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ABSTRACT

The main objectives of this thesis are three fold. Firstly,
to study infant and child mortality rates in Western Province by
region and by the differentials of education, marital status and
residence. Secondly, to show that the expectation of life at
birth in the province is influenced by the Ilevel of education,
type of marital union and nature of residence, and Tfinally to
estimate the fertility rates in the province at divisional level
by employing various techniques, viz: Coale-Trussell, Gompertz

and Coale-Demeny.

The data used in the analysis was drawn from the 1979

National Census.

The thesis has been broken down into five chapters. Chapter
one 1is the general introduction 1in which the objectives,

literature review as well as the theoretical framework have been

outlined. The second chapter deals with the infant/child
mortality rates using the Coale-Trussell model. Lifetables are
also constructed for each variable under study. 11 is found

that infant/child mortality rates in divisions of Busia and its
neighbourhood 1is overally higher than in the other divisions of
Kakamega and Bungoma, and that the higher the 1infant/child
mortality rate, the lower the expectation of life. The third
chapter pays particular attention to the estimation of fertility
rates using the Coale-Trussel model. The Ffertility rate: by each

variable 1is calculated. The Ffourth chapter 1is 1ideally an
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extension of the third chapter, with the additional advantage

that it introduces two new techniques altogether: the Gompertz
relational model and Coale-Demeny procedure. A comparison of the
results obtained by all the three methods is undertaken. It"s

found that the Coal e-Trussel method gives high values T.ol lowed by
the Gompertz model and that Coale-Demeny values are the lowest.
The Tfinal and fifth chapter discusses the major Ffindings and

attempts to give some specific recommendations.

The study has emerged with some pertinent findings, viz.
for the period 1969-1979 that:

a it is an acknowledged fact that iInfant/child mortality
rates are quite high iIn Western Province as a whole and
in the divisions of Busia iIn particular.

aimn) Fertility for the single 1is quite significant 1in
virtually all the divisions in Western province, and in
the division of Bungoma in particular.

(i) Secondary education and above acts as an effective
contraceptive as it lowers fertility in the Province.

av) Expectation of life is highest in the divisions of
Hsmisi and Vihiga.

W) Comparatively, Tfertility is quite high in the divisi.onS
of Bungoma, and Tairly 1low in the division? of Busia
with the divisions in Kakamega coming midway between

the two in this respect-

vi i
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CHAPTER 1

GENERAL INTRODUCTION

INTRODUCTION

Many Third World Couauies are currently experiencing
fertility rates and population growth rates which are
unparalled historically. Kenya has remarkably high
fertility rates and population growth rates for Africa. The
1569 Population Census gave a crude birth rate of about 50
Der 1000 and a population growth rate of about 3.3% per
annum (CBS. 1976). More recent estimates indicate even
higher rates; a birth rate of about 54 per 1000 and an
annual growth rate of about 4.1% (Population Reference
Bureau, 1933) implying that the country"s population would

double in about 17 years.

One of the best mortality indicators that is sometimes

used as a measure of the level of development of a country

is Infant Mortality Rate (IMR). So 1iImportant is this index
that it occupies a central part 1in both mortality and
fertility studies. The overall mortality rate of most
countries has a huge chunk of i1t occurring between the age™
of 0-1 year. Countries where the per capita income is low,
illiteracy rate high and agricultural output meagre, among
other factors are found to have very high IMR. Anker and
Knowl es (1932) document that high IMR leads to high

fertilitv as there is a tendency tfi replace dead children



as in these countries children are regarded as a major
source of old age security besides carrying on the Tamily

It has been observed that among the factors
contributing to the decline of infant mortality in Kenya and
elsewhere are the better management of diseases due to ,
improved medical technology,, better nutrition, reduced Ilevel
of illiteracy among the public, provision of clean and piped
drinking water,improved medical services and better

standards of living, iIn contrast to what the situation was

prior to independence.

The sustained high levels of fertility and declining
mortality experienced in the Country will give rise to a
youthful population. At the moment it"s estimated that 51%

of the population 1is below 15 years of age (CBS, 1975).

It"s in view of the foregoing that it was deemed
desirable to look at some of the different variables that
may affect fertility and infant/child mortality rates 1in
Western Province of Kenya where the climate is conducive to
high agricultural yield and ironically IMR is among the

highest in the country, after flyanza and Coast Provinces.

STATEMENT OF THE PRORLEM

Most Studies that have been undertaken in Kenya on
fertility and mortality have mainly been done either at

Provincial or District level. Way back 1in 1984 the



Government of Kenya decided to decentralise the
administration by taking it to the district, otherwise
called District Eocus For Rural Development where the DDC
(District Development Committee) is given the” mandate,
oower and funds to render services to the people at the
District level. Given that a district is made up of several

divisions, what will be decided upon at the district will

very much depend on the priorities at the divisional level.

Some of the major priorities that affect people are the
urovision of such facilities as schools, roads, hospitals
(clinics, dispensaries), markets and administrative centres
among others. 1In view of the fact that all these affect the
lives and standards of living of the people, it will be seen
that in one way or another they will have an effect on the
fertility or mortality of the people. It"s with this in mind
that this study focuses on some of the variables that appear
to affect mortality and fertility right from the
""grassroots'" - the divisional level, for it"s at this level
that the major administrative weight begin. Furthermore, in
a region such as Western Kenya where fertility and mortalitv
appear to be quite high and given that most constituencies
are based on divisional boundaries, it"s 1iImperative and
pertinent to look at how the various variables affect

mortality and Tfertility rates at divisional level.



1.3

OBJECTIVES

General Objectives

1fa)

®

To show that fertility rates differ by division‘A by the
differentials of education, marital status and
residence within each division.

To show that life expectancy is affected by residence,
marital status and education.

To show that infant and child mortality ratesdiffer by
division and by differentials of education, marital

status and residence within each division.

Speci fic Objectives

To examine the fertility and infant and child mortality
rates among various divisions of Western Province of
Kenya.

To construct lifetables for each division and district
of Western Province for each variable under study.
From the lifetable, IMR and expectation of life can be

obtained.

To derive new estimates of the level;; .a..) differentials
of fertility and infant/child mortality rates for
Western Province at the District and Divisional levels
through the application of the Coala-Trussel and

Brass®"s P/F Ratio Models to data draun from the 1979

Census data.

To employ qg(x) values to show the level of iInfant and

child mortality rates iIn each division.



5. To examine the influences of female schooling on

fertility and mortality rates.

6. To make recommendations Tfor further research and future
population policy formulation in the province under

discussion.

STUDY JUSTIFICATION

The study of differences in Tfertility that exist among
various subgroups within national populations is widely
recognised to be an important aspect among other types of
demographic research. On the one hand knowledge of fertility
rates aids in estimating growth rates for various segments
of the population and in gauging the Jlikely changes in
population composition to be expected in the future. On the
other hand and more importantly, assessing the extent of
differences among various groups in a population is often
the First step in identifying important determinants of
fertility behaviour. Information on Ffertility rates also
provides a basis for projecting the changes in the overall
level of Tfertility which may be expected with shifting

social and economic conditions (UN 1977).

Studies on mortality rates arc useful iIn at least three
ways. First, such studies provide information for
assessing inequality among people with respect to longevity
and health. Second, data on mortality rates help to identify

those under-privileged segments of the population who



experience high mortality levels. These groups are
appropriate targets of policies and programs of improving
health conditions and survival chances. Finally these
studies improve our understanding of the determinants of
mortality and their interrelationships, on the" basis of
which proper policy measures for reducing mortality are

developed, selected and improved. (UN 1985)

Turning to this study, 1it"s anticipated that its
results will be of great value to the government for
purposes of economic and social planning.The study is
intended to identify areas of high infant/child mortality
and hence create soma amount of awareness 1iIn so Tar as
regions which need special attention with regardto disease
control and provision of health facilities. The study
is also intended to bring to light those regions iIn Western
Province where Tfertility 1is high. Knowledge of this will
help the planners iIn knowing these areas for the purpose of
increasing the facilities that are needed by high density

areas as schools, hospitals, administrative centres and the

like.

»

The pattern and trend of mortality and fertility will
highlight the areas in which infant/child mortality is
highest as well as the ages of women in which births are
most Tfrequent. This will, 1it"s hoped, guide the health
planner interested in the health issues in the area to know
where to control diseases or p; i.l> information to the

people: concerned.

8

E; 1



The construction of Qlifetables would help in
understanding the general life expectancy from one division
to another and therefore be able to recognise areas with
lowest life expectancy and perhaps lead to measures that can
be taken to iImprove the existing socio-economic and health

conditions.

/
BACKGROUND INFORMATION TO THE STUDY AREA

Bungoma District:

Bungoma District 1is located on the Southern slopes of
Mt . Elgon, which also forms the apex of the District. It
borders the Republic of Uganda to the North-West, Trans
Nzoia district to the North-East, Kakamaga district to the
East and South-East, and Busia district to the West and

South-West.

It has an area of 30074 kn"" of which 547 km" are forest
reserve, and 2 km* form a National Park. As per the 1070
census, the district was divided into 5 administrative
divisions, viz:, Tongaren, Elgon, Kimilili, Sirisia and

Kanduyi .

Topographically, the district is within the lake
Victoria Basin, rising from 1200m in the West and South-West
to over 4000m to the North of Mt . Elgon. Apart from Mt.
Elgon region, the rest of the district 1is underlain by

granites which form basement system.



Annual rainfall follows a seasonal pattern ranging Tfrom
1250mm to over 1300mm p.a. The district therefore gets
sufficient rainfall to support most agricultural activities.
The cash crops 1Egrown in the area are coffee, cotton,
tobacco, sugar, sunflower, pyrethrum and wheat “"while the

food crops are maize, bananas, beans, millet, cassava,

groundnuts and sorghum.

Turning to the demographic profile, it is worthy noting
that the district 1is predominantly populated by the Luhya
tribe. According to the 1079 census, there were 503035
people in the district of whom 400077 (21.4%) were Luhya,
50132 (0.0%) were Kalenjin, and 20577 (4.1%) were Teso.

There were also 7670 Kikuyu, 5733 Luo, and 0701 others.

In 1062, the district"s population was 241000 rising to
345226 people in 1060. This represented a growth rate of
5.2% p.a. Between 1060 and 1070, the population rise
represented an increase of 153700 or a growth rate of 3.35%
p.-a. This was above the Western Province annual growth rate
and slightly above the national growth rate of 3.3% p.a for

the same period.

On the education side, there were only 10 Government
maintained secondary schools out of which only 7 had A-
levels. Of these schools, only 6 were girl schools with 3

ufF them having A-levels.



There were three hospitals, nine health centres and
sixteen dispensaries in operation 1in the district. Some of
these fTacilities like Bungoma District Hospital, Lugulu and
Misikhu Mission Hospitals, and Kimilili Health Centre are

over-utilized in that they experience a lot of congestion.

