the remaining parts of
the district are thinly scattered and hence patients have to
walk long distances to reach health facilities. The road
network in most cases are inaccessible, making the supply of
medical facilities a protracted effort(DDC. Report 1979).

Lamu which experienced the highest increase is known

to be plagued by water related diseases and in particular

diarrhoeal diseases. In fact by 1977, according to Registrar
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General’s report, 287 of deaths in 0-4 vyears were ascribed to
diarrhoea,while only 18% were’ascribed to respiratory diseases.
THe muslim chture has in#luenced their socio—cﬁlfural valués
and their livé$~ear1y and poiygamous marriages; high rate of
1111teracy among ‘women. Factors known to 1nfluence mortallty.

In ‘table 1“ s next page,’presentatlon ig made of
values of q(a) and q(q) for 1969. Syntﬁetié. énd‘1979 data.'fhe
majority of these values for most reg1ons showr that the
mortality pattern took a downward trend. Thuse 1969 values are
higher thaﬁ the syntﬁetic value¢—which actually represent the
avcrage mortallty in the 1n£ercenqa1 perlod (1969—1979) these
synthetlc values in turn are . h1gher than the 1979 values. They
indicate that mortality had actually dec11ned in the perlod
underr con51derat1on. SDme of these values are quitp close as in
the case Df'Hericho, Samburu and Nandl dlstrlcts. Infact in
generél tﬂé.values of Synthetic aaéa afe véry closé fo 1979
values, and thus 1t can be construed that the unadjusted values
of 1979 refer to mortallty pattern prior to'censuc tlme Df cou--
ree 1t true to say that the synthptlc values are balqed towards
the 1979 values. ' . . .

For some reglons the q(q) values fDF syﬁthetlc.arp
unexpectedly hlgher than those of 1969 and 1979 these ;ould
be due to pomr coverage of census in 1969 for: Nandl. Naébk‘
and Elgeyorﬂgrakwet. In some regxonc these values are hlgher
for both EHildren aged 3 and 9 years.‘These1areas includes
Eléeyo—mafééwet, West-pokot, Eafihéo, and Uasin;Gishu. fhus it
can be coﬁclgded either that the two data sets were not ‘of

comparable quallty or that the synthetlc approach actually
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7able 2.10 % The probabilities of a child dying before age 3 and 5
eqion:Province/ - q(3) T q(s) . : '
mstricts. 1969 Synthetic 1979 1949 Synthetic 1979
Nail’obi Q.108133 0.090379 0.087994 0.1254%94 0.09853 0.099485
Central Province. 0,203186 0.06589 0.0726466 0.135661 0.096452 0.092706
Nyeri 0.080661 0,052857 0.050415 0.1011462 0.04687517 0.061345
mwang’a 0.119801 0.0746788 0.071903 0.148087 '0.085345 0.087904
Kiambu Q.094915 Q.0B7258 0.069945 0.130212 0.1154688 0.078594
Nyandarua X 0.092489 0.071219 0.068676 0.112973 0.094921 0.082686
Kirinyaga 0.132129 0.100775 0,090042 0.18504 0.121848 . 0.11465
Western Frovince 0.1922834 0.160153 0,152606 0.218597 0.190695 0.175424
Busia 0.248412 0,.212071 0,.207285 0.283647 0.232458 0.27882
Bungoma 0. 1392546 0.148625 0.150233 0.194786 0.167267 0.170455
Kakamaega 0.1884657 0.188646 0.150019 0. 207775 0.175224 0.169434
Nyanza Frovince 0.229448 0.1B6669 0.174848 0.273021 0.229714 0.205202
Kigii 0.159837 0,119846 0.109217 0.18388%9 0.12145 0.131332
Kisumu 0.245%95 L20165  0.19611 0.288394 . .0.221596 0.231368
Siaya Q.2583672 0.22662 0.221621  0,.31043 0.256901 0.251453
south~Nyanza 0.263726 0.2338B2 0.231044 ©,318939. 0.2656704 0,257265
Rift-Valley 0.1273669 €.108456 0,107144 0.147811  0.13985 0.122448
Kericho 0.144181 0.100446 0.097466 0.122022:.0.121509 0.110907
Kajiado X 0.078893 0.082589 0,0846963 0.115499 0.0934652 0.089227
Samburu XX 0.080641 0.082689 0.081348 0.090037 0.0959468 0.092738
Nandi X 0.107653 0.1169216 0.114591 0.151775 0.1424617 0.1292104
Turkana 0.156486 0.141827 0.137149 0.142815 0.182364 0.159234
Nakuru 0.153216 0.103423 0.102219 0.173031 0.097313 0.1146715
Narok X % 0.106072 0.107812 0,104336 0.113457. Q0. 127034 0.119829

Elgeyo-Marakwet X
West-Folkot % X
Laikipia
Baringo % %
Uasin-Gishu % X
Trans~Nzaia
Eastern—Frovince
Machakog
Marsabit
Mery
Emby
Isinlp
Kityi
Nmih*Eastern
ajir
NandEFa *
arj sSs5a

Coast—pr oy nee
llifi

The «

0.106771
0.161812
0.108659
0.161175
0.087362
0.148514
0. 145062

0.154219

0.1839716
C0.11253
0. 135452

0.192163534

0.177949
0.147597
0. 170001
0.132121
0. 135505
L 0.17854
0. 268298
0.147587
0.167429
0.19596
0.147972
0.169691

‘H N Ynthetic values for

Q. 133863
0.216946
0.090717
0.200868
0102226
0. 113309
0.107105
0. 102083
0.07895
0.088111
0.091125
0.13195
0.15684
0. 132456
0.126486
0.134913
0. 130061
0.146125
0. 240832
0.124697
0.116425
0.185126
0.176524
0.173448

0.129143
0.200125
0.082012
0.170072
0. 096983
0.119352
0.101151
0.099487
Q. 128649
0. 083608
0.088192
0.128783
0.142343
0.131187
0.131482

0. 135735

0. 130202
0.143199
0.217492
0. 128783
0.117218
.

0.17585

0.190139

184263

0.160582

0. 20504
0. 133864
0.200518
0.123098
0.193219
0.173014
0. 1465469
0. 153545
0.149237
0.1646B5=
0.2314356
0.222671
0.188808
0.222587
0. 163327

0.176736

0.223486
0.346876
0.176638
0.230076

0.231174.

0.180689
0.163143"

0.152844
0.252309
0. 0894692
0.2084626
0.124199
0. 140956
0.139214

Q. 120328

0.116548
0.106325
0.1105468

0. 138033 .

0.154694

Q. 150231 .

0.151644

0. 165286

0. 154456
0. 13589
Q. 205882
0.138451
0.12564
0.210328
0.18736
0. 218068

age 3 were both higher for 19469 and

Q. 143098
0.224602
0.093392
0.1829464
0. 11235
0. 13375
Q. 123159
0. 11762
0.135601
0.105448
0.109344
0.144209
0. 1468901
0.147317
0. 164068
0. 163293
0. 164900
0.14522
0.2346481
0.144209

0.134992"

0.207705
0. 1846564
0.196179
1979.

® Synthetic values for both . ages were higher than the 1969 and 1979
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removed the unwanted variations and showed that in fact in the

intercensal period~the mortality risks increased; The latter
seems to be ﬁhe case as the technique is devisea to givelcléar
indication as to whether mortality did decline.;

| OUn the whole the variation in the probébility qf a
new born chiid dying/before attaining agé I is sd'vast, ranging
from as lowjas 52 deaths per iOOO (Nyeri) to as high as 240
deaths in 1000 births (Kilifi), Soutﬁ Nyénia is élso closé«fo
Kilif’s value with 233 per 1000;

For all regions considéred, variétion of mortality‘

by region and age of ‘the childfen ié confirmed,'and results
showed that Fisk5 Df death were higher é? the child’v age
increased, a ¥unct10n o* harsher mortallty risks experl@nﬁhd
by older chlldren in the past.i_

The 1nfant and chzldhocd mortallty rates 4or the‘
regiohs are tabulated for 196% data, synthetlzed.data set, and
1979 data (see.table 2105 . As is expected the infant
ﬁartality rater for 1§69.are hiéhpr £han those cf‘synthetic,'
but synthet1c values are not necessarily h1gher than 1979.

Some synthetic values are lower than 1979 es tlmates. as

in the caéé dffTFans—Nzoia, Muranga, Nakuru, Meru.e,t.c. ?Nhile
others gave éatimates‘that were samevas in the case of Nandi,
Kericho, and;NYEri. It is not easy to say with céttfanity
whether the kind of results obfained~are due to féchnique used
or actual thé mértality fluctuétion ?rnm‘qne regipn to the next

Nyeri'has the.most 4a§ourabie mﬁrtality condition in
the whole country ex erlenc1ng an IMR of q7/1uuo in 1969 which

drropped to 4ﬁ/1000 in 1979, this shows that mortallty d1d




Table 2;1fa:The estimates of infant and childhood mortality rates.
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central Frovince
Nyet i

Murang” a

Kiambut

Nyandarua
Kirinyaga

western Frovince .-

Busia
Bungoma
Kakamega
Nyanza Frovince
Kisii
Kisumu
Siaya
gouth~-Nyanza
Rift-Valley
Kericho
Kajiado
Sambui-ut
Nandi
Turkana
Nakuru
Narok . :
Elgeyo—Marakwet
West—-Fokot
Laikipia
Baringo
Uasin-Gishu
Trans-Nzoia
Eastern—-Frovince
Machakos
Marsabit
Mary
Embu
Isinlp
Kitug
Nofth-Eastern
ajip
Mandera
arisga
fast~FProvince
REREFt
Monbag 3
k:lta‘-Taveta
Walm Coeee
L::3~River

-~

1949 Synthetic
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36
IMR-1g0 : . .4ql ‘
1979 H 19469 Synthetic 1979
&9 &7 H 47 42 40
60 56 : 47 33 31
43 43 : 31 20 20
96 59 : 30 31 33
&2 56 : 46 35 31
a7 . 96 H 34 31 .31
78 73 : &b &9 44
119 118 : 102 21 .. 86
150 135 : 130 121 107
103 103 H ?4 76 74
109 120 H ) 81 94
133 131 : 119 104 102
a3 80 . 75 54 92
164 144 .3 129 118 116
158 162 : 1346 129 33
164 166 : 148 134 137
84 82 : 84 92 34
73 75 : 48 47 47
65 &5 : 44 34 34
62 63 3 92 35 37
a7 87 2 o8 58 58
105 104 H 84 76 75
65 78 H 74 33 93
72 80 : 51 91 51
Qb6 5 : S1 &b bé
1546 151 : 84 127 123,
63 &4 H 53 31 32
136 122 s 86 108 95
75 - 75 : 48 47 47
87 . 90 : Q7 w8 60
84 80 : 74 52 49
74 78 ¢ 73 47 =50
78 95 H 102 49 &4
65 68 : &4 38 41
70 71 H &5 40 40
3 3 . : 25 125 &4
114 111 : 97 87 79
105 103 : 106 76 74
94 97 H 127 &5 &8
102 102 H a5 73 T3
Q&b 98 H a7 &7 &8
100 - 93 L 107 72 b4
119 153 : 1258 21 130
92 93 H 76 b3 Y
99 a9 H 114 70 59
138 134 1 106 110 108
128 127 ] 114 101 100
135 133 e 76 107 109

—— s



27

1'37..

actually decline by 14 per 1000 over a period of 10 years
representing an annual mortality decline off1.4.\Thus Nyeri

in the intercensal period experienced relative mortality decli-
ne of 205%.

The harshest mortality conditions were experienced in
South Nyanza, which by 12692 had an IMR of 192 which by the
intercensal period dropped to 164 representing 28 per 1000
decline in infant mortality rate. This represented 19% decline
in mortality. The IMR of this district by 1949 was 3.4 times . -
as high as that of Nyeri, whereas in the intercensal it was
3.8 times as high.

' .. Biaya which is also in the same province as South
Nyanza also experienced an IMR of 183 (19469), 15B (19469-1979),
162 (1979). These are by. any standards, representative of high
mortality. The fact that IMR was lower in the intercensal peri-
od than at 1979 stems from the techniques used. Variations in
mortality and fertility schedules could have easily affected
the estimate -~ a complicétion that is adjusted for. in the
intercensal period.

For regions like:lLamu, Kwale, and Elgeyo-Marakwet the
infant mDFfality rose (see table,z.llv). The greatest rise .
occured. in Lamu with a relative rise of 29%.

The closeness of Bynthetic estimtes and 1979 estimates
can be explained in two ways: on one hand it involves the tech-
nique (synthetic): which for the first two age groups uses the
1979 proportions dead without adjustment. The 'synthetized

sets begun at Jrd._ age group, which was then used to locate the
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level of mortality in that period. 0On the other hand the use

of q(2), g(3), and_q(S) strictly speaking does not refer tD.
mortality levels at Ceﬁsus‘time, rather it refefs to past
mortality ., Sligﬁtly a few yearSApreccediég the cénst.

Table 2.124. gives for the three type of data sets,
life expectancies at birth and at age 5; Again vafiétoin exists
from one regibn to the next. HigHer life expectancies are |
concentrated in central, Ri%t—Véiley, ané Eastern provincas;'
where as low life expectancies afé ?Dud iniwestern, Nyanza, and
Coastal regions. Some possible exﬁlanatiqns have been adduced.

For Western prq?ince, the high mortality sheduleskare
influenced bQ-conditioﬁé prevaiiihé‘in fhé £hree‘regionsﬂnéme1y
Busia, Bungoﬁé,?énd Kakamega. Bfie{ly, Bﬁsia’s promixity to
water surfaceé.such as'lake Victdria, rivér'Yala, gnd river
szoa have no?méily caused seribﬁé.flooding during rainy season
~Thé direct and indirecﬁ‘éffects éf these floods afe many , amongs
them are mathtFition, maiaria,‘diarrhoeal;loss of ptoperty and
»iives, destfuctian of crops andblivestdck. The stagnant waﬁer
swurface is aﬁ’eﬁviromeﬁtal hazaf& és this is a habitat for bre-
eding of mosqqitqs and-bilharzig;‘Due to tﬁis, diseases such as
malaria, Lwashiékor, méféamus, and water rélated diseases Have
been confirmed in the aréa.Gastroéﬁteritié is the major scéqrée
for infant5, QHi1e respirétnry tréct infeétions is.the majori'
Scourge for children. Nhile in Kakamega, DDC repart (1978—%9)
showed that méléria and'helmenthélogy are quite cdﬁmon,infecti~
oug diseases;ére major 5DQrge némely measles, diphtheria, whoo-
Ping cough,therclosis.and teténus. In Bungomg 282 and 197 of

all infant and childrens® deaths were ascribed to respiratory
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fable 2.1%2.1: Estimated life expectancies at birth and age 5.
Region:Province/.r“ o e (0) : : e(3)

Districts. 1969 Synthetic 1979 H 1969 Synthetic 1979
Nairobi 54.85 37.8 57.13 89.35 59.7 60,08
central Frovince = - 546.26 60 59.82 60.88 61.5 61.3
Nyeri 22.?8 2?.? 24.3 3. 44 b6.2 bb. 2
ur—ang"a D 84013 - 0.9 60-61 63-7 ts J.2
Eiambu : gb%s ' a99.7 61.1 60.26 62.6 63.7
Nyandarua - . a8. 60.9 59.82 40.13 3.6 b2.4
Kzrinyaga 52.06 Si1.1 546.5 88.72 S6.1 58.8
western Frovince - - 44.8 44.9 44.8 853.36 53.5 53.738
Busia 37 41.4 41.09 49.87 47.6 47.2
Bungoma . o bb6.87 48.7 49.14 S94.66 . S54.4 . S4.86