Communication in the distri“ct was rather below standard
compared to other districts like Kiainbu and Nyeri . There
was a total road network of 1436.3km of which 113.6km were
bitumen, 621.2km were gravel surface and 696.5km ware earth
standard. Some roads in the district, especially in Elgon
division became impassable during the rainy season due to

the nature of the soil and lack of murram nearby.

It was estimated that about 100km of roads in the
district ware under-utilized because of lack of river

crossings, proper bridges and murram.

1.5.2 Busi a Distri ct

Busia 1is the newest of the three districts comprising
Western Province. It was created in 1963 whan Marachi,
Bukhayo, North Teso and South Teso Ilocation, Tformerly under
Elgon Nyanza (nhow Bungoma) district, and Sarnia, and Bunyala
then under Central Nyanza (now Siaya) district, were brought
together to form 1its constituent locations. Hence it
borders Bungoma district to the North, Kakamega on the
Eastern, and Siaya district of Nyanza province on the south.

°n the West, the district borders the Republic of Uganda.



The district, cccupins an area of approxima taly 18fi6km™,
including 1 of permanent water surface, 1287km* are

»
available for agricultural development while another 22km*

can be made available through drainage.

Administratively, as of 1970 census, the district
comprised 4 divisions, viz:, Northern Busia (Amagoro),

Central Busia (Nambale), Southern Busia (llakati) and Busia

Townshi d .
80% of the district lies within the 1270 - 1789mm
rainfall range. On the average, rainfall 1in the district is

aood enough to sustain the agricultural industry.

A imo- f,e whols of Busi ies in ai aoro-ecolcgicsl
zone, classified as "upper cotton West of Rift Valley".
About 90% of the dry Bland area is of high potential
agriculturally and cotton, sugarcane, sunflower, simsim,
groundnuts , soys bs3ns. m3% c rabu3ta coffee. fitrus
pulses, millet, sorghum, cassava, etc. are successful lv
being grown on small-scale farms. The entnc distict s

also suitable for rearing of exotic livestock.

The district is populated by two major tribal groups:
the Luhya and the Teso. According to the 1979 census, the
district had a population of 297341 . out of whom 90159 (30%)
were Teso and 177320 (or 60%) wer © Luhva.  Other tribes
present comprised Luos (about 5.7%) NAi IS @ 7) Kalfinjin

(0.5), Kisii and other (about 2%).



Kwashiokor and marasmus. resulting from poor Tfeeding
are vary common among the children 1in the district. This
fact has been confirmed by the Butul a Family Life Training
Centre and the Nangina Nutrition Centre. Although figures
are not available, the incidence of these conditions 1is very
high. Malnutrition 1is a sign of poor feeding among the
community and reflects the extent of poverty in the

district.

Communication in the district is very poor as compared
to the other two districts in the province. As at 1970, the
district had about 544 .0km of classified roads. As at 1083,

the number of classified roads remained the same.

As of 1070, there were only 12 Government maintained
schools in the whole district. Only one girls school with

A-levels - Chakol Girls existed at the time.

On health facilities, there were 20 units 1iIn the
district. OFf these, Tive are hospitals (i.a. Busia District
Hospital, Alupe Hospital, Nangina Mission Hospital, Butula
Mission Hospital and Port Victoria Hospital), seven are
health centres and the remaining eight dispensaries. The
district 1is poorly served by electricity, postal and
telephone services. In fact the impact of Rural

Programme has not been felt at all.

1



5.2

Kakamega District:

Kakamega district 1is bordered to the east by Rift
Valley province, to the north by Bunaoma district, while
Busia district is to the West and Nyanza province is to the
South. The equator crosses the Southern tip of the

district.

Kakamega has an area of approximately 2520km2. As of
1079 census, the district was composed of 9 divisions, viz:,
Mumias, Butere, Vihiga, Hamisi, Ikolomani, Lurambi, Kabras,
Lugari, and Kakamega Forest.

The rainfall increases both with altitude and with the
rainfall belt. It varies from 1250mm to 2000mm. It is very
reliable and adequately distributed, with the highest
averages found 1in the central part of the district.
Rainfall is highest between March and October, having maxima

in April/May and August/September, with no dry season.

The district 1is populated by a virtually homogeneous
group, the Luhya. The 1969 population census showed that
the district had 782536 people. This figure increased to
1030887 people according to the 1979 population census. of
the 1979 district population figures, 94.6% were Luhya, 2.3%

Luos, 1% Kalenjin and 2.1% others.

The district"s population growth rate poses a threat
to future economic development. The pressure on land is
great and will worsen in future if measures are not taken to

reduce the population growth rate. The overall population



density for the district was295 persons per kﬁlin1079 and i

had increased to 349 in 1933 and 415 in 1933 (CBS, 1933).

The table below shows the comparative population
densities by administrative divisions for the years 1969 and
1979 and the respective population growth rates within the
aiven period 196«9 - 1979. Some of the administrative
divisions such as Ilkolomani, Vihiga, Hamisi, and Butere
experienced very low growth rates between 1969 and 1979.
This might have been prompted by the already heavy densities
of populations in those divisions in 1969. In effect, those
densely copulated divisions in the district might haua
experienced out-migrations both to areas outside the
district such as Kapkangani in Nandi district and movements
to other divisions within the district suchas Lugari,
Lurambi and Mumias. Movements into these areas was due to
greater prospects of earning more 1income from Jland and

avoiding situations of landlessness in the home area.



Table 1.5.1 Popu lation Densi ies and Growth Rates by Hivisions

Name of Population Bensd. tv Growth Population
Division 1969 1979 Rate % Increase
Vihiga 539 692 1.7 38277
Butere 301 362 2.1 21664
Mumias 141 233 6.6 52755
Ikolomani 357 402 1.3 16067
Hamisi 517 612 1.9 15156
Kabras 164 226 3.7 27909
Lurambi 136 270 9.9 53691
Lugari 75 123 7.0 23397

Source: CBS, Kenya Population Census, 1970 Vol. L.

The high population pressure on arable land is a very
critical fTactor in Kakamega district®"s planning and
development. A good evidence of this can be given in Vihiga
division where the average size of the holdings 1is less
than 0.5 ha. per parson which 1is far below the FAQ/IJN
accepted acreage for subsistence purposes of 1.4 ha. per
fami 1y .

Most farmers in the district are small-scale mixed
farmers. However, in Lugari and Kabras divisions, farm
sizes are bigger and dairy and crop farming are carried out
on a large-scale basis. Cash crops include coffee, cotton,
tea, sugarcane, and sunflower, while subsistence crops
comprise maize, beans, sorghum, millet, Irish potatoes,

bananas, pawpaw, and vegetables.



Thera were twelve mission-sponsored hospitals and one
Government-sponsored as of 1070. There was a fairly even
distribution of the hospitals in the district. However, two

divisions, viz:, Kabras and Lugari had no hospital.

All 1n all, there were a total of 35 health facilities
in the district of which 13 were hospitals, 23 health

centres and 44 dispensaries.

The district has a good road network of a total
distance of 1907.3km, of which 1603.5km are classified
roads, 253.7km unclassified roads under the Rural Access
Roads Programme and 50km roads constructed under the Rural
Works Programme of the Rural Development Fund. Of the
1603.5km of classified roads, 195.3km are of bitumen
(tarmac) standard, 757km are of gravel and 650.7km are of

earth standard.

On the side of education, the district 1is well served
with secondary schools. As of 1979, there ware 30
Government-maintained secondary schools, of which 12 were

girls schools out of which 6 hand A-lavels.
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LITERATURE REVIEW

Infant Mortality studies undertaken in Kenya have more-
or-lass confirmed observations of similar studies undertaken
elsewhere. Anker and Knowles (1979) using the 1969 census
and the 1974 Household Survey data came up with the same
findings as those, of Mott (1979). The Ilatter used the 1977
KFS Data and looked at mortality rates by such
characteristics as parity, sex of the child, geographic
region, education of mother and type of marriage. He
confirmed that infant mortality was higher among Ffirst

births and increases with higher parities.

Further, mortality was found to be related to the

health of mother and to the sex of child. Higher mortality

for male than for female was noted.

Huzavyin (1982) in the study of mortality rates in
Morocco and Tunisia comes out with the findings that
mortality in rural areas is strikingly high compared to that
in urban areas. He attributes this to the neglect of rural
areas in economic development and provision of health
facilities and education. Tunisian data also reveal
interestingly, high male mortality in urban areas and high

female mortality in rural areas in all age groups (except 1-

4 years where there"s overall high female mortality).

Sivamurthy and Ma"ayta (1982) using the 1972 Jordan
Household Survey in the study of Infant and child mortality-

found out that differentials exist by education of mother,



by 3ocic aconcnuc 3131u3 of househcl d snc* b# religion;
in addition to the rural-urban differentials. It"s Tfurther
observed that the level of this mortality 1is inversely
related to the educational level of the mother and to the
socio-economic condition of the household. Also the data
sugaest that babies of mothers who are married once and are
living with their husbands have a better chance of surviving
than those of mothers who are married more than once or
whose husbands are not present in the household. Regarding
differentials by religion, the study corroborates that
mortality is higher among Muslims than among Christians
(though there may be other factors than religion per se to
account for this).

Gamrah (1922) investigating Tfertility differentials by
mother®s education comas up with the revelations that
education has an inverse effect on Ffertility regardless
of the official policy toward fertility behaviour. It"s
further evident from his research that fertility declines as
educational attainment rises 1in Egypt which 1is over-
populated and has low 1income per capita, and similarly in
Kuwait which 1is under-populated and ha; one of the highest
per capita incomes in the World. Thsrefcre, 1it"s expected
that Ffertility will decline in all Arab countries as a
resxilt of increaseiﬁeducation. Nevertheless, the research
concludes, 1it"s noteworthy that fertility of the same
~educational group differs from one country to another which
means that although education exerts negative effect on

fertility, it°s not the sola determinant of fertility.



There 1is a general contention among many researchers in
Africa that educational attainment of parents is 1inversely
related to infant mortality (Caldwell, 1979, 19S1; Cochrane,
1930; Farah and Preston,1931). This 1inverse association has
been attributed to many factors among them:

(@) breaks with traditional childbearing practises

(b) decreased mortality brought about by 1illness e.g.
measles and increased use of modern medical

facilities

(c) Dbetter utilization of available foods and increased

availability of higher quality foods made possible by

increased income, and

(d more personal and intensive attention by the mother
with increased amounts of family resources spent on the

child.