Kakamega 446.16 49.9 47.96 53.98 S53.9 53.
Nyanza Province - 38.98 41.8 44,4 51.84 51.9 .o 80
Kisii 50.03 435.7 55.1 58.02 S7.9 58.9
Kisumi : . - 37.24 40.4 43,3 S50.1 S0.6 49,5
giaya 35.95 40.1 39.4 49.36 49.2 45.9
South—-Nyanza S 340920 3941 . 38.6 48.86 48.6 S 45.3
Rift~-Valley S3.35 4.4 S54.6. 97.596 897.82 58.3
Kericho ' : 54,06 0 S54.4 56.7 99.17 - - 59.9 - 59.9
Kajiado 857.17 98.7 58.62 60.14 61.9 61.8
Samburu ‘ o 85.17 0. 89.4 . 39.3 . b60.05 2.6 0 HR.2
Nandi 51.87 53.9 893.6 57.49 57.8 57.7
Turkana S .. 48,1 51.9 51.8. S54.94 Sb.b6 - 549
Nakuru 48. 1 58.8 895.6 o98. 4 61.9 59.3
Narok o S 50.2 a93.4 0 83.2 0 59.16 0 59.2 59
Elgeyo~Marakwet S5.4 51.8 S51.8 S95.47 57.2 96.3
West-Fokot - D 45,95 L4004 41.1- 50.59 46.8 AT 4
;aﬂdpia 54.79 59.3 98.8 60.36 62.3 62
aringo . 47,68 43.8 446.3 S92.34 49. 4 1.7
Uasin-Gishu S56.07 56,2 56.2 59.04 59.7 99.8
Trans—-Nzoia 446009 53.8 a2 57.29 57.8 Sh.b
Eastern—Frovince 49.91 54.4 55.1 57.97 57.7 58.8
Machakos C50.01 0 S56.2 55.7 - 58.01 . 59.8 ' 59.4
Marsabi ¢ 44,92 55.8 50.2 S56.0% S97.5 54.5
29”1 e B2 - 58,7 §57.92  60.01 - 561.8 . b41.1
&PU - 51.71 857.2 56.9 59.17 9%9.3 60.3
Ki;0}0 L e »40;?5 o 52.4 52.2 55. 02 S6.7. . Sb.b
Nm@é 46.08 47.7 45.6 593.49 53.6 50.3
Waj -Eastern. . : 4§.ﬂ6 49.7 91 54.87 - 54.9 85,3
Nmmr 40,39 5?.1 S51.4 54.99 G96.5 55.9
;ijEPa S o 47.86 0 0 50.4 50.4. 54,33 99.1 0 8501
tusifé ‘ B 47.89 5}.8 51.3 855.12 S6.2 55.8
Knif-FFOVInce -, 44.43 L .50.4 852.2 55.56 . 55,7 56.6
"m%a;a 22.33 53.1 43.2 52.22 52.3 52.5

) L . az2. 52. 4. 57. S56.
;:;§&~Taveta 42.77 46.1 45.6  55.79 A 5103
& T 44,38 - 43.5 45.12 S1.14 1.3 50,2
42.34 45.6 45.03 51.27 91.3 30.73
S 49,78 44.8 44,2 . '51.37 49.1 50.1

- o e oot G G400 Sees Ga8 $00 Snem St e oot v o ——— - s o
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and dlarrhoeal diseases respectlvely (Registrar Generals®report

1977). Thus the comple ity and dlver51ty of thesp morbldlty
structures in these regions makes the control of these dlseases
a‘dlfflcult process.

‘ Nyanza pfovince, is seriouély afflictéd wi£h high
morfélity rates. All its three disricts afe-malarigl zones, the
sugar be;ts of miwani, muhuroni, chemelil in Kisumu distfiét

and the rice shemes coupled witﬁ flood% of Kano Eléiﬁélmékes
the survival rateq for 1n{ants very low. Malnutrition, gastro-
enterltls. résplratory related diseases have>been suggerted as
major llllcrs. Infact gastroenterltls 1n5tead of malaria has
heen suggested as the major Scourge‘of 1n+ant (Brounds 1964),
In Kisumu district diarrhoeal related diseases accouted for 10%
of the aeaths while 207 is contributed by respiratary diseases
Registrars® general report 1977). Coastal province shares most
most of these reasons, in addition to thier the coastal culture
as influenced by muslim ways of life and cuétomary beliefs.

SUMMARY |

;;—;;;;;;y it is worth noting the consistency therein
in between the values obtained by the two methods used for
1979 data:\I have already cited concrete reasons which explia;
ns this closeness. Technically these two methods are the
same only that synthetic is meant to adjust for any variation
in mortality. The application of these these techniques has
augured well for Hen?an data.

What now remians is the improvement of mortality
conditions in high mortality regions. To do this, strongest

measures must be chartered out to encampass the policies

1
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concerning health facilities, with a view to alleviating the
deficiencies therein, 50 as fo imprqve promotive, preventive,
curative and rehabilitative health séEQices. Ef%orts~mu5t Be'
continuedbon fhe‘imﬁuﬁisation campéigns of infants and pregnant
mothers,again;t T.B, measles, diphtheria and tetanus.

In the foregoing chapter we only adjusted for envisa-
ged mortality‘variétion which Eould have béen operative’in
fﬁéﬂbast.v Ih the next‘chapter we‘shgll iook aéain at‘thé"
mmrtaiiﬁy structures.whén taking cﬁnsidEfatioﬁ £hét mortéiiﬁy

héé‘been déclininé in the recent pést - a vidlation of the

e major assumptions on which Brass technigue hinges on.
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E“TIMATIDN OF INFANT AND CHILD MORTALITY: KRALY-NORRIS
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In this chapter, attention is focused on a @odel
which envisages to estimaﬁé thé infaﬁt aﬁ&.&hildhood mortality
estiﬁéfeé ét the time of the census. This model yields only
estimateéiwhich can be termed as "current" since £hey are
actually adjusted to refer to mortality schedules as at the
time of census. Thus use will only bé made of 1979 census data.
However, before obtaining the q(#) values needed for the. said
adjustments, the 1979 data are smoothened by using moving
averages which have a property that tend to remove unwanted
fluctuations in the data.

3.2 KRALY-NDORRIS CORRECTIVE TECHNIGUES

e el e e e b Y Ly gvrvy NP pn—

Kraly-Norris (1978) modification of Brass q( ) 5 Uuses i
a computer 51mu1at10n to 1nvest1gate the efFects D{ decllnlng
morta11ty on the Brass estimates of current mortallty as

measured by q(2), q(3) and qgq(&).

The simulation process obtained by KralyéNorrié found
that the difference between the,"true" value q(v) and the

eutlmated q*( ) could be apprmxlmated by the equat1on below

Q) — gk(x) = ALdq(x)/dt] + B [dq(x)/dt] CPR/P3] (1)

-+ 0= RGO +ALAQGO) /dE] + BIP(2) /p(3) IKLdq ) /dtl  (2)
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Where q(x) is the adjusted probablllty of dying at age x.
ﬁ*(u) is the unadJusted value.
A and B are Kraly-Norris Coe§f1c1entsvdevelopéd in a 51mu1at10n
prmcesr by u51ng 3168 observatlons whlch ylelded 396 mortality
dec11nes, and are selected according to chlldhood age and mort-
ality pattern. p(2) and p(3) are périties for age groups 20-24
and 25-29 respectively. dgi®) /dt is the annual mortality rate..

of decline , which is normally assumed positive.

The éupression (2) then g1ver the adJusted new value
‘of q(u). Wth the accuracy of thlr method was checPed and
pwrcentage errors calculated Hrass es tlmateg under west~Mort~
ality vielded errors of 7% for g(2), 14.8% for q(3) and 21.6%
for q(5). The percentage errors for }raly Norris estimates were
found.tO'be 0.0%4, 1.17 and 2.6% rEQpectlvely.

In practicé,‘the annual mortality decline dgG)dt is
dif{icult to estimate, so with the help of two cens@seéqFough
aestimate of dq(x)/dt was found -~ the ex pectancy at blrth -
de(o)/dt. In this 51tuat10n the eypress1on (2) may be us@d with
slight modification to ye11d a model wh1ch can then be used to

adJust the unadjusted estlmate for decllnlng mortallty.

q)—gx () = Ade(o)/dt + Bde(o)/dt (P2/PS - 3

3.3 FPROCEDURE FOR USE OF CDRRECTIDN TECHNIQUE.'

: The correction technique outlined above required an
estimate of the rate of mortality decline as measured by
dgi{x)/dt or as. in this case de0/dt, as well as information on

the fertility schedule as reflected in the ratio of the average
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parity of women aged 20 - 24 to women aged 25 — 29. . .
Step 1. We calculate the. deb®/dt from two census separated by t
vears, and in this case by 10 years.

Step 2. To find the fertility schedule we shall»calcﬁlate the

F2/P3 for the last census.
- Step 3. Calculation is made of the“value-of,q*(x)—the'smoothene
-but still unadjusted value. .
Step 4. From table ..3.1 values of A and B are selected
depending on the age being considered and underlying
- mortality pattern. .In this .case North parttern is seleted
Table 2.3.1° -

Results of Regressions as obtianed by Kraly and Narris.

oee e e G4ne8 G400 SUSS ot GO Bt e Sedd e e RIS SH4FG Pt Aaved St SHGR O 9008 G400 SSbmY Su0e) Soemb Pt TS SRS 000 A SHVUS S HD doems oD LS SO S 00098 b et S Sosee Sieed B HARS PRARS G4Sd fied e et et BPINS HHRSD feart Teend PRetD SO00d Pebed e Keme st

Childhood Mortality Regression Coefficients
agel. FPatterns. - = A . B
L2 .. West S 0. 009 -, 054
Narth G.018 -0, 078

East 0.003 -0 . 04

B South . 0.017 _ =0, 0463
3 - - West : -0.003 e =0, 069

' - 3 North : : 0.002 .. -0. 026
East oo =0.008 -0. 058

South - 0.004 -0.067

5 . West -0,0019 . -0,076
R o North -0.011 -0.096
o East -0.027 -0. 067

South E L =0.015 -Q.071

B e L Ll T TP ot vonss woss b — e - - — e ] - e s s syt S

A Eacﬁjregression is based on 3168 observation on data
So;rée: Demography val. 15(4), NQQ'(1978).pp.555
Step 5. Using equation (2) the "true" value of g¥(x) are obtai-
ned, then using norﬁal procedure of estimating mortalify

~the needed estimates are aobtained ..




Step &. Error énalysis is then made of the qgqX{(%) values in

relation to the corrected q(x) values.

3.4.0 MORTALITY ESTIMATION FOR KENYA AT NQTIDNAL LEVEL'

00 G (e +uptt G Bemey e o9es asts o fmemt Semmt GTRED Meamm $0000 Gome Pu SULYS Suben e Vet SHesS PP SAOTS Sread S g et Tomd e P St it b

KRALLY~-NORRIS SIMULATION.
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: /
From the literature review, we have shown clearly that

when mortality conditions have been declining, there will be -
biases when thg‘constancy assumﬁtion is used, Thus to évmia‘
thié neccitates fhe use of Kraly;NbrPis model~.a model uéed
wﬁen mortality conditions are su%pecﬂed or ére known to have

been changing in the recent past.

Using the 1979 census arranged by u~Year age group
w1Lh the1r correspond1ng chlldren everborn and chlldren dead as
shown in table 3 2 i the prmportlon dead D({i) are easily

obtained i.e D(i) = CD(i)/CEB(i).

Table 3.2) 1. . - Calculation of the proportions dead.
Age Female Children Children Froportion
group . FPopulation .. . Everborn Dead - . Dead
CER (i) CD (1) D((i)
15-19 887722 2843585 JF3F031 0.1146137
n20~-24 - BBR&003 1272061 158674 0.124737
25-29 S41261 1976744 278829 0.141054
- 30~-34 4124691 ' 2223613 368762 . 0.1465839
35-39 J28367 2105212 388507 0.184545
40-44 . 273367 1921808 417835 0.217428
45~-49 221965 1592275 403093 0.253185

e G heae Se0es 4008 et Gret Greed Smbem e $nbas Some GomPe PO VSR P STRRR 4040 TOIAG PP By SR $RAED S4SSS CeS $OT WSS SOS GNARD Ghoms SO HO4P OO0 Bebk B P Semet TSR AV SOMIA SISO Mmeh Gy S 04SSO S $0948 S0P Ponee et Ferm P S T B PR P B0 Sorey S

Then using Coale-Trussell multiplies, the q(x) values are.
obtained (see table 3.3.32) below. These g(x). values. are what we

have termed Brass q(x) values - gk(x). The qgx(x) is what will
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be termed as the unadjusted Values. Thé 8 th column are the

[N

smoothened values of gX(u).

Calculation of the smoothened q*(x) values.

Table 3.3,

: smoothened
adi) b{i) c(i) D{(i) k(i) ak () aX (%)
1.1119 -2.9287 0.8507 0.116137 1.172857 0.136177

1.239 -0.6865 ~0.27545 0.124737 1.034828 0.129330 0.132754
1.1884 0.0421 -0.51536 0.1410534 0.958144 0.135150 0.132240
1.2046 0.3037 0.5656 0.1465839 0.980768 0.162649 0.148899
1.2886. 0.4236 -0.5898 0,184545 1.037128 0.191396 0.177023

1.224 0.4222 -0.35456 0.217428 1.022513 0.222322 0.206859
1.1772 0.3486 . ~0.4624 0.233135 1.0035409 0.234524 0.238423

Using equation (2), that is..

qix) - qgX{x) = Alded/dt) + BLdel/dt) (P2/F3)

the values of g¥{x), namely g¥(2), q¥X{(3) and q¥(5) are slotted
in the above expression. e.g for age 2, we have,

q() - qx(2) = 0.013%0.37744380 — (0.078) % (3744380) %(0,351748%9).

Where the values of'é'ahd E are selected from table

-

3.4 1 depending on the mortality’pattern anq childhood age.

The value of A and ﬁ.in thisti11q5trati§nlére obtaiﬁed from the
said table, Nérth péﬁte}n age 2. Nherebés‘073744380 is the ave-—
'kége annual decline'inimortalify.rate,”énd’is calculated from
the life expeétanciea at‘birtﬁfini197§ and 1969 divided by time

interval. The value 0.517748%.is ' the = fertility schedule which

is the F2/F3 ratio.Normally the value of qG)-gX(%) is negative

showing that g%(x) s are normaly = upwardly biased. By adding

the value so obtained to g¥(x) we obtain the new q(x)’s, which

we shall term, the "Current Mortality". For example, q(2)=
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0.132754-0.0151897 which is the Current Mortality Probability
of abchild dying befcre reaching‘the'znd birth—day in Kenya as
a whole in 1979 The . 5urv1va1 probab111t1es are then obtalned

from thexr compllments.

Ages g(x) 1 ()
2 0.123257 0.876742
3 0.115357 0.884642
5 126179 0.87382

( e Sem et S et S G St e Sanrt A 4048 S Seves SO G400 St R e SO A dmend S 40 St S SRR 8940 HBAP et ke eSO St DS et S0 W00 S

Then from Coale—Demeny Reg1ona1 11fP tables. we obtaln the level

in whlch 1(”) 1 (3) and 1¢(5) falls as shown
Table q; =y

oven mom (et Soren Gonte Somig Gt Gocet e ods Svons

Calculating the implied mortality level.

lower level upper level lower: ! -upper
1(2) 14 15 0.86B41  0.8B8329 14.0
1¢3) 15 146 0.8686 0.885346 15.946294
1(5) 16 17 16.31073

Inplied level 15.42454 .

Table 3.5.4

s vons domet ey s e s ooh

Calculation .of the survival praobabilities.

0.8618

0.88633

. 10
15

Foaw
30
35
40
45
S0

| —4
99

. 60
65
70
73+

15

L 0.920699

0.84904
0.82525

0.8122
0.796468
0.77&646
0.75493
Q.73191
0.70651
0.67745
0.464466
0.60372
0.355332
0.48651
0.399467
0.29308

14

0.91675

0.868818.

0.84751
0.83592
0.82169
0.80298
0.78306
0.76166

). 738
0.71033
0.67915
0.63915
0. 858955
2. 92279

- 0.43442

0.32398

pix)

0.911133
0. 857437

0.8347

0.82227
0.807298
0.787719
0. 766884

0. 74454
0.719879
0. 4691494
0. 659303
0.618762
0.568702
0.501913
0. 414423

0.306199
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able- \-).é;l
LIFE TAELE FOR KENYA (K-N) SIMMULATION
GROUP nkFx NGl 1) nDx - nlx - T S e
0-1 0.9211133 0.08886467 100000 8886.7 F4045.91 5341493, 53.41493
i—-4 0.941066 0.058933F Q1113.3 S369.6 IO02T4.4 [247447. 57.59255
5-9 0.973482 0.024517 85743.7 2273.7 423034.2 4897213, 57.11455
10-14  ©0.985108 0.014891 83470 1243 414242.5 4474179. S53. 460224
15-19 0.981791 0.018208 82227 1497.2 407392 40599346. AR.IT7AT73
20-24  0.975747 0.024252 80729.8 1937.9 3987354.2 3452544, 45,24407
P5-29  0.973550 0.026449 78771.9 2083.5 38B650.7 3I23I790. 41.30648 |
30-34 0.970863 0.0291T6 76488.4 - 22T4.4 - 377856 2865139, 3I7.36079 i
3I5-39 0.966877 0.03T3122 74454 2466.1 366104.7 24B7283. 33.40698 :
40-44  0.960569 0.039430. 71987.9 2838.5 352843.2 2121178, 29.44377
45-49  0.9353447 0.046552 69149.4 I219.1 337699.2 1768335, 25.97268
50-54 0.938509: .0.061490 45930.3 4054.1 T19516.2 1470636, 21.469922
5599 0.9190946 0.080903 41876.2 5006 296846 1111120, 17.9571%9
50-464  0.882558 0.117441  356870.2 | 6678.9 267653.7 814254.2 14.31776
6569 0.825686 0.174F13 50191.3 8749 229084 546600.4 10,.890324
70-74  Q.738856 0.261143 41442.3 10822.4-180185.5 317516.4 7.464614652 |
75+ 1 0 Z0619.9 3F0619.9 137360.9 1373460.9 4.486003 i
Table:3.754 The probalities of all children aged 2, 3 and 3 ;
' , dying in Kenvya. S I :
Unadju- Error in Error in Relative
sted Adijusted absolute Zage Error
Ages q () gix) differenc difference in %
2 0.132734 0, 123257 0.009497 0.9497 7. 153833
3 0.132241 0.113357 0.0146884 1.46884 12.76759
5 0.148%9 0.12617%9 0.022721 2.2721 13.25923
Table:3.8i7 .The estimated values for Kenya-1979 census.
~Adjusted Unadjusted

e smen aasa £ae4S $0ets e o et G4 Ot e ey e Py TS $4000 it e e Semed FUES Smbah ey Se0ns s BeeRe

Infant mortality rate—-IMR

88 98
Childhood mortality rate-4gl - 59 70
Life expecténéy at birth-e(0), 53.42 51.02
Life expectancy at age S-e(9). 57.36 5.6

83008 duese punes yoor Srb smra save St svses SIS frisd ests Sests yesas Sueht Smid Sorin aseas Sseed Snsap SIOO) TEOT NETH SRS PN GUITY STID Areew 0000 Soed fmeer SOTS i dorie evep Sesan SeaS® ELSP Giere SR Vaved Sdire SO0 ety Tessy Srvd b THT SRISR HESE Seiwt sisdu sosen PSR $0038 fmnty pees Shoss Svrt? Shire Seoed e Teone
A I S L L S o o R R o R R S R R S N N e s i s e S R S N N N N T N N S m I o s e s s e o e



-49 .

In the table 3.7, , Summary is made of estimates obta-
ianed from;Brass model using constant assumption of mortality-
unadjusted, and Kraiy—Norris adjustment for changing mortality
schedules—-adjusted. Relative errors obtained for using the con-
stancy assumption instead of the latter are also calculated.

| The contentiﬁn that constancy‘assuﬁption ieads tb
prardly biased estimates under-declining*mortalify is‘ﬁonfir—
med in the Kenya case at natiénal level. By using the.assumpfi—
an uﬁchanging mortaiity schedules for age 2, the Brass model
exaggerates -the error in relative terms by 7.2%4 .That is by
using q*(E)uinstéad of qg(2)h, relative error of 7.2% will have
been made in. the estimates. The older children are confirmed
to have been subjected to variant martality schedules which
are quite different from those operating currently. The
difference in using unadjusted values shows life expectancy
of 51.8, where as the adjusted shows e(0) as 53.4 years(see
table 3.8.7)

L Using the values of. e(0)-48.076 for 1969 and 53.42 for

1979 shows an increase in life expectancy of 5.35 years as
opposed to-only 3.75 years if no corrective procedure is used.
In terms of IMR, the unadjusted values gives the estimate as
928 whereas the adjusted shows the estimate as 88, an error of
10 deaths in every 1000 live births.

N

3.3.0 ESTIMATION OF MORTALITY FOR NAIROBI. -
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The probabilities of dying before reaching the indica-

ted ages for & child born in Nairobi are displayed in- table
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3.9 . Clearly one would have expected a wide: variation between
the two types of estimates, since Nairobi being. the capital

is endowed with most indicators of social and economic develo-
pments. However, mortality conditions in Nairobi are inflqenced

Table 3.9.i: Probablity estimates and errors for Nairobi.
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Childhood Unadjusted. Adjusted. Absolute Relative

Ages a¥ (x) qx) % error Z error

2 a.0m7937 o.0mse3s  o.zsoz 2.6
3 | 0.0BB236 0.084299 0.3941 4.4
5  0.093839 0.088422 0.5217 5.6
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by many factors, amongst them are: the mushrooming of slums has
tended to encourage pogr‘sanitation which is a health risk; the
in-migration from £he ma}ariai zones of Nyanza, Western and
;éasf'regions has tended to increase the malarial\céges in -
Nairébi. Nairobi hosptitais are also referal qéntréé aﬁd hence
Ha;ehfhe mgfejserious casésftbrdéél with.

| .j fﬁﬁslthe erroré resuitihg f?oaiusefbflﬁ*(x).instead of
q(xi increases with childhood ages; but theifvmagﬁitudes are
not' large enough to warrant conclusion of'a'fasf declining
mortality. - Although there is evidence of a mortality decline
the pace of decline is not very impressive..

. The derived estimates shows an IMR of &4 per 1000
and for children it is 37 per 1000. The life expectancies are
592.2 and 65.2 years respectively.
3.6.0 MORTALITY ESTiMATIDN FOR CENTRAL PROVINCE

Central province is composed of 5 districts. Table

3.10° shows these districts with their respective values for
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q(%) both adjusted and unadjusted.

The adjusted values shows

low values for all regions cphsideréd when compared with the

unadjusted values-qgX ().

Clearly this shows that for all distr-

icts in this province, the values obtained using the constancy

asSumption are upwardly biased. The errors resulting are pres-

ented in the table

I, 117,

The errors resulting from using the unadjusted values

instead of the adjusted, reveals that the magnitude of thdée

errors increase with childhood age.

This indicates that

children at different ages were exposed to divergent

mbftality_schedulesl.

Tablé 3.100: The adjusted and unadjusted. values for districts
v in Central province for 1979.
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Districts gX(2)

Central . ©0.06486
Nyeri 0.04943F7
Muranga 0.07372
Kiambu 0.072843

Nyandarual. 066838
Kirinyaga0.076511
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0. 059302
0. 042308
0. 065047
0.06B153
0. 064548
0.067924

0.0726bb
0.050415
0. 071903

0.069945

0. 068676
0. 090042

0. 054365
0.0346719
0. 055874
0.061141
0.0643746

0.0737

0. 092706
0.0b1345
0. 087906
0.078594
Q. 08246864

0. 11465

0. 062922
0.042348
0.065752
0. 066488
0.076773
0. 092062

However, these variations differ from one district to next, depe

nding"o?'cmurse on the pace of mortality decline. From table

Sviiﬁ it is evident that Nyeri‘eéberiehced a very fast

mbftaiity decline as evidenced by high magnitudes of errors

resulting from assuming constancy instead of

changing mortal-

ity conditions. Nyandarua'on thé Dthér,hand seemed to have had

a low pace of decline.

The estimated values of. infant mortality rate (1q0),

childhood mortality rates(4q1),the life expectancy at birth

[e(M) 1 and the life expectancy at age 5

Ce(3)] are tabulated
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(see table JI.12)).

Table 3.1l :Relative errors of using unadjiusted instead of adj
usted probabilities in percentages for districts in Central
province. )

Province/districts. qi(2) g(3 q(s)

Central Frovince 8.3 25.2 33.2
Nyeri ' 14.4 27.2 30.9
Muranga 11.5 22.3 28.2
Kiambu S ' b.4 12.6 15.4
Nyandarua 3.5 - 4 7.7
Kirinyaga 11.2 18.1 19.7

ST T8 10218 $oeme e e tan e it $2009 et ores dmvws S by (et STER PSTRE SOSLY S4003 $hetd mevd red WEEE e MAdt farme rwe Soavs Sasg $H08 $oLe Siint St eimry (nast sreug SSNNY Soimp Sroes vt mvvee Svong sevey 0004 Pch ST Smmme fuk Seant Sheed VIS £t Tt St e Srere Baise o dr ares burse sases
e T I T o T I O S I T o o L S A S S T o o S T N S N N N L L T N MmN nn T N s e e e

Table 3.12.: Estimates obtained by using adjusted value for
' for districts in Central province.
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Frovince/districts. 1go 4qi 2( 2(5)
Central Province SR <1 ¥ 29 62,5 64.8
Nyeri 33 12 - &7 &8.8
Mui-anga R ’ - 47 - 23 63.3 65.4
Kiambu : Sl 26 &2, 4 &4.8
Nyandarua 56 25 62,5 64,7
{irinyaga 58 32 &0.7 63.4
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As can be inferred from’thelabove‘table the whole of
beﬁtrélvProvince enjoys very févburable m&?fality cdnditions
when compared to other regions of kKenya. Nyeri seems to
experience the most favuorable mortality shedules than any
other region in the whole Republic as is exemplified by its low

infant: and child mortality rates and high life expectancies.

F.7.0: MORTALITY ESTIMATION FOR WESTERN PRDVINCE,
Table 3.13 1% gives the summary of results obtained
when 6Dr£élity condition are believea to haQe been changing
in the past . For all regions studied adjusted values for

changing mortality conditions show a somewhat lower probabili-

ties of dying before attaining those indicated ages.Nonetheless




the differences between these two values of,q(u) do not shaw
a very impressive mortallty decline as is indicated by the
magnltude of errors therin(see table J.140) .

Table 3.13.): The unadjusted and adjusted values for dlstrlctr
" in Western province (1979).
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Regions:Province/

Districts qgx(2) q(2) qx (3 qil3) aX (3) q(3)
Western— : o ]
Fraovince 0.14311 0.13813 0.152606 0.143185 0.173424 0.163914
Busia 0418782 0.187527 0.207255 0.187784 0.23882 0.21918

Bungoma 0.140712 0.131783 0.150233 0.135025 0.170455 0. 1461467
Kakamega 0.146985 0.142385 0.15001%9 0.142095 0.169434 0.138716
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Table 3.147:Relative errars of using unadjusted instead of the
adjusted probab111t1es in percpntages for dlStFlCtS in Nestern
province. : ; :
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Regions: Province/

Districts. .. : ql2) qQ(3) q(3)

Western— Province : : - 3.5 : b.2 b.b
Busia - S.7 9.4 10.9
Bungoma , : - b4 10,2 14,3
Kakamega - . 2,99 N . S b3
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Th1s‘slaw‘rate of morta11ty dc&llne cou]d be ascrlbed
to slow progresq being witnesed in areas 04 preventlve-and |
cuwrative measures in controlling the  diseases .such as
whooping caﬁéh, diphtheria, diarrhoeal. related infections

and malaria.

Because of the aforesaid probable reasons, marbidity:
in this province is high and hence the estimates derived
indicate a harsher mortality conditions.. Table 3.15 ° throws
light on this situation. in general, Busia experiences the

highest mortality rates and the lowest life expectancies. .




Table 3..135.  Estimates obtained by using adjusted values

for districts in Western province.
Regions: 10 4q1 e(0) 2(9)
Western— Province 103 74 S50.3 54,9
Busia 133 106 44,3 S0, 1
Bungoma & &7 S51.4 56.2
Kakamega 102 74 S50.2 55.0
3.8.0: MORTALITY ESTIMATION FOR NYANZA PROVINCE..
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Nyan:a prov1nce is 51tuated between the lake reglon

and the R1ft Valley. It is compr1sed of 4 districts. The proba~

bllltlES for dying in Nyanza and its districts are digplaved

in table 3.16".

The unadjusted and adjusted values for districts
in Nyanza province.:. . .
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Regions:Province/

Table 3.161:
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Districts ogX(2) g(2) gXx (3 g3 qx {(3) q{s)
Nyanza- ‘ fo

Province 0.133073 0,.139414-0,174848 0. 149313 208202 0.1771461
Kigii 0.096133 0.085419 0.109217 0. 08206 O 131332 0, 103391
Kisumu - 0.173011 0.1&61171 19611 001757585 0.2313468 0. 204362
Siaya 0.208174 0.196099 .~21671 0,200B07 0.2351453 0.223805
South-- . S

Nyanza 0. 226035 0.21074 0.231044 O,2043B2 0.257265 0.222064
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The probabilitys of dying before reaching the indicat-

ad ages for those selected districts are quite high irrespective

of the assumption used.
high values when ccmpgred to the adjusted ones.
South-Nyanza,

26 deaths in 1000 birth did occur for those aged. 2

the non-static assumption gives this value as

Nonetheless the unadjusted values

210 in 1000,

ulting in an’ error of 16 deaths in every 1000 births.

tive percentage was considered they were found to be a function

Forinstance in

the static assumption leds us to believe that

vears.While

When rela

gives

res—-
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of childhood age and pace of mortality decline. In all regions
errors increased when the past mortality was taken into account
confirming the contention that there existed vgriation of mart-
ality conditions in’this province (see table 3.17 ).

+he application of Kraly-Norris correcfive procedure
on daté.derived from these districts producéd esfimates in
téble 3.187 ¢ Indeed these estimétes ShOWS that the

TableQ.17 srRelative errors of using unadJusted instead of adjus
ted probabilities in percentages for districts in Nyanza provin
‘Regions:Province/ : T

Districts. qt{2) q(3) q(s)

Nyanza—- Province : 8.9 14,4 14.9
Kisii : : 1.2 18.5- - 21.2
Kisumu ; - 6.8 10,4 11.7
Siaya 5.8 - .4 10.99
South-Nyanza. 6.8 11.5 2.7
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Table-3.183: Estlmatec obtained by using. adJusted values for
' districts in Nyanza province .
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Regions: . 1go 491 coa(Q). - e (5)
Nyanza— Praovince . 107 78 - . 49.4 . 7 54,3
Kisii R -T- T 39 - 1.68.4 bl.b
Kisumu : 124 97 46,3 .51.8
Siaya 140 : 112 42,7 © 48.7
South~- Nyan:a.f 145 117 42,2 0 0 48,3
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thé province évDeriences har%h morﬁidi£y. Tﬁe socio—economic
structure of the province makes it susceptlble to hlgh i P

of dylng. For example the rice 1rrlgat1on schemes in kano
accompalned by the 1ncessant vearly floods have made the é11m1~
nation of malarla and those other water re1ated dlseases a
pfoﬁracted effart.South-Nyanza stands out as the most gffected
area wjth high infant and child mortal@ty éﬁd-low life expecta-

ncy (see table 3J18:).
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Socio-cultural as well as Socio-econamic practices are

believed to influence the infant and child mortality.
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There exists diverse variations in the probabilities

of dying before attaining ages 2,3 and 9 for adjus ted as well

unadJusted «This depends on geographical location of the
tudled

region being The table below gives the sumnary of

those risks. High morbidities are found in West-Folot district,
Turkana, Elgeyo—Marakwet and Baringo district. The low mortali—

Table 3. 191: The unadjusted and adjusted value% for districts in
Rift— Valley ptrovince

Districts g% (2) q(2) Q¥ (3) q{3) g% (3) q(3)

Rift. Valley.0972050.095091 0.107144 0.103241 0.124485 0.119766
FKericho 0.092085 0.089871 0.097466 0.093551 0.110907 0.1054649
Kajiado 0.081734 0.079362 0.086%963 0.083112 0.089227 0.084048
Samburu 0.077323 0.049659 0.081348 0.067401 0.092738 0.074592
Nandi 0.111568 0.102325 0.114591 0.099142 0.129106 0.1084666
Turkana 137613 0. 135979 0.137149 0.134204 0.159236 0. 155251
Nakurw 0.097303 0.08B3043 0.102219 0.074896 0.1146715 0.08238646
Naral 0.094786 0.093299 0.104334 0.0984461 0.119829 0.1118873
Elgeyo'  0.1286B8%9 0.141663 0.129143 0.142085 0.143098 0. 156039
WaPokot 0.20009%9 0.210722 0.200125 0.218237 0,2244604 0.248549
Laikipia 0.078497 0.069043 0.082012 0.063493 0.093392 0,071327
Baringo 0.178338 0.185451 0.170072 0.183135 0.1829464 0.199072
Uasin-Gishu.0892470.087718 0,094983 0.094754 0.112351 0.110121
Trans—Nzoia. 11107 0.092315 0.119382 0,087257 0,133751 0.091253
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ty regions are Samburu,

Laikipia and Kajiado district.

remaining other districts. are somewhat in between the

the high mortality regions.