In the analysis of Kenya®s 1979 census data, Ewbank at
al (19SS) found out that infant mortality rate for males is
about 3971000 while the rate for females 1is about 31/1000.
This differential was found to be similar 1in all the
provinces suggesting that the sex differentials in infant
and child mortality are largely determined by inherent
bi ological differences between the sexes rather than by
cultural practices which lead to differential child care for
sons and daughters. This conclusion was found to be

consistent with the 1977/78 Nutrition Survey which found no
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difference between the nutritional statuses of boys and
oil-"Is when they were compared with sax-specific standards
based on the US children. However, the major exception to
this generalisation about sex differences 1in infant and
child mortality was Turkana district, which reported higher

mortality among Tfemales.

t

Kichamu (1926) came up with the Tfinding that contrary
to the general trend of higher infant and child mortality in
the rural than urban areas, certain districts, mainly 1in
central Province as well as some parts of Rift Valley
Province of Kenya do exhibit exactly the opposite trend. In
these Provinces, the urban areas have higher infant and
child mortality than the rural areas. The plausible
explanation to this could be that poverty in these urban
areas 1is more severe than that experienced in the rural
areas. Whereas the urban dwellers depend on income Tfor the
purchase of various 1items including foodstuffs, the rural
poor do not have to buy most of their foodstuffs as these
can be obtained directly from their '"shambas". Furthermore
the quality of their foodstuffs may be much higher leading
to better nutrition among the rural folks. These districts
also have high agricultural land with both cash and food
crops.

<
Using the data obtained from a Survey conducted in

Nairobi in July/August 1372 by the Egypt based Cairo
Demographic Centre, Gasana (1925) Ilooks at various variables

differentials and assess their overall effect on fertility
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in Nailrobi. Taking age at Tfirst marriage and duration of
marriage as a nuptiality differential, Gasana observes that
women who marry at younger ages (under 17) are seen to have
achieved higher fertility than those who married at 20 or
above for all age groups. The situation changes, however,
when duration oflmarriage is the variable under study. It
was also found out that fertility levels are virtually th
same for all ages at marriage at any given marital duration.
Gasana offers two possible reasons for this situation
:Firstly, women marrying at older and more fecund ages very
easily "catch up" with those who married at younger
relatively less fecund ages (Coale et al 1979). Secondly,
fertility itself may be influencing the ages at which stable

marital unions begin, rather than the other way round.

Qme r Mohamed ElI Jack (1935) wusing data that was
provided by the Sudan Fertility Survey of 1973/79, documents
that women with no schooling have higher infant mortality
rata of 11271000 (both sexes) compared with those having
incomplete primary education and primary education and over
(10171000 and 74/1000 respectively). He recommends that in
view of these findin ; an important policy measure which is
to concentrate on ie education of women and until the
female educational structure 1in the Sudan 1is significantly
altered, illiterate mothers have to be educated through mass
communication to become more aware of health care measures
and adequate nutritional aspects. These findings are based

on the Tfact that educated women have knowledge and



ibilitv to modern medicine as well as knowledge of
mordern child care. Also educated people are more likely to
enjoy higher 1incomes that make accessibility to good

nutrition and medical care more possible.

Osiemo (1956) in the study of the Estimation of
Fertility rates iIn Kenya concludes that rural women have
higher fertility than the urban ones. He explains that
the lower urban fertility is due to the high cost of living
in urban centres which imposes heavy constraints on the
urban folks farcing them to limit their Tfertility. Further,
urban women have knowledge of the availability of and

to contraceptives as these are within closer
proximity to them in contrast to the case in rural areas;
and that urban women also marry late. Exceptions to the
results of this variable exist in all the districts of North
Eastern Province as well as other nomadic districts such as
Turkana, Isiolo®", Samburu and Marsabit, he notes. As regards
the variable of marital status, Osiamo observes that both
marital as well as non-marital fertility have a significant
contribution to the rise of fertility in Kenya. He explains
that from the high marital fertility stems the early and
stable marriages which together Ilengthen the reproductive
period. Finally, he concludes, the non-marital fertility Iis
cultivated by the old age security as well as the love that

women derive from their children.



Kichamu (1036) in the study of mortality Estimation in

Kenya documents in his conclusions that child mortality for
the widowed mothers is the highest in general followed by
the divorced/separated. He goes on to note that for .single
mothers., i1t"s lower than for the married mothers in most of
the cases considered although a few exceptions to these
patterns exist. These results could be mainly due to
cultural norms, the level of education and the socio-

economic status.

According to Caldwell (1930), education affects
fertility through restructuring of family relationships and
the direction of flow of wealth. He Tfurther argues that
during the fFfirst generation of mass education, traditional
or household mortality persists and wealth continues to flow
from the younger to the older generation. In this respect,
traditional morality begins to crumble during the second
generation of mass education when children and their mothers
are educated. In this case the bond between husband and wife
is reinforced and children consider themselves as belonging
to a wider society and economy. He concludes by noting that
formal education rather than the duration of schooling among
those who have attended school is the most important force
behind Tfertility decline. This, he points out, is
particularly so when it involves the majority of the

populace, more so females.

In a multivariate analysis of the education-fertility

relationship across nations, Hague ((1969) showed that among



the nine indices of mordarnisation,education and literacy
had the highest impact on fertility. Stressing the same
point, he observed that the variable, education, 1iIs so
universal and consistent that i1it’s desirable to hold it

constant before assessing the affects of the other factors.

Muobobia (1982) in the study of fertility rates 1in
Kenya considered in detail the effect of female employment
and urbanization on total fertility as a dependent variable.
Ha came up with the revelation that female employment and
urbanization were negatively related to the total fertility
rate. On the other hand, urbanization was found to be the
principal factor behind the negative association between

female employment and the total Tfertility.

The empirical analysis of Kenyan fertility at the
district level by Anker and Knowles (1922) provides a number
of interesting insights into the determinants of fertility-
rates in Kenya. Rates of urbanization and primary sterility
exhibit signi ficant negative relationships with fertility-
while adult male educational level exhibits a significant
"positive relationship. The results of life expectancy at
birth and primary school enrolment rates are somewhat less
conclusive, although they indicate that increases in school
enrolment have a negative effect on Tfertility, and that
increases in life expectancy at birth have a monotonic
effect on fertility. |In conclusion, the district level

results imply that fertility rates 1in Kenya are not at a
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biologically or socia-cul!turally determined maximum but
instead are systematically related to socio-economic
conditions. At the same time the macro-district level
results iIndicate that fertility rates are also significantly
affected by biological constraints on fecundity, at least in
certain parts of the country. The authors note that the sum
total of the results imply that fertility rates in Kenya are
not likely to fTall significantly in the near future,
reaardless of the pace of socio-economic development, since
while rising levels of school enrolment and urbanization may

tend to suppress fertility rates, the results of the study

indicate that these effects would be counter balanced by

rising health and income levels.

g 1llminc of entrv into union or commsnwusment gl
exnosure to the risk of conception 1is among the basic
comnonents of nuptiality, which in turn is a fundamental
determinant of fertility. Hamed (1988) 1looking at levels
trends and variables of infant and child mortality shows
that there®"s a negative effect of age at first marriage on
infant and child mortality. Hc reckons that the risk of
mortality for children whose mother"s age at Ffirst marriage
was 1S+ is less than that for those whose mother®"s age was
less than 16 by 44% and 60% for infant and child mortality
respectively. This inverse relationship may be explained by
the differences in physical and biological maturity of
mothers marrying at younger and older ages. Mothers marrying

at higher ages are better in administrating their homes,



caring for their babies and are more experienced and exposed
to the social and health services and other aspects of life
than those marrying at younger ages. In addition, education
which 1is usually "known to be associated with higher age at

first marriage may have contributed.

Brass (1959) embarked on a study in six East African
Communities. The theme of the study was to explore how the
marriage experience of mothers discriminates child
mortality. The mortality measure used was child mortality
rate ( for ages 0-4), while marital 1indices,included number
of times married (stability of marriage) and the number of
wives of husband (type of union- monogamous, polygynous).
The study concluded that mothers in polygynous union and
those whose marriages were unstable (those married more than
once) experienced higher child mortality than those 1in

monogamous union and stable marriage.

Increased education of father if it raises purchasing
power, may iImprove housing and sanitation facilities and the
quality of food and clothing and enable parents to take
better advantages of health care. Although paternal
schooling 1is thought to operate primarily as a proxy for
level of living, it may also reflect other aspects of the
family"s life such as beliefs about the origin and cure of

disease.

Earah and Preston (1932) suggest that Tfather's

education like that of the mother has an important "direct"”



effect because education impacts knowledge about health and
undermines traditions that are associated with higher child
mortality. However certain other studies that studied more
variables have found that the impact of paternal education

is as large or larger than that of maternal education.

, Anker and Knowles (1022) carried out an indepth study
on the fertility determinants in Developing Countries with a
focus on Kenya. The two mainly used the 1D£0 Kenya Census
data, especially for estimates of the demographic variables.
The results of the study indicate that there are sizeable
differentials in fertility by education, place of residence
and amount of land owned. Accordingly, it 1is consistently
lower in urban areas than in rural areas which tends to
confirm the observed rural-urban differences at the district
level. Further, fertility 1is negatively related to the
wife®"s education-once she has completed at least standard
five- indicating that some form of fertility control is
probably being practised by the better educated women.
Finally the results also reveal a positive relationship in
rural areas between fertility and the amount of land owned,
the most important rural economic asset suggesting that, at
least iIn rural areas fertility 1iIncreases with wealth, and
therefore most probably, with the household®"s standard of

living.



The significant relationships observed provide indirect
evidence that fertility rates in Kenya are not at a
biological or a socio-cultural maximum beyond the control of
individual couples. |Instead it seems that even at the
extremely high Tfertility levels found in Kenya fertility
rates are determined at least in part, by choice as well as
by such 1involuntary Ffactors as extended Jlactation,

sterility, widowhood and poor health.

Mutai (1937) estimated the a(2) values far Kericho
district at Ilocational level. His study centered on the
differentials by education, marital status and place of
residence. He used the 1979 Kenya Population Census data.
To estimate the infant and child mortality, Mutai applied
the Trussel®™s Technique. His study reveals that in all
locations with both urban and rural populations (other than
Techogat Ilocation ) infant mortality is higher in the urban
centres and suggests that this could be due to the fact that
these locations having high agricultural potential do, on
the whole, have a better developed rural infrastructure.
Consequently the rural papulation is better nourished than
the urban. He also found out that, the differential by
education has the highest infant and child mortality among
mothers with secondary education and over. For marital
status, ha came up with the conclusion that the highest
child mortality is found among the divorced, followed by the
married, then the widowed, and lastly the single woman. He

is quick to point out that the widowed, did not show higher
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proportions, as is generally believed because this happens
more to communities where the e Ffamily 1is totally
dependent on the father®"s income. However, in the case of
rural communities of Kericho where the production of food
crops and livestock care are women®"s responsibilities, this

could not be the case.

THEORETICAL FRAMEWORK

From the foregoing Literature Review, it"s indeed
evident that environmental factors like housing, sanitation,
urban or rural residence, weather etc have featured
prominently as agents for the spread of disease and
consequently death. Demographic variables such as parity,
sex of child, migration as well as total Tfertility rate,
order of birth and others have a great infuence on
infant/child mortality and fertility. Finally, mortality and
fertility are influenced by such socio-economic and cultural
factors as place of residence, education, marital status,
occupation, vreligious beliefs, contraceptive practice and

type of marriage,among others.