AN

For all regions,as expected,

The

low and

shows

low probability for the adjusted than the:unadjusted and these

shows a positive bias in the static assumption. .

FPokot reveals unexpected results,that is,

However,

“the adjusted values

shows high probabilities than the unadjusted values for all

West—
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childhood ages. This unigueness stems from the fact that when
annual. rate of mortality decline was calculated it revealed
that mortality was incfeasing. This is not hard to believe as
their has been severe famine,prolonged drought and internal
strife caused by cattlevrustlers(Ngorokos).’,
The calculated relative errors resulting from misrepr-

esentation of the true mortality situation is tabled below(see

“table 3.20.). Then clearly the pace of decline can be inferr-

Table3.20 :Relative errors of using upadjusted instead of adjus
ted probabilities in percentages for districts in Rift Valley
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Regions:Province/

Districts. q(2). q(3) - q(3) -
Rift Valley 2.2 3.6 3.8
Kericho 2. 4.0 4.7
Kajiado 2. 4.5 . 5.8
Samburu .9 17.1 19.6
Nandi 8.1 13.5 15.8
Turkana 1.2 2.2 2.5
Nakuru. 16. 4 27.5 J4.6
Narok 3.6 5.7 bub
Elgeyo - 10.1 17.6 21.2
. Pokot S 3 2.1 10.7
Laikipia 12.0 20.1 23.6
Baringo T.9 ~7el 8.8
Uasin-Gishu 2.5 Ieb 9.4
Trans—Nzoia = . ©146.8 26.9 31.8
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Préd frDm the maénltude of the errors. Fbr all césesvthey ShOW
a pms1t1ve blas. the degree of bias depend» on the pace Qf
decline. Nakuru, Lalklpla, Samburu, Trans—-Nzoia and Elgeyo-Mar
akwet seemed to have euperlenced a rapld pace of dEC11nE-
whereas Tugkana, Narok, Kajiado and Lerlcho seemingly dldv
experience a rather low pace of mortality decline.

... The regions considered showed that there did exist a

mortality variation which operated in the recent past. This
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variation differs from one region to the neut, with~those.expe—
riencing fast decline showing a great mortality divergence
than those under a relatively . low pace of decline.

.. The gstimates obtained under changing conditions of
mortality for Rift Valley Province are in table 3210,
The table reveals that regionsylike Laikipia, Samburu and
Téble‘3.21?;Estimates-obtained byvusing adjusted values fé?t

districts in Rift valley province.

Regions:Frovince/ o o '
Districts. 1go . 4q1l . el e(3)

Rift Valley e : 75 - 33 S54.1 C59.7
Kericho ; : 70 - .42 0 857.61 &£0.9
Kajiado : - 61 - 30 59.6 62.5
Sambui-u 53 2 61.8 &H4. 4
Nandi . 74 4é6 56.5 &0, 1
Turkana 101 72 51.6 6.4
Nakuru. , : - 59 GG 59.7 . &2.646
Nar ok & 45 S54.9 60.4
Elgeyo : 107 o 78 49,3 54.2

W.PFPokot : - 141 120 42.8 49.5
Laikipia : 51 14 62 o 4LH4.5
Baringo. I 128 102 45.1 50.7
Uasin-Gishu 70 41 o7 &0
Trans—Nzoia 78 49 - 58.5 99. 6
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Kajiadb are low mortality areas with IMR of 51, 53 and &1 all
per: 1000 live births respectively. Regions such as Turkana,
Elgeyo, West-FPokot and Baringo have IMR high than 100 per 1000.

Hence, can be construed as high mortality regions.

3.10.0: MORTALITY ESTIMATION FOR EASTERN PROVINCE.
The probabilities of a child ‘risking death before
reaching the ages 2, 3 and 5 are given in Table 3.22. 1. These

range from as high as .142507 for Kitui to as low as ..05991 for

Marsabit (adjusted). For Kitui the difference between the two




values are quite minimal.
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Nonetheless,for all values those

adjusted for variation in mortality are relatively lower than

the other set. 0f coursd, these depends on the behaviowr|.

of the mortality schedules.

Table 3.22 ':The unadjusted and adjusted values for districts
in Eastern province.
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Regions:Province/

Districts

qQx(2)

qe2)
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Eastern
Machakos
Marsabit
Meru
Embu
Isiolo
{itui

0. 095568
0.096744

0.07061
0.0778%96
0.079729
0.1192108
0. 145065

0.085099
0.085852
0. 052991
0.064408

0. 069025

0.0934609
0.142507

0.101151.

0.099487
0. 128649
0.0B3608
0.088192
0.128783
0.146908

0.082173
0. 079263
0.097878
0.058835
QL0676
0.084557
0.142343

0. 123159
0.11762
0. 135601
0.105448
0.109346
0. 144209
0.168%01

0.092984
0.089926
0. 094501
0.071691
0. 080881
0. 085308
0.1462747
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The errors are tabulated below and again follows
the same trend as already been discussed for other districts.

Tablel3. 23 I:Relative errors of using unadjusted instead of adju
sted probabilities in percentages for districts in Eastern prov
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Regions:Province/

Districts. ql2) g{3) q(3)

Eastern province 10.9 18.9 24.5
Machakos . o 11.3 20,3 S 23.5
Marsabit ' 24.9 23.9 30.31
Meru P . 17.3  ~ 29.6.  32.1
Embu 13.4 23.3 26.1
Isiolo - . 21.4 34.3 40.8
Kitui ) 1.7 I | 3.6

The case q% ﬁarsabiﬁ di?fers.$rdéféli tﬁekresf ;h £Héf'£hév
errors do’¥ncreaéé Qith childhood ége Father it deﬁfegaed
éliéhﬁiy'at age 2 and then rises éteeply at age S; The(ﬁfoba—
Ele reason is that thbse childfen“wﬁo by 1?79 wére aged 5 years
had egperienced very fast chaﬁgiﬁg morfality. Fgr ﬁhaée aged

2 seemed to have experienced slightly the same risks as
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tﬁoée‘aged 3 yeafs; only that’the paceygeémgto be faster in
the 2nd of s0 years preceding the 19%9 éeﬁsu? |

| éonditions of mortality seems not o be very favourab-
ie for the children born in V1tu1. since the"'ESLﬂt shows that
the mortallty condition have nDt been changﬂg 1mpre551vely.
IMR. was 105 and e(0) was 47.3. The reason fof this sad state
of affair are not difficult to flnd. In the PEFlOd 1978~ 1979
alone, malaria accout@d far 43.7% of all c:l(eza’ch‘5 in Kitui
plagulng 1n¥ants. whereas 16 47 were due to aCUtQ respiratory
diseases (Ewbank, 1984).

Table: 3.24.7: Estimates obtained by using adiusted values
‘ for districts in Eastern provinte.

Districts. 10 . 4g1 e (0): e(d)
Eastern Fravince &1 IO . 59.03 61.8°
Machakos : &3 36 59.2 6Z.2
Marsabit . 59 3T 0.3 63.1
Meru 50 24 &2 64.5
Embu = - 53 23 60.5 62.9
Isiolo b4 33 58. 4 6l.3
Mitui” 105 74 - 47.3 1.8
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Amang these dlstrlcts. Meru seems to have a more favous=

rably morta11ty schedules. it has the IDWEbt IMR(50) and a high

e((!)—- 62,

.11.0 MORTALITY ESTIMATION‘EOR‘NDRTH EASTERN FROVINCE

The province is 51tuated on the North Eastern frontier

of kénya. Geographicaly it occupies a seml*arld dreaf The three

d15tr1cts comprising North Eastern (Gar1sqa, Mandera and Wajir)
has a very 51m11ar soc1oﬂcultural as well as Sccio~ec0nomic

bachrauds. When analysis is made of these redions Dne feature

im eammonetihat 1e. thev seem to have very oimilar mortality
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characteristic. However, the adjusted values are better than

the unadJu ted, but the differmwe in them seems.to be quite smalle
Ttis only +or the whole prov1nce ﬂmt the magn1tude is high(see '
Tﬂble 3. 28 7).

Table 3.25. L: The unadjusted and adiusted values for districts
a +in Narth Eastern province

Regions:Province/ I b o :
Districts qX(2) q(2) g% (3) aq{3) ax (3) a3
N.E.Frov.0. 132054 0, 1187&8 0, 131187 0.108437 0.147317 0.111513 L
Wajir 0.127494 0. 125445 0.1292 0.125147 0.147775 0.142072 i
BGarigssa (0.128959 0, 123534 0.129109 0.119146 0.147552 0.13401 L
Mandera. 0.142185 0.1408046 . 0.13%906 0.136351 0.149524 0.1458%92 L
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vThe clusness of adJusted and Qnadju sted values generat |

és 'relat1ve errors wh1ch are 1ow1n magnltude (table 3.:26 ). i
Seemlngly the whole prov1nce d1d not experience a rapid ﬁ

mmrta11ty change. There is only slight variations ih the values E
.thls shows that constant mortallty assumptlon can do as well |
as tha chang1ng mortallty assumptlon-

TabIEg.Qé ZrRelative errors of uslng unddjusted instead of adju
sted probabilities in percentages for districts in N.Eastern

ose soras s —

Districts. . =~ .  q(2) g3 g |
N.E.Frov. = . C10.1 19.6 24,3 .. Wi
Wajir 1.6 3.1 3.9 ¥
Garissa - . 4.2 7.7 .2 H
Mandera. 0.9 1.9 2.4 [

Table: 3.27.7: Estimates abtained by using adjusted values for
Lo districts in North Eastern province.

\
- |

Regions:Frovince/ .
Districts. 1q0 4q1 e(0) e (3)

N.E.Prov. 81 52 54 57.8 :
Wajir _ Q2 &4 92.6 S&.7 j
Garissa 88 59 53.3 57.5 i
Mandera. 98 b9 51.15 55.7
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The derived estimates are shown on. table 3.27&.)and
portrays the mortality behaviour in these districts as very
close. The. lowest e(0) being 51.2 whetre as the highest is

-

53.3 years.

e et Tt St et S04 e S S0 S S S St o

The two techn1ques gives different values aof gix)
for various ages as is xndlcatedsmtable 3.:28. . As is expected
the static assumpt1on gives values that are bla.ed positively.
In some regions the difference is qu1te large as in the case of
Taita—Taveta. and in others this so small (hwale).

Table 3.28.1:The unadjusted and adJusth valupr for dlatrlcts
Cee e in Coast province.

Regions' - gk(2)  q(2) QK (Z) o g3 g (5) q(5)

Coast . 0.1191 . 0.0997 0.128783 0.095936 0.144209 0.105794
Kilifi o.h~q44 0.221186 0.217492 0.213728 0.236481 0.231552
Mombasa  0.119108 0.11753 0.128783 0.12609 0.144209 0.140647

Taita 0.121775 0.102648 0.117218 0.0B2007 0.134992 0.0B6933
Kwale 0.167794 0.168149 0.1842466 0.18486%9 0.207705 0.208508
Tana 0.200217 0.197338 0.173835 0.170915 0.1865464 0.1800146
Lamu T, 197345 0.216623 0, 190139 0.222922 0.192179 0.235448
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In Lamu and Kwale the adjusted values give higher
valuer than the unadjusted ones. This stems fi-om the fact that
91ther morta11ty did 1ncreaqe or the aquality o{ data in 1979

Tab19¢.29;1:Relat1ve errors of using unadiusted 1nstead of adju
sted probabilties in percentages for districts in Coast provinc
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Regions qe2) q(3) q(3)

Coast ‘ 15.1 24.5 28.4
Kilifi 1.01 1.7 2.1
Mombasa s S o 1.32 2.09 2.5
Taita 13.7 IO I5.6
Kwale . : Q.02 0.3 .4
Tana 1.4 2.8 3.5
L.amu - < 9.8 17,2 22.5




Tﬁjum
ware more accurate and reliable than 1969.Thus when the annual
mortality rate was calculated, it was found to be positive.
From table 3.29 . it can be concluded that the pace
of mortality was fastest in Taita-Taveta. anthE"other hand:

Table: 3.3Quﬁ:.Estimates obtained by using adjusted values
. districts in Coast province.

W GA0 THASS S4see Gt SRR MMAS M eiee RS 00 S4Ate S USRS Shvet e MAaNe Pt fbeey S S Shent Hmy SONUS SOema $0000 ST S ows b SN Gy LSS Podsl Sah Seees St L 0 S e S8440 SH4RE SALLY HOeEY SISt S04 Tt Y 00 fhvs RIS 08 SHre Smer? 449 G memp HHS basen Hous st e

Regions: Province/

Districts. 1q0 401 e () e(d)

Coast ' 72 41, . 56.7 &0
Kilifi 149 125 42.6 48.9
Mombasa oo 89 . 0 60 53 57.2
Taita bb 35 57.94 61.04
Kwale o 128 101 1. 45.7 S1.4
Tana 126 99 44 S51.6
Lamuw .- - o o 150 . 126, 42 48,746

mértélity déciine‘was slowest iﬁ Kwéle Di%trict. Hence,, it is
safe‘to assume thét variatioa in morfality schedules in‘past
was almost negligible.

The estimates obtained are listed above in Table
3.30.7 and indicates that Taita has the most favourable
mortality schedules in the whole province, where as Lamu lags
behind with a harsh mortality condition. Mombasa being the
second largest town in the Republic would have been expected to
sﬁow a favourable condition. Nevertherless, this kind of
situation could be understood when one looks at the fact that
it handles all cases of diseases from the province.

3.13.0 SUMMARY |

;;—;;;;~;;;;;er concerted efforts were aimed at

estimating infant and childhoaod mortality under violation of

stable population theory which stipulates that mortality
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schedules should remgin static. Consequently an evaluation of
Brass estimates using Coale-Trussell multipliers under conditi-
ons of declining mbrtality were investigated. This revealed an
overestimation of current mgrtality - Errors increased as the
rate of moftality declined. This was true for almost all
districts._

Inherently implicit in this te;hnique was the assumpt~
ion of a linear decline in mortality as represented in the
expression used in adjusting the g{x) va}qes. In the next chap-
tear, anpther technique (Falloni’s) which yields the rate of
mprtglity decline at census time, the level of mortality and
of course the mortality estimates at census time under the

assumption of a linear decline of mortality is attempted.
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CHAFTER -4

4, 00. ESTIMATING INFANT AND CHILDHDODMORTALITW’UNDER CONDITIDNS
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OF CHANGING MDRTALITY: FALLONI'S TECHNIQUE.
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4.1.0 INTRODUCTION.

B e e e L T e

In tﬁié chapter attention is focused Qﬁ a‘procédure'
developed by Pailuni'f1¢79), using indirect techniques‘o¥ esti-
mating infant and childhood mortality under changing mortality
conditions, to investigate mortality patterns and trends. More
specifically, investigation is made of mortality levels as at
the time of census or survey, whichever is the case.

This. technigque was developed in response to.the
violation of two important basic assuhptions used in Brass type
of models: the static mortality and fertility in the population
under investigation. In general, the survivorship statistic is
inflated (deflated) by a multiplier. which, in turn, is esti-
mated from known values of statistics which describe the
fertility pattern. In brief, this technique a11owS the esti-
mation of multipliers independent of any knowledge of or assum-
tions about the fertility pattern.’ Instead, the conversion of
the suryivorship statistic into probabilities of dying depends
on parameters describing the age structure of surviviﬁg
children. |

Althnugh the assumptlon of cmnstant mortallty cannot
be av01ded in the formulatlon of the technlque, it 1s

altmgether uanallstlc in view aof the remarkable mortwllty
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reductions that have been éxperienced in‘the developing world
gsince world war‘II.T |

ﬁy intrmducing soﬁe reasonaSle médifiﬁation. a gimple
technlque is developed for est1mat1ng morta11ty in 1nfancy and
childhood when mortality in a populatlon hac been Falllng.

4.~.U BASIC DEFINITIONS.
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In defining "changing conditions of martality",
certain basic assumptions must be made. Assume that m morta-—
lity in a population can be adequately described by a mortality
function contained. in ane of,the‘4 ﬁodel pattern of Coale-
Demeny system.‘ Assuﬁé. furtﬁer. that throughuut the perlad of
interest -~ usually ~U~25Iyears - the model best dEbCFlban
morta11ty ccndltnons remains the same in that grmup. Then

"changing conditions of morta]lty" area undprstood to mean
varlatlon in the probab111ty of dylnq befmre any +iy ed‘age H
attrlbutdble only to ahlft in mortallty functlons pertaining
to the same model. Declining mortality in this chapter will be
construeded to mean a continous reduction in the probability
of dying be#ora any age ¥ as the time of census is approached.
Thu¢ the term "changing mortdllty" will bhe uaed in thls chapter
to be synonymous with "dec11n1ng morta11ty"

4.2.1 CDHDRT VARIATIONS.
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Natwrally mortality reduction can be understood to

imply the improvement in mortality conditions under which the




infénts and children are eﬁposed.‘ In other words an improve-
ment in martality conditions automatically means a gain in life
expectaﬁcy. The survivaorship probabilities to.certain ages for
members of various cohorts will be regarded as a non—-intersec-—
ting qetwork. Clearly.the succéssive curves of survivorship
functions will be orderéd by their>date o% the cohort birth.
Indeed cohorts’born earlier have a uniqgue ¥unction from the
rest and thus each cohart will be represented uniquely.

4,30. REFRESENTATION DF MDDELS TD ”TUDY MORTALITY DECLINE AND
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In order to formulate the function describing the

probability that an individual born y years previously would
th A
, |
have died before u birth day, we let y be the number of years

elapsed since the birth of the. cohort and the time of a census.
The probability of dying in the interval‘kx,x+dﬁ), yix years:
before the census is given by:-
, , )
Py iUy () = k{y) —-— g (&) ’ Y

de s

"
-
o~

(L

Where, Py(x) denotes the probability of suwviving upto age x
for those birth cohorts born y years ago, Uy () is the force of
/

mortality at age % for those born vy years ago, q (#) is the

probability?of dying before age % in a standard mortality

function and k{y) is a proportionality factor. By integrating




equation (1) we have,

LY h 24

d
Fy GO Uy ) du = Chky) == g ()du, y » ®-.
: : de s
a)