The TfTolowing are thus the schematic models onto which

this theory is built:



CONCEPTUAL MODELS !

(i) Mortality Model
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(i)

Fertility Model
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1)
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4)

6)

THE HYPOTHESES

CONCEPTUAL HYPOTHESES

The following will make up the Conceptual Hypotheses

The TFR in the divisions of Western Province is likely

to be affected by the level of education of the mother.

The TFR in Western Province is likely to be affected by

the place of residence of the mother.

The TFR in Western Province is likely to be affected by

the marital status of the mother.

Infant and child mortality in the divisions of Western
Province is likely to be affected by the level of

education of the mother.

Infant and child mortality in Western Province 1is
likely to be affected by the place of residence of the

mother.

Infant and Child mortality in the divisions of Western
Province is likely to be affected by the marital status

of the mother.



OPERATIONAL HYPOTHESES

The following are the operational hypotheses that emerge

1) Marital education is likely to lower the TFR.

2) TFR is likely to be lower in urban than in rural areas.

2) TFR is likely to be lower for single and married women

than for the divorced, separated and widowed women.

iy Maternal education tends to lower infant and child
death.
5) Infant and child death rate is likely to be Ilower in

urban areas than in rural areas.

6) Infant and child death rate is likely to be lower for

single and married women than for divorced, separated

and widowed women.

SCOPE. LIMITATIONS AND DATA SOURCE

It"s proposed that the study will cover all the divisions 1in
Western Province as per the INO/D Kenya Population Census.
Three variables: marital status(single, married, separated/
divorced, widowed); education (nhone, primary, secondary +)
and place of residence (rural, urban) are considered. This,
indeed, becomes one major limitation of the study since as
is well known, there"re numerous other factors, viz., socio-
economic, environmental, biological, cultural, religious, to
mention but just a few that play a major role in the

~Nstermination of the levels, trends and patterns of infant



.1C

and child mortality as wall as Tfertility 1in any given
society. The non-coverage of all these variables was, caused
by lack of sufficient time, funds, personnel as well as lack
of primary data.,In view of/all these reasons, the study is
therefore going to focus on only the three aforementioned
variables, and secondary data from the 1079 Population

Census will be relied on heavily.

DEFINITION OF MAJOR TERMS USED IN THE STUDY
Fertility: Actual reproductive performance, or the

bearing of a live child by a woman.

/
Fetal Denthl A spontaneous abortion, miscarriage, or

other development that terminates the life of a fetus (or

pregnancy) before bxrth.

Infant Mortality Rate: The number of deaths of children,
under one year of age in a given year divided by the total
number of Ulive births registered in the same year. Often
this rate is broken down into the number of deaths during
the first month of life (neonatal deaths) and deaths during

the remainder of the year (post neonatal deaths).

Pi fa expectancy : The average number of years of life
remaining to each of a group of persons, reaching a
particular age. At age zero (or birth), this measure, which
is derived from a lifetable

survival rates durino infancy.

TtoHIVERSITY OF NAIROBI
LIBRARY



Lifétable : statistical tahla that. converts ace -
specific mortality information into measures of survival and

life expectancy at given ages.

Literacy : The ability to read and write 1in some
language.
Marital Status : Matrimonial condition, typically

broken down into single (never married), “currently married,
divorced, separated, and widowed. Among the currently
married, Qlegal and consensual marriages are sometimes

di fferentiated.

Mortali tv : Death of members of a poulation.

Rural Pooulation : The nuinbsr of uycGu.le living in
communi ties smallar than a given size or 1iIn areas not
d aSSIflcd 33 Urban! it 3 often broken clom into the number

of people living on farms and in rural non farm ar533.

Urban Population e iic sumueca ui ucGDle living in
communlllas 1larger than a given sizs cr in areas closely

intearated with such cl aces .

Soci o-economi ¢ Statiis : A classification of people or
groups on the basis of such social and economi c variables as
their educational level, occupation, 1income and place of

residence.



11

Total Pertililv ...u : The aver.. j- layrl of childre
that would be born alive to a woman (or group of women)
during her lifetime if she were to pass through all her
childbearing years conforming to the age-specific fertility

rates of a given year.

THE METHODOLOGY
It"s proposed that this work will heavily rely on the

Coale-Trussel and Brass®"s P/F Models for the analysis.

Coale-Trussel Model:

This Modal 1is based on the assumption that marital
fertility either TfTollows natural fertility (@(f deliberate
birth control is not practised); or it departs from natural
fertility in a way that increases with age according to a
typical pattern. Therefore denoting marital fertility at
age X by (X) and natural Eertlity at the same age by h(X).

in a population where fertility is controlled voluntarily,

CE(X)= M h (xX)\ )

where M= a parameter indicating the level of natural
fertility that a population would experience in the absence
of all voluntary control and (x) is a function of age
indicating the typical pattern of departure from natural

fertility when voluntary control is exercised.



Fly exami nirig .+ calcrulated fnr sp.ueral
pnpwl1l s ion:-;, Cunle and Truss.il found hhat it could ha
represented by £(x) - exp MV (X))o e e e eaaaaan @)

where the fucticn of v(x) was very nearly tha same for
different populations and the parameter M changed from one
population to another. V(X) represents tha typical pattern
of deviation from natural fertility when deliberate birth
control is practised while M measures the degree to which
the control 1is practised. The Tfinal modal is derived from
(1) and (2), and has tha form:

A>(@)=Mh () exp (MVAE) ) cee e e e A

where the index i is used in place o auc to indi cate
that, 1in general, only data referring to five vear
arouns are used.

Thus., this model canm be fi11ad to any population whoa.e
ma ritail fertiiliiy rates are known by Just idontifyiiig the
valuer: of the parameters m ar,d m. coale and Truiui..l s iiuufiact
two possibile ways of es tveniing M and m. A ling  to  tne

firs;L an d sim plest procedure, M =7r< 20) [/ h (2) (4 .

1=3
i.e. the level of marital fertility M is defined by the
relationship between the observed marital and natural
fertility rates at ages 20-24, at which ages voluntary
control of fertility is deemed to have no affect on pattern;
while m is just the mean of m({(i) values that can be

estimated directly from the observed (i) once M is

known.
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CHAPTER
INFANT/CHILD MORTALITY ESTIMATION

INTRODUCT ION

In this chapter, estimates of infant and child
marts 111y bv SuCiu®SconoiDic vsrxsbles at Dxvxsxonal level of
Western Province as per the 1979 census are made. The
variables used are education, place of residence and marital

status.

Education 1is hereby split into three categories based
on the years of schoolxng the respondents have spent. These
are those with no education, those with primary education
and finally those with secondary education and above. The
place of residence is classified into two categories: those
rssiuiuu In urban areas an# EYY6C in rural ar333. M-
Str3juc £SCt about this Vil®ferential x3 Wak - ~T uiviziuus .
covTuMm e i Rakamiaa auul Busla di-Hilets were cl3331£4-3
as only rural 1i.e. they had no urban status with them.
However, Dusxs townshxp dxvxsxon was found to be wholly

urban - a very strange phenomenon 1indeed.

The marital status variable described the mother s

status at the time of the census. There were fTour such

categories, viz., single, married, widowed, and

divorced/separated.



1.1

The 1irPant r Piitis dar i.;ir.ured in terms of
probability of dying between age 0 and 1. This estimate is
denoted by either 170 in the lifetable or simply as IMR
which 1is derived by multiplying 170 by 1000. For the case
of child mortality, the study will rely on two measurements:
q,, which 1is the probability of dying at age Xx whose values
are 1, 2, 3, 5, 10, 15 and 20. Another child mortality
index 1is 471 and this is obtained from the lifetable
directly. It"s the probability of dying between ages 1 and
5. All these estimates mentioned above are obtained using
the Coale-Trussel technique which 1is an extension of the
Brass child mortality technique. The coefficients applied

of f-a West mortalltv model or the Coale-Demenr

li fetafclas .

Rackoround Information

Western Province 1is among some of the provinces in
Kenya with the highest infant and child mortality. This is
mainly due to the tropical climate experienced in this area,
the 1low socio-economic development (Kichamu, 10SS), the

B ouaR—
Victoria) which has become quite endemic
factors. Briefly, Busia®s proximity to water surfaces such
as Lake Victoria, River Yala and River Nzoia have normally-
caused serious Tflooding during the rainy season. The direct
and indirect effects of these floods are numerous, amongst

them: malnutrition, malaria, diarrhoea, loss of property and

lives, destruction of crops and livestock.



Further, the stagnant water surface is an environmental
this is a habitat for breeding of mosquitoes and

b.iilhar;ia worms (schitosomes). Due to these, diseases such
as malaria, kwashiokor, marasmus and water related diseases
have been confirmed 1in the area. Gastroenteritis 1is the
major scourge Tfor 1infants, while respiratory tract
infections is the major scourge for children. In the case
of Kakamega, the DDC report (1-973-79) showed that malaria
and helminth infections are the commonest infectious”™ Other
infectious diseases frequently reported are measles,
diptheria, whooping cough, tuberculosis and tetanus. In
Bungoma, 78% and 19% of all infant and children®s deaths
were ascribed to resoiratorv diarrhoeal diseases
respectively (Registrar General®s Report 1977). The
comol6X1llv and divarsit-
these regions make the
process.
Estimati on of Chi 1d Mortal 11v Using Data Classified ov fge

Trussal s method, which is the md™%- ent ver n off
the original Brass estimation procedure is employed.
Estimates of q(l), q(2), q(), q(10), q(15) and g(20) are
obtained from data on children born classified by age of
mother. Hare 1i1t’s assumed that Tfertility patterns remain

constant.

DATA REQUIRED
The data required for this method are as follows:
() The number of childran born (GEE), classified

by five year age group of mother.



iaulc e.4.i

Age
Group

15-19

The number of children dead (CO) cl 3331 fled by

five year age group of mother.

The total fe *a popul ation (FPCP) classi fied by

five year a group. It should be stressed that
wogrien, <Nfid not merely married women are

cansil u.

COMPUTATIC ROCEDURI

Usa

is made of the dat antral Busia in the La

below to compute the probabi ii <« of dying.

To calculate the said probabilities, the Tfollowing

steps are

EPCP

£871

9%-Q 4 1990

25-29
¢ e
35-29
40-44

45-49

Q0099
3253
2799
2£91

2474

followed.

Marta i%¢v Hv Residence in Central Busia

Rural
CEB CE P(i) B(@) K@)
2£43 W/
16000 Q61
15450 i GBP
2051 £ frpi
20205 %
20325 7048
19709 7395
Calculation of average parity per woman. Parity

(P1) refers to age group 15 - 19, P(2) to 20 - 24

and P(3) to 25 - 29
P(G) = CEB(i)/FPOP (i)

42



Where CEB(i) denotes the number of children
korn by women 1in ace Group j; and FPCP(i) is the
total number of women,.in age group i. In our case

for Central Busia.