But the force of mortality - Uy{x) can be expressed as,

v : ly(z) = ly(x+lx) - de#m)
Uy ) = Lim [ e e e 1 = - e (2)
' B0 1y ok ly () dx

with slight modification of py(x) the expression (2) becomes

1y(:~:)x<—dv1\{<>z) ) dst © d
~~~~~~~~~~~~~~~~~~ t=kly) : L== qs(x)ldx
1y (0) % (1y (%)) Sedx
o ‘ L o
cel (% X
T . TR k(y) CTg ()1
ly (o) =1 ]
o
Therefore,
L-Py(«) = k(y)Lg (x)1]
(u} =] o

By substitution we have

Fy(o) = Py(x) = k(y)[gq ) — g (o)1
A e o

it

1 and g (@) = 0
5

But Fy (o)

== 1 - Py() = kiy) q )

-
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. aqy(®) = l-py{x)

Can
[0
o

. ay () = lk(y) qﬁ(x)

The expression in (3) showé that the probability of
dyiﬂg‘be¥ore aée 3 for tHe cohort burnby vears béfore can be
detomposed into two parter One part expresseé the effects Ofv
the level of murtallty - h(y) which depends only on y - the
‘number of years elapsed since the b1rth of the cohort' tﬁpf{
other parf EVpréssEL tha 9F{ec+s of age pattern of mortallty -
q (“). wh1ch of course depends on the age M. Naturally
msrtél1ty can 91ther be llnear or quadratlc. but we opt to
con51der~the case o{‘a'llnear decllne. Under such conrtrw1ﬁt.

L(y) wh1¢h is a parameter repreaent1ng the level of mortdllty

can be expressed in a llnear functlon

kiy)y = k(o) + ki(o).r.y
where k(o) is the level of mortality at the time of census, r
is the rate Df:decline in'k per unit of 'y. .Expression (3) then
has the form

qy(x)_= kol + ry) g GO r > O )

- 5

Tﬁe(parametpr E and r represents levels of mortaiityh
at the t1me o& the census and the rate of increase of this |
parameter ;s one moves away from the tlme of the census into
the past.

By assigning a set of values to the parameters r and k

the model defined above yields a range of mortality histories.
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When these are combined with a set of fertility pattérns it
hecomes ppssible to assess the amount of bias associated with
current estimates calculated by using Brass type of technidue.
Falloni found out that in developing countries the proport-
ionate errors vary from an average of 2.9%% for women aged_lﬁ—l?
to an average 0¥‘27Z.for'thDBE'age agrroup I3I9-39. H
| we have bointed out that cdﬁort Qériation link eacg
bifth éohoft to é unique‘mortalityvfuncfion 6r sequenées of
vaIQEé {g(x)} cérresponding to a 1i¥é table in thé Coale~
Démeny system: By selectiné appropriate values for each birth
;Qhofﬁ it is po )ible té +brm séquncéé Lq %)‘ z-—&uLQCX0+
multl cohort probabllltles of dylng for 1nd1v1dunls born
x'=l1,v2.;... vyears before the census . U51ng equat;on (4)
each valuP of R can be obtained. The proportlon of chlldren
born to mmthers aged a- who have tdied can now be edpres spd as
é«bé' , | a-ba |

D (ko,r) = C (a-%) g (Hidu = € ta=x) ko(l + rx) q (%)dx
a. . a - = . a L =}

(5)
Where C (a-%) is the proportion of all children born u
vears earlief toamotﬁers aged now,asand,ba,is the eérliest age’
at which childbearing was possible for those mothers. The
above enpreésion can be satisfied by different values of ko and

ry one such set of values is when ko = ke and r = o, meaning

the mortality has remained constant and easily we obtain




D (ko,r) = C (a-x) q (x)dx. (&)
a i a . '

Comparing (5) and (&) and of course.bearing in mind
that r » o, it becomes evident why the assumption of constant
mortality leads to upward biases when\the&e has been a deciina:
Setting r ; o'requires an upwéfd4adjﬁﬁtment in other parameters
to maintain the equality. Those magn;tudPS will depend on
C (a—-x), increésihg with an 1ncreaSE‘1“ C (a=x). Consequently,
tﬁe upward balses in the estimates of moriallty are 13"99 for
populations w1th an early pattern of chlldbearlng and for older
demén. The c0n51stent mnrtallty function for the cohort born
ainthe time of the census while at the same time being appro-
priate for a cohort born say A years ®arlier. Sinmilarly, the
sequence of probability‘o$ dyigé £q.(%)} is the same as that

characterizing the mortality experience for the cohort born A

) D
vears earlier. I+ such a value A exists then
, ‘ D
a-hba ' : a-ba
C (a=%) ko(l + rx) g Godx =] C (a-x) kol +rA ) g Gt)dx

o ‘ ' Y (7)
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“pansion of both sides we obtain
i a-ba a=bha

C (a—») g ()du + C (a-x) rx. g (2)dx

a = a =4
O ' o
a-ba a-ba
o= C (a-x) g {()dy + C ta=x) rA q (ddu
a = a D s
Q e} .

common terms on both sides cancels out and we have
a-ba » : a—-ba
C (a-x) rA g GOdu = C (a-%) rx .qg ()dx

a - D s a s
. o - :

ﬁbte also that ko and r cancels out since they are independent

of age x. Rearranging we have

Therefore,
a-ba
C (a—-%) » g (#)dx
a- s
B . O -
A DR e oot e i et 4 o £t e s o e et S e s s s st s e St B S
D a-ba
C (a-u) g (xydx
a s
(a]
a-ba
G (a—-x) g (#)du
a =1
’ o ' D H .
Thus, A = e e e e e o e e
. D . ‘
a~ba

C (a—x) g (#)dy

a s

(7)




The expression (7) can be:considéred as a probability
deﬁsity fﬂnétion. This expressioﬁ can élso be inférpreted as
the mean age since birth for those individuals who have died
before census, if they had been exposed to the standard morta-
lity function and their births been distributed according to
C (a-x). A also denotes the number of years elapsed since the
.b?rth of cogort-u;ﬁ notable property of A: is that it is
independent of the parameters of mortalite.decline - ko and r.
It is only a function of the fertility pattern. This value of
é (y) and and the standard. mortality pattern.. This value of A
w?ll increase,_the greater the weights givemn to large values m?
#e This is consistent with the contention that the upward
biases in B%asgis types of estimates will be higher the earlier
the onset of childbearing age.  Similarly the A will increase
with the age of the mother. Finally, A poséesges the addit-~
ional property that it corresponds to tﬁe age of intersection
between the &onsistent mortality functidn and a multi-cohort
mortality function, {g (%)} % = o, 0. Clearly, knowledge of A
is indespenéibré;to~de:ermine the parameters OF‘Fhe mortality 0
trend and, as a consequence. to adjust the estimates obtained
on the assumption of constant mortality. The next section
concentrates on a method of estimating the indespensible value
pf A . Infact various techniques are availablé w« "but we shall

D
concentrate on only one.
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4.40., TECHNIOUE OF ES TIMATINB THE VALUE OF AD.
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4.41. USE OF THE FERTILITY FUNCTION OF ITS INDICES
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If we have our data on children arranged by single age

of their mothers, the whole distribution C (y) can be calcul-
a
ated, provided one resorts to the assumption of unchanged

fertility. I+ the maodel of mortality pattern were known even
suspected, A could be determined for each age group of
mothers. ADcohort procedure is resorted to if some relation-
ship can be adduced between & and some selected parameters of

D : ‘.
the fertility function. The conditions are that those para-

meters should be easily obtainable from information on
children ever born and that the assumption of unchanged ferti-

lity holds true. Thus Pallonl concluded that the Pxpreq51un

below would adequately relatE'A and Lhe susppcf@d fertlllty

D
function.
A = a + bl(F1/P2) + b2 (F2/F3) + b3 logel(FL/F2) .
D
+ b4 loge(F2/F3) : ‘ , S (8)

Where F1, Pégiénn F3 are the average parities of women in the”
agekgrouns 15~19, 20-24, and 25~29.‘ The~vainesvof a s bl,vb2,
b3, and'54 éré obtained from Table 4.0 1, and are selected
depending on age group. These narities presented anove.only
anproximate the'fertility pattern and performs béttérifor early

1

ages and deteriorates with older ages.




— 75_

4.5.0. OFTIMUM STRATEGIES OF PARAMETER ESTIMATION.
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Before the final estimates are arrived at, selection
of & mértality model is made, of course, if this is misidenti~
fied, this wiil lead to errors. Once this de&isioﬁ is made,
application of Brass—typé tééhnique is made resqlfing‘ih a
éeduence D¥‘prmbabilities bf dying.before predetermined ages.
Using Trussell’s regression equations estimates of dying before
agesvi,.E,.j, 5. 10, 15'and 20 we%é venerated.

raple 4. .1. |
Regression equation of the form: AD =. a+ bl(F1) + b2(F2) + bILNF(L)
+hA4LNIF (2)) For North model, for linear decline.
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Age Standard Relative

Group a - . bl o b2 : b3 . b4 Erro - ¢ ErrorXx
15-19 4.1085 - 4.6%91 . ~4,041 0.3131 0.815 0.973 0.0474
20~-24 I.372 9.511 0.435 0.215 0.322 0.999 0.0071
25-29 F.075 4.747 4.339 -0.153 0.560 0.999 0. 0035
30-34 3,441 3,139 9.1610 ~-0.811 1.498 0.989 0.11%96
3939 4,571 1.337 135,582 -1.640  2.872. 0.945 0.3411
40-44 6. 899 ~0.104 16.736 -2.439 4,379 0.889 D.6444
45-49 10.972 -Q 0873 17.767 @ —=2.439 - G.4844 0.857 0. 8004
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X All coetficient except those starred. are signigicant at

F < 0.01

¥%¥ The ratio of the standard error to the average value of A
Source: Palloni, A. Fopulation Studies Vol.35.No.l, Fage 104.

4.5.1 RECDVERING THE FARAMETERS OF THE MORTALITY DECLINE FROM
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This section deals with strategies of estimating r and
parémetérs describing the true mortality function. The strategy
used heré ig one that assumes the existehce of mortality

decline.
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I+ it is reasonably certaiﬁ that mortality has
declined and if the underlying maodel mortality pattern is known
or suspected. One way of arriving at estimates, r,and,lo,the
level of mortality at the time of census requires the estima-
tion of A and g (%) - the consistent mortality function,
for any tgo age groups of women. The consistent morﬁality
function, however, needs to be estimated with a full knowledge
of the underlying mortality pattern. = Thus, information will

be available on the level of mortality prevailing at two points

in time, A and A , corresponding to the first and second age
1 o

-

group. Since by assumption, the mortality has declined

linearly, we can generate two - equation with two unknowns.

1~ = lo{l+rA )
1 t

1 = lo(lerfd ) : ()
2 2 .

Where 1™ and 1™ respectively represent the levels of mortality
1 2

of the consistent mortality functions for the first and second

age group of women. An estimate r™ of r can easily be

obtainable.

1 2 ,
e ' (10)
1A = 1™A ' | '

21 12
A solution.§or'1“6,the estimated leQel o% mortality ét the tihe
of the census;’can be obtained by substituting r~of r in any of
the equations f?). | -

Alternatively the level at census time can be estimat-
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ed by fitting the best line passing through the. ordered pairs
(A ;1) for all the age groups.

v The advantage of using this alterpative method is that
when the level does not show a uniform pattern which can enable

one to estimate 1(0) then we resort to it by drawing the best

line connecting the majority of the levels. Another advantage

is that it uses majority of the information available, rather Than

selectively disfegarding parts of it.

It is not an easy task to say which one apply where,
rather, when the level does not confofm to:a uniform pattern
~and more so when the much needed 1(1) and 1(2) does not show
a mortality decline, all the levels are used to predict the
level at census time. However, r, can estimated by any of the

expressions in (9).
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Step 1. Using data distributed by age of the mother, the number
of births and deaths arranged by age QFPUQSF

calculation is made of g{x) values.

Step 2. The.mortality levels 1 and 1 - are estimated from
L ~-i 1 2 -
‘Coale-Demeny life table system. . ' :
Step 3. Using parities — F1, P2 and P3 the. value of AD is

obtained using equation (8), based on North pattern of
mortality.

‘ -,
.1 and A, and A , in expression (10),
12 1 2
of r is estimated.

A
Step 4. Substituting 1
A

the value of r
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Step . Substituting p in equation (?). the needed level of
martality at census/fimé - {B is oﬁtained. Hence life
tabie is generated.‘ |
OR . Hdudgipg from the)level)make a straght,best line of the

ordered pairs and estimate the mortality level at

census time.

4.70. CONCLUSION.

e Soows e ot s et ta0es mast Poves o

éppiicatioﬁ ofvthe new fechnique‘would vield estimates
of infant and childﬁood mortality. ‘It will also permit the
estimation of the muéh neéded pace m% mortality decline in the
districts that will be confldered. Théllevel of mortality as
at the tlme of census 1; a v1ta1 parameter in as at the time of
census is a vital parametcr in constructlnn of tﬁe 11+e tdble-
The e~t1mat10n of A - the mean number of year s

D
elapsed since thP birth of a cohort qhows clearly wh@n the q(V

[

values re{erw as they refer to pa t mortdllty schedules.

4.8.0: APFLICATION OF THE MODEL TO THE WHOLE COUNTRY. .
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Us 1ng the kenya populatlon census data of 1979

~

d15tr1bufpd by age group of the mothers. the blrth and chlldren
dead , calculatlon is made of the values of D(1)"¢~ the pFOPDF‘
tiong of chlldren dead in the 1th age group. The P(l)’s ~thP
average par;t;‘ by‘age group is also éalculated. These

values togeﬁher witg theluse of fablé (&]5.lffare used togéther
with equation (8) in calculating A - tﬁe number of years

D
elapsed since the birth of the cohort (see table 4.2. )




Table 4.32. Calculation of AD values.

Age Female Children Children Parity A

Group Fop. " Everborn Dead F(i) - D
15-19 8R7722 284585 33051 0.320578 1.762298
20-24 &HB6003 1272061 158674 1.854Z08 3.50829
25-29 541261 1976744 278829 3I.652108 5.987717
30-34 4124691 2223613 3687462 5.388082 9.043136
35-39. IR[ISL7 2105212 3IBBE07 6.4702468 12.61479
40-45 273702 1921808 417855 7.021534 16.69122
45-49 221965 1592275 403093 7.173540 21.315%4
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Having calculated the D(i), and using coale-Trusell

multipliers the g(x) values and the mortality level to which

they correspond are interpolated from Coale-~ Demeny model life

tables, spec1f1ca11y u51ng North pattern which is appropriate

for Kenyan mortality pattern.If.these levels shows a consistent

mortality all the level

decline, which they normally do not,

are taken and plotted the best fit is used to locate 1 and 1 .
1 2

These areg (10). This

used together with A and A
-1 2

- the rate of mortallty declxnp.

in eypression

generatev [l this was rtima'l:--

Ed Aas -U¢577 Th1s can be 1nterpreted to mean that at the tlme
Of CFHSUS the mortality was decllng at about 3 Z.Thlf then was
used in s%prwss1on

(?) to locate the mortality level at census

time and was Pstlmated as 16.0093. The survival probabilities

p () values are obtained betweeen level 16 and level 17.
Other llfe table funtions were obtalned in the normal
fashion (see chapter 2 section 2.3). U51ng these processes

the life table in the next page was generated ( eea table 4.8.2)
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0-1 0.217931
1-4 0.947118
G- 0.976374

10-14 0.986338

15-19 0.982%270

20-24 0.97716461

2E-29 0.9735085

I0-34 0Q.972578

E5-39  0.96B734

40~44 . 62566

45-49  0.9554468

20-54 0.9404683

H5-59  0.921751

LHO-44 Q. 8854643

LEG5-69  0.829770.C

70-74 Q.743710
754 0

4.9.0 @

aladt
0,082048
0.052881
0.023625
0.0136461
0.017029
0.022838
0.02491 4
0,027424
0.031265
Q. 037433
0.044531
0059314
0.078248
0 114336
L7022
u 256289
1
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1(x%)
100000
21795.14
86940.84
84886.8%
83727.19
82301.34
BO421. 68
78418.04
76267 .46
73882.9
71117.2
&7950.23
£3919.82
58918.18
52181. 646
43298.82
I2201.77

Nl

8204.86
4854.3
2053.99
1159.64
1425.83
1879.468
2003.64
2150.58
2384.56
2769.7
3166.97
4Q030.41
S001.64
b736.52
8a82.84
11097.05
BR201.77

nly
4502.74
JIG4T26.3
429569.2
421535. 1
415071.3
406807.4
IP7099.3
I8LT71E.T7

F7537S.9

F62500.2
I4766B.9
329675.1

JO7095
277749. 6
2EB8701.2
188751.4
143161.7

RESULTS AND DISCUSSIONS.
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The model we héve outlined

Tu
5478304.
S383801.
5029475,
4599905,
4178370.
I76L3299.
J3546491.
2959392,
2572678,
2197302,
1834802,
1487134.
11574358.
BE50363.9
572614, 3
IR TGN BC R |

1451461.7 4

—ras et v Goas se oh 006 Aoiae SoMn AN SINNR S S s S ey e sarte o

(X3
’x

34.78304
98.465018
97 . 849359
S94.18847
49.90458
45.72584
41.,.73619
37.73867
I3.73I2B/2
29.74034
23.79970
21.88563
18.10798
14, 432964
10.97347
7.711830
. 8307879

anables us to estimate with

éonsistency the year to which the infant and childhood risks

refer.

in conJunctxon with the census year. C

they refer to.
of the birth cohort

were born A years precceding the census.

Table 4.

D

4.1,

gives the q(x)

values

Thisissgenerated by simple manipulation of A
D

values

and the mean year

Each of the gi(x) can be considered as estimates
in those age groups . who on the average.

and thus if one is

insterested in locating the time in history when these births

occured. ane only needs to substract the values of A
time of census, these generates a series of years

understood to be the years that the mortality ri

D

from the
.which are

sks refer to.
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Table 4.4, ' iThe probabilities of dying in those indicated ages,
and the mean years to which those probabilities refer. :
index g A Mean year to which

p - D the cohort was born

(an TS 0 A SRS UTE ) GTIE o TS 000 B Sk i i oAy o st e s Geme o S Perg vt S Farie SR 4D s SiRe T (Re4e S0 Seere SPORS e SR At Sa/m S4ECS SR SHmme SLINE SHLMS Moerd SAOOR S0oeh Srmns Renr? Sntee Sasi $0ats ey o Sntas b S e Baams

-1 0.136177 1.76 1977.91
2 0.129331 3.5 1976.17
3 0.13515 5.98 1973.69
S - 162649 .04 - 1970.63
10 - 0.191397 12.61 1967.06
13 Q. 222323 16.69 1962.98
20 0.234524 21.31 1938.36
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Altefnatively, as we have pointed:out earlier, the A
values can be construed to show the mean age since birth for ’
those 1nd1v1dua15 who have died be$ore census. This means that
; /
for the whole country those birth cohorts born of women in the
age group'(15—19),/oﬁ averaée;died by\ége 1.76, and those born
of women in age'gréup (20-24) died at‘ége 3.9,