2643
pCl) = - = .334660
et
1CS3S
P(2) e = 2.186344
4956
15460
P(3) = = 4.031290
3335
19709
P() = = 7.966451
2474

Calculation of proportion of children dead for
each age group of mother. The proportion of
children dead, B(i), is defined as the ratio of
reported children dead to ch:Lldren ever born.i.e -

D(i) = CD(i)/CEB(i)

Where (CEB(i) 1is as defined in Step 1; and CB(i)
is the number of children dead reported by women

in age group |I.

d



Thus D(1) -
© ]

]

o F -

i.e. D(@) =

Calculation of

multin liars.

CD(1)/CEB (1)

-134260

CD(2)/CEB(2)

2261710323 = .208617

CD(7)/CEB(7)

.275209

The table below

presents the necessary- coefficients for the West

mortality modal

according to the Trusssl

Brass method,

55

to estimate the multipliers,

as w6l 1 53 tHs estirnalian

k(1),
variant of the original

cGushions



Tabl = . r = B RaSRT X0 T ™YY HBOS.

Age Index Mortality a(i) b(i) c (1)
GiGUp i T

q(x)/0 (i)
15-19 1 q(D/D(1) 1.1415 ~2 .7070 .7663
20-24 ft q(2)/D2) 1.2563 ~.5381 -.2637
25-29 a(3)/D(-0 1.1851 .0633  -.4177
30-34 4 q(5)/D(4) 1.1720 .2341 -.4272
35-39 3 q(10)/D(§\ 1.1855 = .3080 - AK L
40-44 6 q(15)/D(6) 1.1746 .3314 - .4537
AG- a1 U ~/EEN/DMN 11639 .3190 ~eralf
Estimation Equations k(i) - S:II(I)B \I?V(E])J Fz%/ P2, + cciH)P(2

Source: menus 1 x . P. 77

App lying this to the Cantral Busia data for
residence we have

H%—i}-« a(ld) +b@ P@/P2) + c(D) P2)/P(3)

AMG + / L RoLsa) t nps~, A LFISSILL

10C0 11
= _£65245
k(@)= a(2)+b(2) P()/P.) + c(2) P(2)/P(3)
=1.2563+(-.5231) .324650 +(- .2£37)(2.18£844)
2.126844 4.031290
=1.012600.
k(7)= a(7)+b(7)P(1)/P(2) +c (7)P(2)/P(3)
=1.1639+( .3190) .324660 + -.4435(2.106244)

2.126344 4.031290

T .U -JA U Jv)



Stac 4: Calculation of probabilities of dying.

Estimates of the probability of dying, q(x), are
obtained for different values of exact age x as the product
of the reported proportions de;d, B(i) and the corresponding
multipliers, K(i).i.e. q(x) = D(i).K(1). Note that x takes
the values respectively 1, 2, 3, 5, 10, 15 « 20, as it is
related iIn broad terms to the average age of the children
of women in age group 1i.

The probabilities of dying in Rural Central Busia are

thus computed as follows:

a() = K(1)-dD@
= (.665345)(.184260) = .122590
a(2) = K(@2)-D()

(1.01S600)( .208617) = .212498

q(20)= K(7)-D(7)
(.923315)(.275209)

.346436
Once g(x) 1is estimated, 1its complement p(x), uhe
probability of surviving from birth to exact age x, 1s

readily obtained as

P(x) = 1-0 - q(x)



Chi 1d Mortali tv Eatimation bv Mother s Education.

It has been observed that one factor which -is of
surprising iImportance in the explanation of child mortality
levels in the divisions was mother®"s education. In this
section, | have analysed the levels of child mortality in
the divisions of Western Province with reference to the
educational attainment of mothers. Maternal education has

been considered, rather than Paternal on three grounds.

First, maternal education is an index of socio - economic
status. Secondly, it gives an 1i1dea of how much effect
educational programmes have on child mortality. Finally

data on paternal educational 1levels 1is rarely available,
more so, it was not available in the 1979 census, (Kibet,

1931) .

In the discussion of infant and child mortality rates
for the divisions of Western Province in relation to the
variables of education, marital status and residence, we
have chosen to confine ourselves to the q(2) mortality
estimates and the ej values. It should be borne iIn mind
that any other values , viz, q(2), q(), qI) and qgq@)
would have been used as estimates since they are equally
accurate. However, the reasons why q(l) and q(10) are not
preferred is that the former is unreliable while the latter
is based on the memory of remote events by women whose

responses are not representative of current mortality

experience (Kibet 1931).



The table below

lists the q(2) values par 1000

births and by education of mother for each division.

Table 2.5.1

Aivisio n

Western Province

BUNGCMA

Central Busia
Hakati

Busia Township
Northern Busia
Tongaren

Elgon

Kimilili
Sirisis
Kanduyi
Kakamaga Forest
Mumias

Lugsri

Hamisi

Lurambi

Butere

Kabras

ko lor,ani

Vihiga

S e

- e o mom =

e N

No Education

= -

L N el Y o e o e el o el e o e o o il

-.Primary

107

104

105.06

100.46

00.26

94.32

IMR Per Division , Western Province, 1070

Secondsry .

71

70
143.36
114.55
131.32

73.49

104.35

37.63
07 54
93.63
N/A
133.29

79.05

live



The estimates in the table above show that child
mortality Jlevels vary greatly with the educational
attainment of the mother. The child mortality levels are

vary high for those whose mothers had no education at all.

The Ulevels drop for those mothers with primary
education. It"s also evident that the mortality levels for
mothers with secondary education and beyond is almost one
and a half times Jlower than that for mothers with no

education.

Whether considering a(2), q(3) or q(5) values, our
es.timates have shown that there exist some strong [link
between maternal education and child survival. The
children of mothers with higher formal education have higher
chances of survival as compared to those whose mothers have

low or no formal education at all.

Thera are several possible reasons that attribute to
this kind of trend. Education 1is generally considered a
principal factor which 1is related to development as it
affects mortality. This relationship 1is viewed as indirect
since i1t works through health. In a way, education of
mothers affect5 post-neonatal mortality for infants and young
children, since survival rates at early ages are largely
affacted by the social and educational conditions of the
mothers, which in turn determines their diet and nature of
their child care. For instance, mother®"s education may lead

to the practice of boiling water which can lead to a

=1n



reduction in the incidence of diarrheal diseases and,
consequently, reduce infant and child mortality. There is
an observation that educated females do normally get married
to educated males®"and this has its advantage of raising the
per capita income and promoting health awareness in the
family; especially to mothers as they are considered first
level health care providers Tfor children. Their activities
and attitudes influence the health of children and all
family members (Caldwell, 1S86).

The mechanism through which maternal education could
affect infant and child mortality has been discussed by many
scholars. This includes a heightened perception of health
problems and an increased sense of one®"s capacity to solve
the problem, creation of better knowledge on positive
health, sanitary practices; and changing of the relative
status of women in the household, a.g. improved maternal
education can also reduce child mortality by changing the
patterns of child bearing, with the assumption that educated
mothers are likely to space births and control them.

Besides the mechanisms discussed above, education of
the mother influences child survival 1iIn Kenya because it
infFluences place of residence. This 1is not surprising
because educational opportunities for rural women are more
limited than those of urban women. Rural women with
education are mare likely to move to urban areas 1iIn search

of employment. The fact that most women with high education
are urban residents is another advantage for thev are likelv

to enjoy the socio-economic infrastructural advantages.



There is also a general consensus that that educational
attainment is to be associated with a decline in infant
mortality (Caldwell, 1979; Anker and Knowles, 1977; Brass,
1979%. The 1inverse association between educational
attainment and infant mortality is to be attributed to many
causes. These include the likelihood that more education is
associated with:-

a) breaks with traditional TfTamily raising practices

(i) Lass fatalism about illness,

(iii) More effective child care and medical alternatives,

(iv) better utilization of available foods, from a
nutritional perspective, and

() more personal and intensive attention by the mother

with more of the family resources spent on the child.

The abovgkgortravs that:

©O) Central Busia, Hakati, Busia Township and Mumias
register high IMR of over 2CO0 for mothers with no
educati on.

(i) Lugari registers the lowest IMR for mothers with no
education, _followed by Hamisi, and then Vihiija - all
in Kakamega district.

(iii) Apart from Northern Busia, all the divisions of Busia
as well as Tongaren, Mumias and Butere register IMR
of over ICO for mothers with secondary education

plus .



2 .6 Mortality Estimation hy Marital Status
The table below gives the q(2) values (i.e. the
probability of dying at age 2) for all the categories of
marital status, viz., the single, married, widowed and

divorced/separated as per every division under discussion

Table 2.6.1 Probabil ity of Dvina at age 7 a(7) val ues

division Single Ma rri ed Widowed Divorced/
Separated

Central Busia .15364 .18805 .36963 .17122
Hakati .15160 10AACA .25046 CR1hA
Busia Township -16737 .15410 AAAAA .26340
Northern Bu3ia .07595 .15396 .09572 .17241
Tongaren .03725 .13925 .07251 .06447
Elgon .0599 .1064 -AaQCEt .10369
Kirnilili .11203 .11561 .12197 .11983
Sirisia .12191 .13564 .12677 .21098
Kanduyi .11976 .13780 .13153 .12623
Mumi as .13082 .17714 _BAARL .20334
Lugari .08476 .09731 .06602 .11206
Hami si .09421 .08512 .20513 .10790
turambi .11706 .14081 .26148 .10416

£re .12110 .14561 .40139 YROPRE
~sbras .anaoa .11937 .16280 .12437
lkolOmani .09689 .12036 .11230 .12064

hi na b8k .09656 <ARRAR .07175



In all the divisions other than Busia Township, Hakati
and Central Busia, the probability of dying of a child for
single women 1is the lowest. Tongaren has the Jlowest
probability of dying of .03725 and Busia Township has the
highest of .16737 . In Hamisi the married women have the
least child mortality estimates of about 35 deaths per 1000
live births, while the widowed and divorced/separated women
generally have higher mortality estimates in most divisions.
Lugari and Tongaren stand out different among the widowed
reaistering low estimates of respectively 66 and 72 deaths
cer 10CO live births. This could be explained by saying
that since the two divisions are settlement schemes, it is
possible that most women return to their original homes
after the death of a husband who had migrated to these

schemes (Munala, 1033).

The general observed pattern is that the single and
married women do on the average experience Ilow infant and
child mortality estimates while the widowed and
divorced/separated have higher values. This pattern could
he explained by noting that most of the single mothers are
educated and hence work outside their homes. This enables
them to have more income and a better understanding of the
society and health requirements. The single also have an
advantage Gf having low fertility, as most of them normally
have a TFR of or and therefore can easily take care -C

their children medically, socially and parentally



Further, studies have shown that the single attach
lot of attention to their children in that the security and
Protection which they would have obtained from their
husbands became displaced to these children. Consequently
(the single Mother sees to it that the children get
everything that she®"s able to provide, as she also tries to

play the role of the Father by filling the empty gap.

For the marri.ed, the mortality estimates are bound to

be low because both parents are there. In most cases,

either one of them or both are working and the income so
obtained is put to full use to see to it that the children

are well taken care of.

Where neither is in gainful employment _both of them
may try to look around and gat some source of income for as
they say two are better than one. All in all, there"s

attention from each spouse all directed to their children.

Data on separated/divorced and widowed is Ffairly
doubtful and could be subject to a lot of errors in
classfication. Most Mothers who are divorced/separated or
widowed do not 1like to state their actual and true
status. They would prefer to refer to themselves as
married. For most places in Western province, the widowed
have a tendency of getting re-married upon the death of

their husbands. As a result, the "new" husband will only be



interested in the children he will bring forth with the
widow. As a result, the children Ileft behind by the Ilate
husband are almost abandoned. This 1is likely to result 1in
higher mortality estimates for these children. In the case
of the divorced/separated, the children are left to suffer
as the woman and the man are both pre-occupied in searching
for fresh partners at the expense of the health of the
children. They may therefore not detect any cases of
sickness, malnutrition and neglect in their children. This,

too, leads to higher mortality of the children.

Mortali ty Estimation by Place of Residence

This variable refers to maternal place of residence at
the time of the census. From the table below, it 1is
apparently evident that where both rural and urban areas
exist as per the 1970 census, child mortality 1levels are

appreciably lower in the urban as opposed to the rual areas,

where su.ch levels are seen to be higher.



Table 2.7.1

Division

Central Eusia
Eusia Township
Northern Busi a
Hakati

Tonga ren

Elgon

Kimilili
Sirisia
Kanduy i

Mumias

Lurambi

Butere

Hami si

Lugari

Kabras
Ikolomani

Vihiga

IMR far each Division,

1000.

g2 Values

Rural

212.50

169.67
206.97
123.16
132 g0
133.21
161.49
159.29
i%9 39
173.12
167.31
102.05
101.36
136.20
138.21

110.25

Urban

151.24

174 .26

SO .65

136.38

67.78

143.03

130.82

93.03

Western Province, 1079

Combi ned cases

183

174.26

169.67

206.97

123.99

112.83

133.80

160.36

156.48

198.23

160.23

167.31

102.05

101.36

136.20

133.21

110.02



This excess rural over urban mortality is attributable
to the differential distribution of socio-economic
characteristics iIn the urban and the rural areas. Better

educated and higher income people do in a greater proporti 9"

live in urban rather than in rural areas.

The concentration of health facilities and manpower Iin
the urban centres as well as the provision of the basic
community amenities such as clean piped water, sewerage
disposal systems and the Ulike, among others are very well

known to reduce the spread of diseases. For ins. an. a
Kanduyi Division 1is served by a district hospital situated
in its urban area, tarmac roads, electricity, piped water
and several private clinics. The same applies to Lurambi

urban, Vihiga urban, Sirisia urban and Kimilili urban 1o
mention only a few. This contrasts sharply with the, r
corresponding rural areas where there may not even be a” <sx
road or medical facilities, Ileave alone clean drinking

water.

Thus, 1in the case of a patient falling sick 1in the
rural areas with iImpassable roads, it becomes very difficult,
to administer proper first aid. Most of these patients die
before they gat any medical attention due to poor
communication and lack of medical facilities among other
factors .

Another manifestation of the inequality existing
between rural and urban areas is the inequitable

distribution of medical oarsonnal . It was estimate”



Kenya during the 1976/77 Tfiscal year, 90% of all physicians
were Jlocated 1in urban areas Jleaving only 10% of the
physicians to t5 car®e of more than 10 million people in
rural areas giving a ratio of 1 doctor per 10000"patients!

(UN, 1932). Indeed this must be a grave fact.

Many infants in Kenya die from preventable or curable
diseases because they and their mothers get little or no
medical care before, during or after birth. Neonatal
tetanus, which is a major killer of infants in soma parts of
Western Kenya is commonly the vresult of unclean hands or
instruments used during child birth. This cause of death is
quite common in rural areas where there are scarce health
facilities or lack of trained health personnel. In rural
areas, a*good proportion of people are trapped 1in poverty.
They are consequently more susceptible to diseases in part,
owing to malnutrition, less access to immunization and poor
environmental sanitation. Malnutrition has bean found to
claim a lot of lives 1in rural areas because it lowers
resistance to infectious and parasitic diseases that could
not be threatening to a well nourished child. Just as
malnutrition prepares the child for infection, diseases
undermine the nutritional status of a child. A sick child
often loses appetite so that its food intake is reduced just
when it needs more nutrients than usual to Ffight 1illness

(Newland, 1931).



INTER-PIVI SIGNAL VAR IABILITY Combined Cases
There i1s a wide infant and child mortality differences

in the divisions under study as indicated by the table.

Table 2.8.1 Classification of Dlvisions by Size of Mortality at
Age 2 ™ 1000 a(2)

Divisions with given Range of Deaths par 1000 Births

ICC 110 120 - i: 140 - 150 100 - 170 30 - 210
El gon I Tongaren | Kanduvi | Busia [ Makati
1 J Township |
i - 3 |
Hami si I Kimilili ) | Northern Jj Mumias
| | I Busia I
t | I i
Lugari J Kahras J Sirisia j Central
| t 1 I Busia
o f ot i _ !
Vihiga j lkolomani J J Lurambi §
| | 1 i
| | ] Butare l
i i i i

Elgon, Hamisi, Lugari and Vihiga fall in the Tfirst
category with the lowest chid mortality of between 100 - 110
deaths per 1000 live births. OFf the Tfour divisions in this
category, all are from Kakamega district save for Elgon
which 1is from Bungoma district, and whose inhabitants are
mainly Kalenjin (00%) unlike the other divisions where the
inhabitants are Luhya. Lugari division 1iIs a settlement

scheme with a vary low population density of 123 people per



Tha division boasts of being the granary of the
district. Hamisi and Vihiga are divisions with the highest
populati on densities in the whole province of £12 and £92
respectively and ironically very low infant mortality rates.
The high population densities means very high economic
activities in these areas fTor survival purposes, leading to

high productivities which enhances high child survival.

Tn the second category, there 1is Tongaren in ulUuyonia

district, also a settlement scheme, Kimilili 1in Bungoma
also, as well as two divisions from Kakamega: Kabras and
Ikolomani, while the third category contains only Kanduyi
where ironically a district hospital exists. The Ffourth
class holds, Busia Township, northern Busia (in Busia), and
Lurambi and Butere ."both in Kakamega district). Once again,
Lurambi does not seem to benefit from the services of the
provincial hospital iIn its precincts as well as the numerous
dispensaries 1in 1its urban setting. Finally, Mumias a
sugarcane zone 1in Kakamega and Central Busia and Makati in
Busia lie in the Ffifth and last category. The
classification reveals that tha child mortality situation is
badly off in the divisions of Busia district and that apart
from Sirisia and Kanduyi (in Bungoma) the other divisions of
Bungoma are at a great advantage in that there are more

child survival chances in Bungoma than in the other two

districts of the province. Perhaps this 1is due to the



densities 1in the region whereby we Tfind that

pGpU1lallCu

Bungoms as a district is the least peopled with a density of

162 people per square kilometre followed by Busia (122) and

Kakamega (204)- , AIl in all, it can be concluded 1°L

Mumias and Hakati are the most disadvantaged divisions in

the whole province in-so-far as the child mortality

situation 1is concerned and that Elgon, Hamisi, Lugari and

Vihiga are the most advantaged in this respect. Furthermore

Lugari has the least figure while Hakati has the highest-
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Fig. 4 INFANT MORTALITY RATES PER DISTRICT
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0 LIFETABLF CONSTRUCTION
9.0 Introducti on
The lifetable is a valuable instrument to study the

mortality farces, "for only there the number of deaths (in dx
column) sums up to exactly the number of births (the radix
number of 100000). Furthermore,, the gradual erosion of the
initial cohort (the [Ix column), traces a dividing line
between those who survive and those who have perished, for
every single year of the (maximum) life span. Finally, the
computation of life expectancy at birth and at each of the
following years of age (the anx column) gives an exact and
more optimistic aspect of the gloomy connotation of
mortality, the effect of which is now expressed in years of
Iife,C instead of dead persons.

5.1 Gslculfriun of Mortalihy kK213

In the determination Gt t¥idi muiuvaiity Hlevel .

region, wa make use of the compliment of q(x) viz., P

where P(x> = 1 g(x)., which is the probabilitv of
surviving up to age x Ffrom birth. Here, x takes the val U6S
Mi ?» = C In, I§., and 20 . This mortality 1level wi 11 be
somewhere between 2 levels derived by Goale - Demeny
lifetables. The implied level of mortality is made by
considering q(2), q(2) and q(5). To obtain the required

p(=0 , we interpolate between the upper and lower levels.

The linear interpolation is based on the concept of the

S~adient of a line. Suppose that the rectangular coordinate



@}, y(@)) refers to the lower mortality level with 1its
corresponding probabil ity of survival. Further, 1let
(x(2),y(2)) be the wupper mortality level with its
corresponding probability of survival. Let (»,y) be a point

in between, then

@) - yd) y - y(i)
(D
x@2) - x@)) X - *(1)
In practice x(2) x() = 1, since x(2) and x(D)
represent two contiguous mortality levels. ™6 _ jf y is

known, then

x =x() +y -y@d) oooooo.... 2)

If however, x is known, then y is easily determined by

Hits rotinuia » @Y & (N — laxNr - I\ (3

Construction of Abridged Model Life Table
The average mortality level so obtained will help us to
construct a lifetable. We First calculate the probability
“(x), using equation »»*.  Each PO\
then multiplied by the radix 1Q to obtain the number of
survivors at acre x 1i.e. 1,,. Other lifetable functions can

then be computed as under:

(i) nPx = The probability of surviving between age x and X

+ n is given by the formula

nPx 1x+n /"X

(2) nQX : The probability of dying between age x and age X

+n, o~d =s given by’ the acimu ta

n:: - 7 - nPn

uJ



(3) ndx : the numher of persons who die between age Xx and X

+ n, and 1is given by
n™x *X AX+n

@)) ¢+ The person years lived between age x and age
+ n, and is generally denoted by

nL*

where n is the width of the interval.
Speedal formulae are given for those aged 0 - 1, 1 - 4,
beyonu 75 years ThesS 306

1L0 = 0.310 + 0.71L1 ¢ 49Or ages 0 -1

41 = 1.31% + 2% 2 for ages 1 - =

«oL75 - *75%ng10 *75 . for o0S %G and beyond

() Tx - "he total number OL peepla from age x and

bv T. *+N nl,, Tor all ages except the last age
for which T,, = L,,
2-9.3 Chrnpu taytvan of values

Here we are going to use data Tfor Central Busia

(combined cases). The gq(x) values have been retrieved from
the Coale - Trussel on mortality estimation (combined
cases). The q(x) values and their corresponding complement

p(x) values have been reproduced in the table below.



able 2.9.1 P(x) Values far Central Bus'!a : Combined Cases

X q(s) P(xX) =1 - q(x)
1 .121953 878047
A .212183 .787817
e 226737 .773263
fa .262106 737894
10 .235294 714706
15 .314083 685917
no .346373 653627

Steo 11 Computation of jinterpolated levels:

Prom the Px values ogptainscl sbcvG . we wish to Obtain their

corresponding mortality levels as expressed in the Coale

Bemeny model [life ¢aples. As Coa le - Bemeny model life

table mortality Jevels are in whole integers, some

interpolation will pe jmperative. This is achi evad thIOUC[h

the application of the formula:

Interpolated = lower + Calculated Px - lower level Px

levels level @ --—-——-
upper level Px - lower level Px

This 1is done for pP(2), P() and P(5) and then the mean is

obtained to represent the average level.