Using the fore901ng procedure. the infant mortality
rate fmr the uholp country WAas estlmated at 8” deathq per
1000 live b1rths. Tha'llfe expectancy at birth was estimated
at 59 (see first éntry'in table 4..&57). | |

4.10.0: RESULTS AND DISCUSSIONS FOR DOTHER REGIDNS.

B e L L LU

L e L

In table (4,:135:.!), we present the g(x) estimates and

their associated parameter-A . The sequences of g(x) are
: D : ,
uniquely defined as portrayed in the table. this is true for

~a11 birth cohorts of what ever age group and also for all
reglons. The B sequences characterlses the mortality conditions

'exper1enced by the bir-th cuharts barn Q vears earlier. The
D
valqe of A , which depends Dnly on the variable ¥, increases

strictly monotonically. Thisg parameter although is independent
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- Table. 4.
past,
cegions Q1)
venya  0.136177
(1.74)
Nairobi 0.087397
(1.58)

central— 0.068991
province. (1.47)

Nyandarua 0.06871
o {i.44)

Kiambu 0.076498
(1.58)

Murang’a 0.07998
‘ (1.55)

Kirinyaga0.074299
(1.54)

Nyeri 0.031319
(1.47).

Western 0.141162
Province (1.4&8)

Bungoma 0.1343
(1.77)

Kakamepa 0.130718
(1.68)

Busia 0.19705
(1.67)

Nyanza 0.143139
Frovince (1.&8)

Kigii 0.143179
(1.68)

Kisumu 0. 163024
_ (1.82)

Siaya 0.201635
(1.77)

ﬁouth 0.228126
R T

e 050

L Kiljifg e

0.22854 14
. A1.6)

Kwale 0.159618
(1.82)

O.191g72

(1.78).

0.123849
{1.68)

0. 131515
{(1.68)

0.218302

(1.82)

0. 12933
(3.5)

0.088478

(3.2) -

0.064686
(3.06)
0.0646838
’ IF.2)
0.069187

(3.2
0.066964
(Z.15)
0.079861

3.13)
Q. 047555
(3.04)
0.145059
(3.39)
0.140712
(3.63)
0. 143283
(3.39)
0.200513
(3.43)
0. 163007
(3.39).

0. 163007

(3.39)
0. 182999
(3.79)
0.214713
T 63)
0. 223945
(3.84)
0.114368
(3.39)
0.218345
(3.75)
0.17597
3.78)

0. 202819

(3.7)
0.114368
(3.39)
0. 112035
(3.24)
0.182133
(3.78).
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The values of g{x) and the time in years in the
precceding the census in which they refer (bracketed).

-

(18.04)

q(E) qes) q(10) q(is) q(20) .
0. 13515 0.162649 0.191397 0.222323 0.254524
(5.98) (9.04) (12.61)  (16.69)  (21.31)

0.087994 0.099685 0.123975 0.153755 0.169395
(5.56) (8.55) (12.08) - (14.15)  (20.77)
0.072646 0.092706 0.116879 0.145846 0.176508
(5.43) (8.47) (12.09) . (16.22)  (20.89)
0.068676 0.082686 0,10231  0.1343 - 0.16231
(5.52) (8.67) (12.34)  (16.7).  (21.0)
0.070702 0.086485 0.109033 0.13195 0. 159953
(5.56) . (8.55) (12.08)  (16.15)  (20.77)
0.076842 0.098969 0.129322 0.160695 0. 190705
(5.52) ©  (8.52) (12.07)  (16.16)  (20.79)
0.101313 0. 130487 0.159801 0.196222 0.23I2708
CA5.47) 0 (8.47) (11.98) . (16.05)  (20.47)
0. 052857 0.067517 0.072417 0.089562 0.090193
(5. 42) (8.43) (2.12)  (16.31)  (20.79)
0. 160153 0.190695 0.227022 0.257331 0.292895
C(S5.87) 0 AB.9) (12.5). . (1b.6) (21.73)
0. 150233 0. 170455 0.200454 .0.231214  0.26272

C(6.28) - (9.52) U3.2) 0 (17.5) 22.2)

0.156784 0.182084 0.219601 0.24465 0.281806
(5.87) 8.9 (12.5) (16.6) (21.3)

0.213996 0.263643 0.306974 0.3J46537  0.37998

(6.38) - (9.72) - (UZ.4) . (17.4) (21.9)
0.18669 0.229714 0.267229 0.301621 0.33769
(5. 85) (8.95) U2.53)  (16.47) (21.3D)
0.18669 0.229714 0.267229 0.301621 . 0.3I3769
(5. 85) (8.95) .~ (12.53)  (16.67) (21.32)

0.209221 0.253516 0.29869 0.338364 0.374732
(6. 55) (9.89) (13.74) . (18.04) (22.7)
0.22853 0.274375 0.320434  0.34725 0.3I82103
(6.28)  (9.52) (13.2 (17.5) (2.2

0.238143 0.276387 0.311741 0.343903  0.3I7526
(b.39) (9.44)  (13.00)  (17.03)  (21.63)

0.143199 0.14522 0.174778 0.1953%97 0.207345

(5.87) (8.95) (12.56)  (14.47)  (21.32)
0.21664 0.256321 0.283943 0.313221 0.326138
(&.34) (9.72) -~ (13.56) (18.1) - (22.34)

0. 192556 0.222855 0.253694 0.285434 0.299095
(4. 55) (9.89)  (13.74)  (18.04) (22.47)
0. 177458 0.206899 0.238471 0.253661 0.256267
(6. &) (9.8) (13.76) (18.4) (22.7)
0.143199  0.14522 0.174778 0.195397 0.207345
(5.89) (8.85) 2. 5) (16.47) (21.32)
0. 122440 0.147583 0.180331 0.221875 0.26042
(6.048) (10.04) . (14.95)  (17.3)  (21.9)
0. 169577 0.203552 0.229819 0,252614 0.282392
(6.55) (9.89) (13.7) (22.77)
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Eastern
province
Embul
Meru
Isiolo
Kitui
Machakos

Marsabit

0.095939
(1.68)
0.078067
(1.67)
0.079253
(1.4%9)
0.12384%9
(1.68)
0.148919
(1.52)
0.097688
(1.4%9)
0.119383
(1.48)

N.Eastern 0.13308

Barissa
Mandera
Wajir
R.Valley
Nalku-u
Kajiado
Uasin-—
Gishuy
Trang-—
Nzoia
Samburu
Laikipia
Kericho
Nal"()k
Nangd
Turkang

Wegt ..

——
- —
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(1.82)
0. 129906
(1.43)
0. 142005
(1.49)
0.128068
(1.44)
0.093012
(2.3)
0. 100682
(1.75)
0.073397
(2.3)
0.087328
(1.7)
0.106793
(1.7)
0.07801
{(1.469)
0.079431
(1.71)
L021101
{(1.85)
0. 093454
(2.10)
0.110978
(1.74&)
0.141574
{(1.69)
0.208B063
(1.79)
0.18514
(1.57)

0.13179.

0.0935197
(3.39)
0.081392
(3.49)
0.074654
(3.12)
0.1143468
(3.39)
0.141212
(3.43)
0.0%58
(3.12)
0.129368
(F.27)
0.131028
(3.87)
0.128012
(3.048)
0.142365
(3.07)
0.1246918
(3.00)
0.110139
(4.14)

0.097925

(3.5
0.0%20071
(4.14)
0. 092366
(3.3)
0.115347
(3.54)
0. 076636
(3.42)
0.077563
{3.47)

0.093068

(3. 65)
0.100116
(4.02)
0.112188
(3.63)
0.133649
{(5.48)
0.192135
(3.464)
0.171935
{3.44)
0.125588

(3.2)

0.107105
(5.87)
0.094992
(5.67)
0.090675
(5.55)
0.143199
(5.87)
0.152605
(5.38)°
0.103174
(5.53)
0.12929
(5.95)
0.131346
(6.01)
0. 130202
(5.41)

0. 135735

(3.42)

0.131482°

(5.39)
0.112889
(&£.51)
0.106512
(35.99)

0. 0B3BI4

(6.5)

0.1016

(&.09)
Q. 123357
(6.18)
0.08B6046
(5.91)
0.086444
(5.98)
0.101864
(6.17)
0.108557
(H.59)
0.117023
(6.3)

0.1404649.

(6.05)
0.208116
(6. 26)
0.168209
(3.96)
0.132699
(3.86)

0.139214
(8.95)
0.1237
(8.85)
0.12026
(8.64)
0.143522
(8.87)
0.185797
(2.87)
0. 13066
(8.64)

0.143274

(9.34)

0.163288.

(2.72)
0. 164902
(8.435)
0. 163293
(5.42)
0. 164068
(8.37)
0. 136081
(9.286)
0.126918
(2.08)

0.0946
(2.29)
0. 123099
(9.29)
0.144144
(9.44)
0.099417
(?.01)
0.100325
(2.09)
0.11995
(9.23)
0.131101
(9.64)
0.141189
{(9.57)

0.177823

(9.23)
0.241093
(2.45)
0.197718
(8.43)
0.153498
(9.19)

0. 1663533
(12.9)
0.153569
(12.79)
0.145449
(12.3)
0.174778
(12.56)
0.218076
(13.42)
0.1460076
(12.3
0. 169713
(13.2)
Q.177013
(13.92)
0.176897
(12.7)
0.169593
(B8.44)
- 0.18474
(11.9)
0.161192
(12.4)
0.151411
(12.65)
00116352
(12.45)
0. 155367
(13.00)

0. 174346

(13.23)
0.112716
(12.8)
0.128345
(12.72)
0.13866
(12.8)
0.134745
(13.14)

0.163581

(135.39)
0.199081
(12.94)
0.279566
(13.15)
0.218365
(12.22)
0.18B38%4
(13.10)

0.192004
(16.4)
0.1824681
(16.7)
0.169419
(16.3)

0.193397

{(14.467)
0.231045
(17.4)
0.1814B3
(14.4)
0.183211
(17.7)
0. 205768
(17.2)
0.213473
(18. 1)
0.196921
(12.05)
0.207462
(16.11)
0.184425
(16.2)
0.178932
(16.74)

0. 137423

(16.17)
Q.173227
(17.22)
0.20171
(17.48)
-0.13193
(16.74)

0. 146928 .

(14.86)
0.1460211
(16.87)

0.1468019.

(17.14)

0.19712%

(17.61)
0.214822
(17.14)
0.310193
(17.33)
0.24926
(18.23)
0.19744%9
(17.47)
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0.212445
(21.3)
0.205577.
(21.42)
0.192841
(21.2)
0.207345
(21.32)
LR277111
(22.8)
0. 202234
(21.8)
0.197826
(22.5)
0.208424
22.4)
0.207913
(20.6)
0.212828
(20.8)
0.208195
(20.78)
0. 20586
(20.8)
0. 206986
AZ21.37)
0. 140792
(20.61)
0.19367
(21.91)
0. 198549

(22.2)
0. 143806
(21.42)
0. 185357
(21.51)
0. 175139

(21.48)

(0. 186693

(21.72)
0.216133
(22.30)
0. 226581
(21.82)
0.336963
(22.0
0.268736
(21.9)
0. 142644

(22.28)




of mortality decline and its proportionality of decline which

is an essential parameter for gstimation_of the mortality decl-
ine .These mortality risks as portrayed by q(x) refer to morbid-
ity structures which operated in the past., A years precceding
census, hence are only represeﬁtational of thgse past mortality
stfuctures. Thus when we talk of g(2) for Busia as 0.20053,
'étrictly speaking, this mortali£y Strucﬁure was on the average
cexperienced about 3.63 years precceding the census. All other
values should be understood in that sense.
We have aslo construed A to imply the mean age since

Eirth for those individuals who hgve died before census. The
table gives variation in this paraméter, some values are higher
' thle others are relatively lower. wheh the first age group is
ednsidered, Narok , kKajiado ;‘and Rift Valley province shows
‘highér values. Other districts with high vélues‘gre: Biaya
(1.77) SoutHFNyanza (1.98); Kwale (1.82). e.t.é;

| In this respect, when the first agé group is consider-
ed, the oldest child ﬁay bé about 4 yéars whilé the youngest
may be some few mmnthé. If déaths were to be distributed
caccording to a particular mortality shedule on eéch Dfrthe
rregions considered, the value of A would be the“same, bﬁt‘fhis
being not thg case, the deaths arelthus distributed uqiduély
- dependingion different schedules.Thus Value of A shmws'tg which
- gide, the deaths are concentrated. Those area WiEh low values
. inﬁicates that deaths are concentrated in early ;ears of their
‘Jlives. It can then be deducéd that those may on é larger exrtent

" be attributed to endogenous factors as opposed to exogenous

variables.
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Estimates of mortality levels at the time. of

census and the rate of mortality decline at the time of census.
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Table

Regions IMR
Kenya 82
Nairobi 595
Central X 45
Nyandarua 46
i ambu 44
Murang’®a 43
Kirinyaga 51
Nyeri 34
Western X o8
Bungoma 0
Kakamega &
Busia 122
Nyanza X 104
Kisii 58
Kisumu 122
Siaya 142
S.Nvanza 138
Coast % 93
Filifi 143
Kwale 129
Lamu 129
Mombasa g4
T.Taveta 74
TanaRiver 120
Eastern X 96
Embut Sé
Mer 49
Isiolo a3
Fitui 4
Machakos 34
Marsabit H4
N.Easternt 71
Garissa 85
Mandera - 3 .
Wajir B3
R.Valleyx - 71
Nakuru 93
Laikipia- 3
Kericho 61
Kajiado - &0
Uasin &4
TuNzoia T3
Samburu 45
MNaraolk &1
Nandi 82
Turkana 103
W.FPokot 142
Raringo 118
Elgeyo 94

STt

——

e (5)

4q1 e(d) lo™
52 55. 1 58. 65 16.14
30 61,3 63.5 18.7
21 &63.8 65.8 19.9
22 &3.5 65.5 19.7
20 64.2 bb. 1 19.9
20 &4 .4 bb. D 20.0
24 61.7 64.0 18.9
14 bb. 2 &7.6 20.9
69 51.2 55.7 14.4
&0 53.0 57.3 15.3
b6 51.6 S56.0 14.6
94 446.2 57.5 12.3
75 50,0 54,8 13.8
56 59,7 &2 17.7
95 46,86 52,1 12.4
114 42.4 . 48.4 10.8
111 43,1 49,0 11.1
b4 52.2 S56.5 14.8
118 43.5 49.4 10.7
102 45. 4 51.3 11.8
103 45,5 51.2 11.8
54 54.0 58.0 15. 6
473 56,3 59.7 16.6
9 46.9 52,3 12.5
26 59.9 62.5 18.3
25 &0, 1 &2, 6 18.3
24 b2.4 4.6 19.2
23 L 40.b 63,0 18.5
63 50. 4 54,6 14.6
24 &0, 3 62,0 18.3
37 58.8 61.4 17.8
4.4 Sb.7 602 17.0
56 54,1 58. 1 15.7
b6 51.8 54 . 5 14.7
54 54 . 4 58.3 15.8
e 57.3 X 17.1
23 61.6 b4.1 18.9
29 . 6301 64,9 19.9
5 59,5 b2. 4 18.0
26 &0, 0 &2.8 - 18.2
=7 59,0 62.1 17.7
45 Sb.7 &0, 2 16.9
=1 63.5 65.9 19.8
=4 59.6 b62.5 18.1
59 54,7 58,6 15.9
74 52.3 57.3 14.0
114 42.7 48.7 10.8
o2 47.1 52.3 12.7
65 52 S&. 4 14.8

Indicates provinces.

I,- D E
-0.035
-0, Q42
-0.032
-0,019
-0, 031
-0, Q33
-0. 033

=0, 020
-Q. 021
-0, 024
-0, 028
-, Q39
0. 041

- Q27
-0,012
-Q. Q45
-0.048
-, Q20
-0, Q47
-0, 025
-, Q20
-0. 015
-0, 023
-0. 024
-0.019

=0, 025
-0.011
-0, Q32
-0, 030
-0.017
~-0, 049
-0, 054
-0, 035
-0. 034
-0, 037
—-0. 009
-0, 028
-0. 038
-0, 030
-0. 029
-0, 025
-0, 035
-0.026
-0, 028
-0.022
~-0. 0014
-0.019
-Q. 035
-0, 038
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We present in table 4.4%. ., the estimates of infant

and childhood mortality together with their associated life
e;pectanc1p Also iﬁcluded in the table are, the rate of
mortality decliné and thev level of mortality at census time.
The rate of mortality decline are iﬁ the aforesaid
téble, tﬁeir magnitude vary Eonsiderably rénging from as low
aérﬁ OUQQh in R1¥t valley province to as high as 0.05488 in -
North Easfern pr0v1nce. These values depends very much 0n4the
estlmated levels 1™ and 1: » The errors arising‘from the
emtlmated mmrta11t$ declln; are believed to result ffom

cummulatlon of errors from the assumptlon of linear decline

as well +rom errors ¥rom the estlmated levals 1~ and 1, The
1 -

A

cloqer the two levels the qmaller in maghltude 1q the error.Con-
verﬁelwl{ thaey are far apart,then rates are hlgher comparativel
Appli;;;;;;—;;—;;;;*;;;hnique (Palloni®s) yielded
estimates for iﬁfént and childhbdd for evpral d:strlcts and
provinces. It dld also permlt the est1mat10n Df pace of
murtality decline in variuos regions. These estimateSare
cdnsisﬁent witﬁ other estimatestaiready célculated in chapterd.
'Several d1‘r1cts had llfe =3 pectanc1er well over &0 yearsa all
disricts in central prov1nce and some in Eastern Prov1nce
Ehbu, Meru, Isiolo and Machakos waere in thig categmry- Dtheré
were Na&uru, Laikipia, Samburu, and hajiado in let valley.
* For these regions studied 1t is poss1ble to study the
absoiute as well as the percentadé‘érroré resﬁiting from using

the static assumption instead of declining assumptioh.
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o.1.0 INTRODUCTION.

;;;;—;;;;_;;; been devoted to an anyalysis of altern-—
ative technties of estimatiné infant and childhood mortality
when mortality conditions are changing. Specifically we coﬁcé—
nt?ated on the cohtention that ﬁortality conditions'are known
br are uspected to have been decllnlng in the recent paat. i;
Wthh case 1t was Further assumed that the mortallty declined
llﬁearly over different cohorts.

Thls being the major obJectlve of ouwr study, fhree
d;fferent techn1ques 51mu1ated for est1mat10n 0% 1nfaﬁt and
chlldhood mortallty were studled. They were, Hypothetlcal
cohort— Additive synthetic, “}raly —Norrls" procedure and
Péiloni’s technique. ' |
| The synthetic techn1que~ anllnd1rect method used in
demographlc estimation when trends in fert111ty and mortality
are suspected was essentially designed to minimize the effect
these trends. Hence, was used in this study to eliminate those
trends in the intercensal pesriod.

KEaly—Norris" procedure uses regression coefficents
obtained from data simulated for declining conditions of mort-
ality. These were used in adjusting g(x) values obtained under
static assumption of mortality, thus generating new estimates
of q{x) which were then used in mortality estimation.

Falloni®s technique depends majorly on violation of

constant assumption of mortality. Hence the technique is suited
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for a linear decline of mortality over cohorts. This provides

rate of decline at census time and thus is used in locating

the level of mortality as at census time.

J.1.1. SUMMARY OF HYFOTHETICAL COHORT: ADDITIVE SYNTHETIC.

.
oot e 1ares Sy St amee A At S it e e fmbem AR SHAA8 $4440 et P TS Some FUBS U 000 G400 S BAUE Sored Tmesg SO0 Subay At T S 44D St AV Shemd e Po40d TS P VS el WA M SAiM4 SR S80da Mmte Se0rt

This technigque was developed and applied to martality
studies by Zlotnik aﬁd Hiil (1981) (Chapter 2). The technique
made p0551b1e use of twocggnuﬁ%cseparated by 10 years apart in
studylng mortality situation in the country under changing
&onditions of mortality. The availability of second census
néae 1L pnqslble to trace the survivors of the first census.
The two data sets were chained tagether to simulate the effect
of intercensal'vital rates‘on a hypthetical cohort of respon-
den£QVE‘pode 1nde¥1nately tm guch vital rates, and a standard
ﬁrocedure of analysis was then applled ro the cons trgcted third

ata set to estimate intercensal rates.

5.1.2. APFRAISAL OF HYFOTHETICAL COHORT ADDITIVE SYNTHETIVE.
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In using this method, the assumptions that age mig-—
reporting, migration, and differential mortality in the age
group were of minimal significance was inevitable. Ifia
significant number of respondents mis-reported their ages as
well as those of their offsprings, then the chaining process
will result in inaccurate rates, as that does not reflect the
correct birth cohort. This will also be the case.in places
where migration has occured, the chaﬁge in mortality values
should only be an indication of the impact of mortality on the

population under study. Migration as we know it has been going
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on since independent, major affected areas are South-Nyanza, -
Trans—-Nzoia, Elgeyo Marakwet and Rift-Valley. This makes the
results obtained by using this method to treated with a lot of
caution.

The intercensal method of estimation described and
used in this work assumes constant fertility, that is why for
the third data set., the parities for the 1st and second agéé
groups were assumed to be equal to those of second census.
Indeed 'in Kenya fertility levels have been risen between 1949
and 197%2. In such a circumstance the infant and childhood
mortality will be underestimated, since that parities will be
higher than those used leading to values that indicates that a
small proportion of children died in the intercensal period.
These parities ratios used as 1ndependnnt variables in estim-
ating the mu1£ipliers, méy not ref;ect adequately the true
éxberience of thé population. | |

The data éet refterring to a hypothéti;al cohort is
&Dnstruated by cumul ating the successivé differénces beﬁween
the observed data in the two CENSUS. fhis maPec thE‘procedure
very sen51t1ve to change in the type and magnltude of errors |
pregent in the mbserved data set. If there exists any error
in equal magn:tude in both th data sets. then tHe same |

magnltudp will occur in synthet1c data sety ex ggerat1on arrovr

in synthetlc data sef w111 oceur lf there is varlatlon in the

error. This is what makes the assumptlon of comparatlye
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guality of data a necessary condition. However, this sensit-
ivity should not be regardly entirely as a vice, since their
sensitivity to errors makes the technique well equiped in
detecting it.‘

It may be concluded that, the hypofhetical cahort
approach seems to have work well in estimating the rates in the
paeriod 194% - 1979, the levels were higher far the hypmthétical
meaning lower mortality than those of 1969. It should be noted
that in cases where an underlying mortality trend is not the
only factor distorting the results, the approach may vield
worse result due to the violation of those assumption already
mentioned.

L
9.1.3.  BUMMARY AND AFFRAISAL OF "ERALY-NORRIS" MODEL.
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In this technigque (Chapter 3) wé énalysed the errors