Thus

0.787317 - .77271

=9.73016
0.79340 - .77271

gi



0.772263

10 + - 10.00525
0.79462 77315
0.727394 - .72530
P5 = 9 + _ 9.50639
0.75017 - .72520
Henca, mean level = P2 + p3 + pc

= 9.72016 t 10.11525 + 9.50639

= 9.74727.

e 6p 2.» Computation of Interpolated 1,, (Survivors)

To compute the interpolated 1 we retrieve the
probabilities of survival for the lower 1level and upper
level by using the actual number of the average level as the
lower 1level and the next one as the upper level. In our
case 9 is the lower level and 10 is the upper level as the

table below illustrates.



Table

Age

&)

10
15

20

20

ae

40
13
50
ce
GO

G5

AQ
Tc

.9.2

J X

Level

.91004
.969S3
.96927
.9GO 60
.95231
.94737
.94123
Bl M
.92911
.01422
.SS914
-er0ip
.72945
.70990

.60062

.hBsye

To obtain the

Interpolallan

Level 3

*X

Level 10

.91977
.97229
.97240
.96435
.95769
.95226
.94659
.94117
HAAH A
02072
.29676
.8gvue
.20142
72275
.61594

.27567

interpolated

level s

nP x

Interpolated

Level

-91731

.97212

97163

-96340
-95652
-95102
.94524
.93974
-93329
-91913
.29483
.B9848
.79240

.72027

in the

the above table , we employ the formul a be low:-

IntErpolated
rx

lower
P

+ (Upper
A
i Fx

lower) [mean
Px ) [1level

[upper
[level

last column in

lower]
level ]

lower]
level]



X =D lcuer (upper lower) [mean lower]

(P1 Pt ) [Level level]
Eoper lower]
[level level]
i.a. P, 91004 + (.01977 - > [3."°" " 9]

[10-09 ]

91004 + (.91977 - .91004) (
91721.
lower + (upper [mean lower]
Pc e (P= [level level]
[ioper  1ower]
[level level]
9so t nn &g _  959S2 [9.74727 - 9]
C 10

= .90922 + (.97239 .95S9S2) (.74727)

= .97212
They are these survivorship probabilities calculated
far ages 0-1, ] -4, 5 -9 ...... 70 - 74 that are used as
the 1initial life table function from which all the others
are derived. The survival probability for ages 75 and over
is assumed to be zero. While the corresponding will B®
assumed to be 1 as the table for central Busia, combined

cases below illustrates



Table 7.9.3

Age nox
Group

0-1 0.08769
1-4 0.07783
5-9 0.02337
10-14 0.0366I
15-19 0.04342
70-74 0.04898
25-29 0.05476
50-34 0.06076
5 - 0.06661
40-44 0.08087
45-49 0.10517
50-54 0.14465
95-59 0.2016
60-64 ft 2707°
65-69 0.33793
70-74  ff efrgen
754 1

0.91731
0.97717
0.97163
0.9634

0.95658
0.9.610?
0.94524
0.93974
0.93339
fi. 11810
0.39483
8. fzvow
fr. tisgli

fr it
0.61207

0.37316

0

Lx

100000
fiftft

89173.53
gy 5 G
86643.68
PEfAR . 3G
75937.18
1770 oo
67453.47
SIS . 91
57353.73
CLitoft fif
el gg
35363.01
25470.92
15689.98

5317.559

Tlfet5h|a fOf uilTih] Dfiu cfisn."!

8269
UST A
2529.353
PG BER,
3171.158
3910.967
4158.320
4375.394
4493.075
5090.607
6036.060
7490.371
oty poit
9897.097
offftt g
9777.477

5317.559

131 Rriisia

nLx

94211.7
360018.8
439543.0
439543.0
425290.5
389463.3
369290.1
348080.8
326034.6
307077.9
w1,
740187.7
199133.4
167084.8
102652.2
53518.86

21901.60

Tx

4505920.

4411708.

4051689.

4051689

3612146,

7778644,

2389091,

7019801,

1671720,

1346685,

1043612.

769483.7

529296.0

330157.5

178072.7

75470.46

21901.60

45.05920
48.09397
45.43600
45.43600
41.68967
34.79798
31.46141
78.13971
24.73330
fti fitfch
18.03411
1% 891IRG
11.95005
i nugurng
6.991217
4.337750

3.764740



2.9-4

2.9.4

Table

Expectatlsn cf Life at 24441
We now want to Jlook at how 1life
Province is affected by the level
nnf fko mar 1l fal ¢ fa Flie nf Fftp
place of residence.
-1 Expectation of Life at Birth
2.9.4 Sxpectati on of Life at Birth

Divisi on

Central

Busia

Hakati

Busia Township

North

Tonga

Elgon

ern

ren

Kanduy i

Mumi as

Lug a iti

Hamisi

Lurambi

“Utare

Kabras

TL a

*Apicmani

Vihiga

Busia

No

43 .77

45.92
47 .29
6% .83
A - 3
50.51
49._15
43.30"
44 .46
54.66
€y g%
43.16
46.23
Fe _FOD

CA CA

51.94

=1
-0

Education

of

mmother

expectancy

35

By Educati on

in

education

Wes tern

of the

Well 3S

by Educa tion

Primary Ed.

AG CO

it 6§

51.23

51.90

a9 ._g+¢

G#A &6

i .29

G} e

faR (&

A8 . fw

56.56

56.01

52.37

Sk v

J 2

% . 4R
G6 .54

Sec .+

54.31
56.36
53.41
53.23
53.19

§0 .0§

56.93
54.50
59.21
60.04
53.79
9h.5¢
53.60
59.53

53.99

Ed

her



ihe table above gives the life expectancy in years for
each division by the education diffarential. It is clearly
evident that there is a substantial gain in life expectancy
with increased 1leve] oFf fiducit-jon = In other words , the
children of mothers with secondary education can expect to
live for a relatively 1longer pelriod than those of mothers
with no education. As an illustration, looking at Central
Busia, the gain in life expectancy from No education to
primary education 1is 4.76 years, and the gain 1in life
expectancy from primary to Secondary education and above is
6.20 years, whereas the gain in life expectancy from No
education to secondary education is 11.56 years - which 1is a
substantial gain indeed. It can therefore be concluded

that secondary education and above enhances the longevity of

life.

"*An  Expectation of Life at 3irth by Marital Status

The table below shows the expectation of life at birth
by marital status. It looks apparent from the figures that
“he children of the married have a clear advantage over the
rest viz., they live for a much Ilonger period compared to
m-hose of the rest of the categories, and that those of the
widowed women are the most disadvantaged, viz. , they live
&or the shortest period 1iIn contrast with the other
categories. Thus, marriage stability provides a conducive

environment for the enhancement of life expectancy
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m-I-le » 8 ¢

DIVISION

Central Rusia
Haka ti

Busia Township
Northern Busia

Tongaren

Kanduyi
Mumi as
Lugari
Kamis i
Lurambi
Butere
Kabras
Ikolomani

Vi higa

Sirigle

44.
46.
43.
49.
55.
53.
53.
49.
49.
47 .
52.
56.

51.

Len=s |

53

51.

49.

93

61

34

20

00

79

10

32

37

17

73

01

61

25
33

42

Life Expectancy by Marital

Married

47 .11
47 .57
51.45
50.54
53.32
55.96
53 . £9
56.01
51.03
49.53
56.21
56.19
53.31
54 .52
56-60
52-64

54.90

Status

Widowed

42 .51

40.16

47 .29

46.32

50.71

43.70

AA _n C
—ey ]

51.21
43 .07
43.33
50.22
51.56
49.77

48.61

Divorced/
Separated

oo
. aa

51.25
51.01
49.25
47 .35
54.10
51 .S3
50.22
51.65
52.53
49_42

53.31



"4 "3 of UF. at Birth

Th. discussion of life expectancy by residence is

i..wonwlugi ve as most of the divisions being dealt

Uith have only one category of residence - rural.. A good

comparison between rural and urban therefore, does not arise

in cases where the division is solely rural or urban (in the

Busia Township). However, in the Tfeu divisions

-her. the classification is both rural and urban, it 1is

abundantly clear that life expectancy is higher in the urban

as opposed to the rural areas. There are several reasons

i-hat contribute to E%_li% trena, among them berFng the

existence of a better Af{Lasci'irdture @ urBan as compared to

eas, provision of piped and clean drinking water

M tHs urban am® - .
L distance of medical and health centres

)

in urban areas, to mention onlv a faw

75



Table 2.9.£

division

Central Busia
Hakati

Busia Township
Northern Busia
Tongaren

El aon

Kanduyi
Mumi as
by ing i
Tami si
Lurambi
Sutere

Kabras

Ikolomani

Vihiga

Rural

x5 LY

44 .50

43.69
54.76
X =/
52.97
50.75
49.79

45.71

48 .57
49 .47
51.80
51.59

54 27

Life Expectancy by Residenca

Urban

co 0o

43 .64

59.87

52.50

55.96

"51.88

53.59

Combined

45 .06
¢S
43.64
43.69
54.05
52.37
52.72
50.78
50.. 10
45.71
59 .g9¢
Cifo %=
50.42
49 .47
51.80
51.59

54.09



2.0.5 Summarv of Rssults

Table 2.9.7 Relationshio between IMR and eQ fCombined cases |l

DIVISION IMR

Central Busia 133 45.06
Busia Township 174 e _EK
Northern Busia iAd 43.69
Kakati 207 44 .50
Tunua 2Sn 124 §n 4§
E19 113 §2 _9ni
Kimilili 134 7R
Sirisia 129 §6 Ab
Kanduvi 153 50.10
Mumi as 193 45.71
Luga ri 101 S nweo
Harmsi 102 GG AT
Lurambi 150 o 4
Butare 157 49_47
Kabras 136 51.30
lholomani 14e 51.59
Vihi ga 110 54.09