contr1buted to the estlmaies when thp stat1C11L condltlonr of
morta11ty haq bean violated. The Brass method of e5t1mat1ng
childhaod mortality, we noted earlier,‘has its gpal in estim-—
ating mortality vaiueé assotciated witHbthe life table prevai-
1ing at tgé tiﬁe'of census. The'value of g(x) refer‘to cohort
mortallty - the probab111ty of dylng before age ¥, for a person
born ¥ oyears before the census | As result the D(i) refers to
average df\past cohort mortality eﬁperience. vClearly if mort-
ality has beeg constant, therm all cohorts will have euper-—

ienced the same current mortality. If however, mortality has

been declining, the D(i) values would refer to averages of
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chéngihg cohort conditons. Thus making tﬁé resulting eétihw“"
ates also averages of past mortality experience and are thus
upwardly biaseg if interpreted as estimates of mortality at the
time of the survey.

Thus the correction technique used, required the
knowledge of mortality decline measured by d g(x)/dt or d e(0)/
dt, we opted for the latter. The knowledoge of fertility
schedule as measured by F(2)/F(3) was also a necessary ingred-—
ient in. the technique. ' In cases where mortality was suspected
to be declining, the appropriate regression equation was fitted
to adjust for the decling conditions of martality. |

Clearly the biggest drawback of this correction
technique is the requirement that mortality has declined and
thus this rate be calculated.  The efficiency of this technique
depends on this rate. The rate depends on data collected two -
points in history. In our case we used 1949 and 1979 to:
generate this rate. Thus errors emanating from those two
estimates will obviously affect the end results.

Nonetheless,. the estimates were quite different as
compared with those obtained under constant assumption of
mortality. Indeed they showed higher values for life expect—
ancies and low values for infant and childhood mortality rates

for all regions.
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S.1.4. FALLONI'S TECHNIQUE: SUMMARY, AFPRAISAL AND CONCLUSION
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The last chapter wasldeveted for enalysisiof Falloni’s
technique suited faor a linear deeline in ﬁortalify. We did
study the cases,lin which it was assumed that the mortality ﬁad
declined lineariyﬁover the cohorts and that‘the cohorts mortf
ality was uﬁiquely defined. It has shown that with this
condition and dthe seecified conditons of fertility hisfor& and
the standard‘mdrtality - independent of the rate df mortality
decline, the valde of AD‘~ which Qas_equalrto the‘number dF
years preceedlng the census to which the level dflmortallty
estimated under assumption Df_:on Lancy cerresponds. Although
a variety of waye existed id eetimatlng AD. we choose only the
fertility history as predlcted by parlty ratios of FLY, PO
and P{3) ¥1tted in a regrees1on equatlon.

The ba ic assumption in development of thle technlque
was the llnearlty of mdrtallty decline. Nhatever the ¥unct—
ional form of the hypothetical decline, the derivetiod of the
procedure required the proportionality for approximatinq
mortality functlon to be fitted in the usual appro imation

gix) = k qs(x). The calculatldn of r - the rate D{ mdrtallty
decline at the tlme of 1nqu1ry was eesentlal in estlmatlng the
level of mortallty at census tlme. Thlb then enabled the
constructien of life table in the usual manner.

Although the appllcat1on may prove adequate %dr
measurement purposesn there are numerous types of errors that

beset it.
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(a) The most serious error is bound to result fr-om
wrong‘assumbtion of decling mortality. Given fype bf
data ndrmaily we have in developing countriés, this |
makes'ﬁhe estimafes of mortality levelsiibit inaccur-
ate. Fluctuatioﬁ iﬁ mortality makes tﬁe iinear
decline assumption rather inaccuwrate.

(b) The method is based on reports by women whb
generally tendﬁto underestimate the proportion va
children who have since died. This is normally larger
for older women resulting higherllevels hence lower
mortality Contrary to ouf é;peﬁtéfion.

()} If levels of infant and childhood mortality were
not associated with mothers, the existence of a trend
would normally represent geniune change in mortality
over time. This being nof the case as infant mort-
ality is strongly influenced by other factors. The
present technique is inadequate in distangling the
relationship.

(d) The estimated trends are in most cases very
sgnsitive to reporting erraors. Even when the fit is
appropriately fitted, there’is still scope for an
erroneous inferences. A better way would probably Be
a comparison of estimates associated with one age
group of mothers at two points in time.

(@) In the whole of this study, we have used North

Y




e

pattern of mortality as our model. Thig I believe is
a major difficulty, since the selection pf thi% under —
lying mortality pattern models implies the availabili-
ty of information of good quality data, which in most
developing countries are lacking.
Nonetheless on average, districts in cepntral province,
Rift-Valley, and Eastern province seems to have pyenefited from
a substantial reduction in mortality. Districts {p Nyanza

province as well as coast province seems to have experienced

a less drastic change in mortality reduction.
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S5.2.0 COMPARISON OF INFANT MORTALITY RATES.
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Table 3. . 1:Comparison of infant mortality rates for all technigues used
regions UnadjustedSynthetic “"K-N" Falloni Dif+ 1 ¥ Diff 2 XxDi¢¢ IkKy
Kenya 97 2?8 89 g2 2 9 15
Nairobi &7 &9 64 Ly 9 3 19
central 1) &0 51 45 b 5 11
Nyandarua 56 57 5é 46 10 0 10
Kiambu G4 62 51 44 7 R 12
Murang® a 59 56 47 43 4 12 16
Kirinyaga 73 78 58 51 7 15 an
Nyeri 4% 47 I3 36 -3 10 5
Western 115 119 103 78 5 12 17
Bungoma 103 105 96 90 b 7 13
Kakamega 120 109 102 Q6 & 18 2
Busia 135 150 133 122 11 2 3
Nyanza 131 33 107 104 3 24 27
Kisii 80 3 b6 59 7 14 2y
Kisumu 144 164 124 122 2 20 el
Siaya 162 158 140 142 -2 22 50
5.Nyanza 166 144 145 138 7 . 21 et
Coast 23 100 72 23 -21 21 0
Kilifi 153 119 149 143 b 4. 10
Kwal e 134 138 128 129 -1 b 5
Lamu . 133 138 150 - 129 21 -17 4
Mombasa 3 92 89 84 S 4 9
T.Taveta - a9 99 bb 74 -8 23 15
TanaRi ver 127 128 126 120 6 T S
Eastern .80 - 84 b1 56 5 19 o
Embu 71 70 53 56 -3 18 15
Meru &8 b5 50 49 1 18 19
é?lD}o A 3 b4 53 11 29 40
ﬁ;tul 111 S 16 105 Q4 11 & 17
Maﬁ‘:akgg 78 76 &3 54 ? 15 =
esabit . 95 78 59 &4 -5 36 =1
G;réstern 103 103 81 71 10 22 e
"an;SSa . o8 , 6 86 85 = 10 13
Najiera 102 102 98 5 3 4 7
R, Va;.. : Q7. _ 4 92 g3 ? 3 14
akoley 8z 84 75 - 71 4 7 11
La{p-u. , 78 65 59 - 53 ) 19 25
Ker; .Pia 64 3 51 3 8 1% 21
Kay, SO 75 75 70 61 9 5 14
adg &3 &S 61 &0 1 4 5
75 75 70 - b4 ) k= 11
0 . 87 78 3 3 12 17
&3 R Xe: 53 45 8 10 18
80 79 3 61 12 7 19
87 87 74 . 82 ~8 13 5
104 105 101 103 -2 3 1
181 156 141 142 -1 10 9
122 136 128 118 : 10 -b 4
95 .96 107 94 13 -12 1

For explanatianﬁ of Diff 1 ,Diff 2, and Diff 3 see next page.
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¥ The difference between Kraly- Norris IMR and Fallaoni’s IMR

¥X The difference between Unadjusted and Kraly-Norris®s IMR

¥¥¥X The difference between Unadjusted IMR and Fallon®s IMR

In table S5...1 we present estimates obtained by usé.of
different techniques suited for changing coﬁditions of morta-
lity. fhege estimates are intended to refer to same ﬁeriod‘of
time except Additive Synthetic, which refers to intércensal
period (1969-1979) . Thué, we shall only compare the gnadjusted
estimétes for 1979 to those of Kraly—Norris, and to'those éfi
Falloni. This will enable us to analyse by’How far these
estimates differ under di+¥erent‘assumptions. Compafison again
is made of betwéen Hraly‘~Norri§.hEoceduré and Palldni’s to
visualiie which one pEfforms beéfef under declining conditiQn$
of mortality.: | | i |

Infantimortality eétimatéé obtaiﬁed by the use of
Hraly;Norris pfbcedure are higﬁér than thdse of the unadjusted

procedure except for Nyandarua district where their is no

-difference. Baringo and lLamu shows lower IMR for unadjusted

than”%or KraleNorris.procedure. In those districts where FKraly
~Norris proceaﬁre is superior, thé majoriﬁy of these districts
shows‘dif$erences of more than 10 Qnit of the estimated parame-
terv. In practical terms ﬁhis meahé thatrlo in 10004deaths are
believéd td have occuréd by using.the consténty assumption.
Tab;e's.i.l column 7 shows this descripancy. The highest ditfer
ence is in Marsabit district (36). | '

When IMR obtained by Palloni®s procedure were compared
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.3.0 COMPARISION OF LIFE EXFECTANCIES AT BIRTH.

S 1048 Sttt moen et $00u TGS 4ane S eam Srett bt $443% et S e it GAO Sou S4R0E SURAE P i Sovmb Bass st BHen St Sreie e Bad HALG JANRY SHUEE SAMIS Bonet
) e S GAD Goamn Seem 00020 G s (4es S GETTS TS SAFIS SRR Seiwd Sn4s Bioe Seade Guvee Gmmes SEAAS BTSER BERE) BUSED S 4VH40 EBALA Grmas Sheep Faies e Furme e SHIHS PHOSS Sobem ONE WRaS oo

e st cvoem ooy matn beamn seman semve

e % G SHTTH LANS $0004 Geiem GoFIS TR S 6 Sy AR ST Seten Sean Shete e e faee e i APTY DETYD A Ph0ah SR Shemh PSR $0008 el it 4020 bt dreed e Sment

Kenya 51.82 51.3 53.4 55 1.6 1.58 3.18
Nairobi 57.13 . 57.8 59,2 6£1.3 2.1 2.07 4,17
Central 59.82 < 6O 62.5 63.8 1.3 2.68 5.98
Nyandarua 59.872 60,9 b62.5 .8 1.3 2.48 .98
Kiambu 58.75 59,7 62.5 b4, 2 1.7 .75 5. 45
Murang®a 58.33 61,1 3.3 &4.4 1.1 4.97 6,07
Kirinyaga Sb.14 S56.5 60.7 61,7 1 4.56 S.596
Nyeri b4.15 64.3 Y4 bh. 2 -0, 8 2.85 2,05
Western 44.8 44.9 S0.3 S91.2 0.9 3.5 4.4
Bungoma 49,14 49.8 51.6 L83 1.4 2. 46 F.864
lakamega 47 .96 48.9 S50.2 S1.6 1.4 2.2 3. 64
Busia 41,09 41,4 44,3 46.2 1.9 3.21 5.11
Nyanza 44,728 41.8 49,4 50,03 0.63 5.172 5.75
Kisii 54,95 45.7 58.4 59.7 1.3 L 3.45 4.75
Kisumu 41.46 40. 4 46,73 46.6 0.3 4,84 5.14
Siaya 40,28, 40.1 42,7 42.4. . =0.3 2.42 2,172
S.Nyanza 39.48 39,1 42,2 43,12 0.92 R.72 3. bl
Coast 50.7 50,9 . S6.7 52,2 -4, 5 & 1.5
Kilifi 41.37 47.1 42,7 43,5 0.8 1.33 2.13
Kwale 4%.14 43.5 - 45,7 45,6 -0, 1 2.56 2.46
Lamu 3.51 44,2 42 45.5 3.5 -1.51 1.99
Mombasa 51.43% 52, 53 54 1 1.57 2.57
T.Taveta 51.09 51.4 57.94 5&. 5 -1.64 b.85 5. 21
TanaRiver 43.36 45,4 44 44.9 . 0.9 2.64 .54
Eastern 54,34 54, 4 59.03 59,9 0.87 . 4,67 5. 54
Embu 5&4.9 57.2 L0 5 &0.1 -0.4 3.6 3.2
Merw 58. 33 58.7 62 62,4 0.4 3.467 4.07
Isiolo 50.09 52,4 58. 4 50, 4 2.2 8.31 10.51
Kitui 47.1 47.4 51.9 50.4 -1.5 4.8 3.3
Machakos - 54.86 She? 59.2 60.8 1.6 4,34 5. 94
Marsabit 51.51 55.8 60.3 58.8 -1.5 8.79 7.29
N.Eastern 49.5 49,7 54 Sé.7 2. 4,5 7.2
Garissa 49,95 51.8 55,3 54,1 0.8 3.35 4,15
Mandera . 48.57 52, 51.15 51.8 0.65 . 2.58 F.23
Wajiir 51.37 50.4 52.6 54, 4 1.8 23 .03
R.Valley . S54.14 54,4 56.1 57.3 1.2 1.96 3. 16
Nakuru 55. 59 58.8 59.7 bl.6 1.9 4,11 &.01
Laikipia 58,3 59.3 &2 63.1 1.1 3.7 4.8
Kericho 56.92 Sb. 4 57.61 59.5 1.89 0.69 2.58
Kajiado C57.17 58.8 59.4 &0 0.4 2.43 2.83
Uasin | 54.468 S5& . 2 57.3 59 1.7 0.62 2,32
T.Nzoia 53,68 53.8 55.5 . S5b6.7 1.2 1.82 3.02
Samburu 58.4 5. b 61.8 63.5 1.7 3.4 5.1
Nar ol 56,89 55. 4 56.9 - 59,4 2. 0.01 - 2.71
Nandj 54,035 53.5 56.5 54.7 ~1.8 2.47 0. b7
Turkana 49,462 53.3 51.58 52.3 0.72 1.964 2.68
W.Fokot 42,26 40.4 42,75 42.7 -0 05 0.49 0.44

aringo - 45,1 43.8 45,1 47.2 2. O 2.1

lgeyo 50.55 51.8 49,7 52 2. -1.25 1.45
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to those unadiusted all estimates obtained by Falloni’s model -
were superior, except Coast Frovince which showed none. The .
majority of the selected areas showed differences between

10 to: 30, with .the highest in Isiolo (40).

In cémparing the estimates obtained when the two
procedures fitted for declining conditions of mortality name;y:
Kraly—- Norris; and Palloni, the estimates were found to be
rather close. On the whole, Falloni’s estimates showed
superior estimates.

In table 5.2 0 we present the life expectancies at
birth for all districts and provinces, using the procgdures
discussed in chapter 2, 3 and 4. Just as expected, estimates. il
obtained undef condition of declining mortality were higher
for.all for all districts when compared to unadjusted.. C- i

When the estimates—e(0) obtained by the two procedures

fitted for declining conditions of martality, namely: Kraly-

Norrié, and Palloni, were compared the estimates shows conside—
rable closeness. In ébsolute terms theréiweré‘19“areés‘whose
ébé&iufe diffarencesKiie between 0 and‘lﬂ 22.éreas whose differ
Vénces lie betweén 1 and 23 & areés in be£ween72f1 and 3l0 i and |
Lamu, and Coast proviﬁce had 3.5 and 4.5 respectively. | |
| ‘The effect of adjustment on districts and provinﬁes i
in Heﬁ*a.for decliniﬁg moftality conditions, in general gives
IMR estlmatps that are low when cmmpared to those of unadjusted
Brass estlmates. The life evpectanc1es are hlgher 5h0w1ng a

somewhat +avuorab1y mmrta11ty cond1t10n5. However, it is not

p0551ble to know for certaln whether the revised estimates
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are closer to the true values than the unadjus£ed; Noq&heless,
the increased consistency and‘conformity between results obtai-
ned by Kraly-Norris procedure and that of Palloni and increased
similarity to others estimates of mortality in Kenya (cf.Mott,
19803 Ewbank. et.al 1986) suggests that the adjustment for the
declining mortality improves the quality of estimates which
is appropriately needed for policy reccomedations.

This increased consistency suggest that least errérs
are introduced into the estimates when proceduwres suited for
changing conditions are used. Of couwrse, the effect of these
adjustments differ from one district to the next, depending
on the pace of mortality decline and more seriously on quality
of data generated from respondents. In the case of Kraly—Norris
procedure, errors obtained increased monotonically with child-
hood age.

S.4.0 CONCLUSTONS
mortality estimates under conditions of changing mortality
particularly in the case of declining mortality shows the ‘
estimates to overestimates current mortality. This‘wag avident
in all districts in Kenya; with smmé districté esgimatés;more
overestimated than the others. ) | |

The.violation of the‘constancy assumptionvbrings
inconsistency and unreliabiiit& in the_estimates. Specifically
the breakdown makés the estimates‘much more Bigher than the

true estimates of infant and childhood rates, thus making them
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upwardly biased. This is true for ages 2,3, and 5. Errors
emaﬁating from such a violation was found to be a fuction of
pace of mortality and childhood age. The errors changed
monotonically by childhood age, and their magnitude differed:
from ane district to the next, of cour;e, depending on pace of
mortality decline; geograpbical location and gquality of data
generated from respondents. Those regions in the highland areas
showad high magnitude of errors. Where as the lake shore and
Coastal regions showed low figures of errors. In North Eastern
Province, the districts showed minimal errors, showing that
pace of mortality decline was gquite.slow. -

The: mortality level estiméted fromiindirect procedure
employing Hypothetic additive Synthetic behaves exactly the way
they would‘be expected exéctly under deciiping ﬁorfality scﬁé~
duleé The 1PVEIS were h1qher(1nd1cat1ng lower mortality) for
the 1ntercen5a1 perlod than for 1969 age gruup by‘age gréup.
The mmrtallty levels declined with age group of the mmtﬁéf
1ndlcdt1ng 1ncreased e poqure of o]dcr children to divergent
mortallty schedules.

| Thé eqtimates obtained by "Fra1y~NoErif“and Palldni’s
technlques for currrent mortality ahDWEd con51stency and cohere—
nce , and thus werea 1nterpreted to represent mortallty levels
at the time of census.

Thé'accuracy of an indirect method of estimating
infant and cHilthDd mortality depends on the appropriatness
of the theory inherent in the method used to real demographic

Situation as well as the quality of data used.
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5.5.0 RECOMMEDATIONS.

99090 Go e e e e SAED Mot Smaan St et Sy bt dntus e WS S0t

(A) FOLICY RECOMMEDATIONS.

mrm matn S411s smsan ees s LS SHORD Soned SRS Gamsd et et S e S0l SRS Smrt e v S

(1) Since the measures of infant and childhood mprtality
provides a useful index of a society's ﬁealth status, stahdard
of living., nuptial behaviour and how the goverment distributes
its resowces, it is investigator contention that suwch an index
should be accurately measured, of course, depending on the real
demagraphic situation in the country. Thus time and again
indirect technigues suited for stable and quasi-stable populat-
ion theory needs to be adjusted sinces these estimates provides

planners with an excellent opportunity to plan effectively.

(2) Infant and childhood mortality rates as we know, are
influenced by many factors, major amongs them are: the effect
of birth order; the effect of sex ratio; the recent fluctuation
in mortality schedules and the age of the mother. If accuracy
and consistency of mortality estimates is to be achieved,
then planners of demographic surveys and census should aobtain
data that enables a researcher to adjusted for these factors
atfecting the estimates. If Qe need to rely on estimates for
policy statements and planning purposes, then the quality of

data generated from respondents should be given utmost priority

(R) FURTHER RESEARCH
(1) A re-vistation should be made on those estimates
obtained on the basis of stable population theory. Stable

Population theory as we noted in this work do not hold true
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in developing countries experiencing fast mortality decline,

in which case Kenya is no exception.

(2) Techgniques should be developed simulated to disentangle
the effects of birth order, sex ratio,and the age of the mother

on mortality of their children.

(3) Sincerely, mortality decline do not necceé&rily %ollow
a linear trend, the trend could be quadratic or curvilear. Thus
Falloni’s technique should Be tested on Henya daﬁa under the
assumption of curvilinear mortality trend instéadidf being

rigid on on a linear decline.
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