The table above gives the Infant Mortality Rat® yai-
1000 births as wall as the expectation of life at bi Xn
.esars, Tor all the divisions under study. At the ans®”
lao”s abundantly clear that there 1is a direct relationsll’*
b=t ,,aen irifant mortality rate and the expectation of 1i~" a
irth, in that where the IMR is high. the & a 13

Corraspondir.gly low.
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It can be iInferred that iIn as far as TMR 1is concerned,
Vihiga, Tongaren, Hamisi and Lugari are the most advantaged
since their values are fairly Ilow. OF these four, Tongaren
and Lugari are settlement schemes with population densities
of 130 and 128 people respectively per square kilometre
which make these among the least populated divisions in

Western Province (see Table 2.9.8 on population densities

on page )-

These divisions are also agricultural zones where
maize, beans, milk, millet, among others are found in
abundance. Given the low population densities and plenty of
fu_c_d production, it therefore follows that nursing mothers
are well fed., resulting in healthy infants, hence the Ilow

IMR and high a, - Vihioa on the other hand, is tw w 1-

dé#eély Heopled division in the province. With a

total population OF 254,940 peopile and an area of OBU Km-,

giving rise to a pOpul 3t10n dens ity or S92 peopie oar

square kilomatre, one would agree that 'iJ_Hi‘."s is a VEry bigh

population density indeed. Yet surprisingly. the
= life at birth is among the chest in the
a low IMR. This could b= =t%

ng them the industry of the in
number of kilometre of tarmac roads available, the number of
medical facilities available within the division (it was
among the divisions enjoying several medical facilities) and

its ease of accessibility to Kakamags, Kaimosi and Kisumu



where big hospitals exist. Consequently, there was a
resultant 1low infant mortality rate in the division. The
same applies to Hamisi where a mission hospital exists as
well as the availability of district and provincial

hospitals viz. , Kakamega, Kapsabet, Nandi, Nyanza., etc. in

the vicinity.

Another factor is the growing of a combination of cash

and subsistence crops, namely maize, beans, uimbi, tea and
coffee to ensure enough food to survive on, and a Tair
income from the cash crops. Further, the cash crops so
grown especially tea could be harvested for several years
without a waiting time to maturity as 1is the case with
sugarcane found 1in the neighfcaurina Mumias and Butere
divisions. Dairy Tfarming based on zero grazing 1is also
iiighly practised in these divisions diving rise to plenty of
milk. Also Hamisi and Vihiga are perhaps the only divisions
with the Ilargest number of market centres 1in the province
a»,d such centres enhance, to a great extent the economic
activities of the residents thereby raising their standard

of living.

~Mantral Busi a, Hakati and Mumias are the divisions with
the highest IMR ( > 130%0) and low expectation of life at
birth (< 45 years). in the case of Central Busia and
hakati, we can attribute this to malaria which 1is quite
ndemic iIn these areas. For Mumias, this could be due to
the agricultural pattern of the area. Mumias cultivates

mainly sugarcane which takes at least ? years tn mature for
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harvesting. Very few food crops Qlike maize or beans are
grown. Consequently the Mumias residents wait Tfor at least
2 years before getting any earnings for their sugarcane
crop. Most of the men in this division have a tendency of
marrying more wives after getting the "boom"™ money from
sugarcane. Others 1indulge in excessive drinking which
consequently affects their health. There 1is thus little
regard to the quality of the upbringing of their infants

resulting iIn high IMR. The food consumed 1in this area is

mainly "imported"™ from the neighbouring Bungania district al

exorbitant prices.

Overall, it can be noted that "of the three districts
in Western province, only the divisions 1In Bungama seem
advantaged; as the values of IMR are Tairly 1low on average
and a values are hiah. Lookina at Dooulation densities of
the divisions in the district, it is clearly evident that
the average is below 200 persons per square kilometre. For
instance Sirisia (192), Kanduvi (203), Kimilili (126) etc.
The. climate and soil texture in the district Tfavours high
agricultural production - which indeed 1is the case. Dairy

farming is also practised virtually in every homestead.



Table 2.9.8

Kaksmega

Busis

Rungoma

Poculatian Densities

Vi hi ga
Hamisi

Lurambi

Ikolomani

Kabras
Lugari
Butere
Mumi as

Kakamega
(Forest)

KAKAMEGA

Northern
Central
Hakati

Townshi p

BUS IA

Sirisia
Kanduyi
Kimilili
Elgon
Tongaren

BUNGOMA

WESTERN

Female Ma la Tota l Area
Square
Km
117693 137247 254940 363
44615 50132 94747 3.4
52580 55365 107945 399
66526 74122 140648 349
49554 52562 102116 451
34235 24320 68665 535
€00g 66290 125126 344
GR. 20 69552 132775 568
2576 1249 3925 O
489933 540949 1030887
39394 41688 31082 507
53409 60914 114323 644
35472 42107 77579 430
11367 12990 24857 44
140142 157699 297841 1626
23219 24621 47340 248
31854 86233 168087 825
78497 81830 160377 1263
oee 39278 7317 3 354
24376 25082 49453 378
246841 257094 503935 3074
876921 955742 1332663 8196

11

Pop
Densi t
692
612
270
402
226
128
362
700

12

294

159
177
ion
cc7

13 m
192

203

220
130

163

Par



CHAPTER

FERTILITY ESTIMATION USING. THE COALE TRUSSELL MODEL

INTRODUCTION =

The economic theory of fertility views children as
having costs as well as yielding satisfaction (i.e. utility)
to parents. Consequently, children are seen competing with
other goods and leisure Tfor the limited resources of the
household (viz., time and wealth, among others). The theory
draws a distinction between an income effect on the demand
for children which 1is anticipated to be positive, and a

substitution or erica effect which is expected to be

negative.

Emoi rica!lv, the "price"™ of children is often
represented bv the wife"s level of education, which is
normally viewed as being a reasonable proxy for the
opportunity cost of time consumed by child care, while the

husband®s level of education is sometimes used as a proxy

for incama or wealth (Anker and Knowles, 1932).

This chanter, therefore, reviews the effect of various
variables (viz., education, marital status and residence) on
fertility. The Ffertility index used here is the total

fertility rate (TFR) The Coale - Trussel model 1is going to

be employed.



One major limitation encountered from the 1979 census
data is the classification of the data on residence. _iome
divisions which one would expect to be exceptionally rural
have been found to have been classified as consisting Oi
urban status. The feature that was based on in the
classification of either urban dr rural 1iIn this vara is on
fact just the presence of one or two shops; f°r instance in
Tongaren and Sirisia in Bungnma district. Cn the other
hand, some areas which one would have expected to have been
classified in two categories of both urban anc* rural have
been found to have only one status: rural. Such is the case
in the divisions of I1kol omani . Mumias and Hamisi , to mer.uion
only a few. This kind of m.isclassification is bound to give

rise to some sourious results as will be noted.

Another problem with this data emerges in the
classification of women 1in the various classes of their
marital status. This 1i1s particularly so nmang the
categories of widowed and divorced/saparatad . *n ~,e cass
of widowed women, especially those iIn their tender ages of
below 35 years, the reliability of their data 1is highly
questionable. Most of such women 1in Western province arc
known to get re-married immediately which maans that they
are bound to give their status as married and not widowed as

would be expected. This, too, will be founa to have an

4 J
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2.1

of successful application of this method, the aga pattern of
the period fertility rates is combined with the Ilevel
implied by the average parities of younger women to derive a
set of fertility rates that is generally more reliable than

either of its constituent parts (Manual X).

DATA REQUIRED

The following data are required for this method:

(a) The number of children ever born (CEB)

classified by Ffive-year age group of mother.

/u\ The number of children born during the »en,
preceding the survey or census classified by
five-year age group of mother, or the number oi
registered births iIn the year of the census,
also classified by five-year aga group of

mother.

© The total number of women in each five year age

irouD .

COMPUTATIONAL PROCEDURE

Eor the purposes of illustration, the following data
for rural Kimilili are used to arrive at the TFR using the

Coale - Trussel model, whose steps are outlined.



Table 3.2.1 Fertil itv Estimation in.Kimilili bv Residence Rural

Acre Index FPOP(i1 CBB.":) BLi2M (i) (Births in the
Group i last 12
months to the
period
preceding the
Survey)
15 - 19 1 8747 2406 314 -
20 - 24 4 6215 12011 2009
25 - 29 mj T433 16834 1463
30 - 34 £ 3090 18751 394
35 - 39 c 2551 19746 610
40 - 44 6 2272 20635 342
45 - 49 7- 1953 18199 78
Stsc 1: Cal culation of reported average parities
The rspci ica - 'UTI_a_C_U'HI?%_j_ - - -
group i 1Is denoted by P(i>. Its value i

obtained bv dividing the total number of
chi 1dren ever born to women 1in age group i by

the total nhumber of women iIn that age group;

1.e.
PCi> - CEB(i) /FPOP(:)
Thus P(1) - CEB(T)/FPOP( 1)
= 2406/8747 = -275065
P(2) CEB(2)/FPOP(2)
= 12011/6215 T 40, ¢od
P(7) CEB(7)/FPOP(7)

= 1819971053 9.318484

>c



Step 2: Calculation of a preliminary fertility schedule from
information on births in the past year or fronm

registered births. 5

The fer-tility rate of women in age group i 1is
denoted by f(i). This value is computed for each
i by dividing the number of births occurring to
women in age group 1 during the ~yelar preceding
the interview by the total number of women

(whether childless or not, ever married or not)

in that age group; viz.,

f(a) = BL12M(1)/FPOP (i)
where BLI2M(i) refers to births occurring in the last
12 months preceding the survey (census) in age group

Thus F(I) BLI 2M (1),/PPOP(l )
914/2747 = .104492

f(2) = BL12M(2)/FPOP(2)
= 2009/6215 = .223250

f(7) = BLI2M(7)/FPOP(?)

= 72/1953 = .039938

In the case of registered births, the births by age
group recorded for a calendar year should be divided by an
estimate of the mid-year female population of the age group

(usual 1v from a census).



Step 3: Calculation of cumulated fertility schedule for

0 (i)

Thus

peri od

To compute this schedule, denoted by Q(i),
the fertility rates computed in step 2 above are
added beginning with ¥f(I) and ending with Ff(i).
The value of this sum multiplied by 5 is an
estimate of cumulated Tfertility, up to the upper
limit of age group 1i. The Tformal definition of

O(i) 1is given as

[ 7 1
=5 [Z- f(i)]
[i=o 1
0(1) = b5[Ff(@)] = 5(-104402)
0(2) = 5(f@) + f(2)
= 5[ .104492 t .323250] 2.13S71
o7y = 5[f( + fO + __ + FT()]
= b5[.104492 + .323250 + ... + .039033]
= 7.629053.
Estimation of average parity equivalents for
period. Average parity equivalents, F(i), are

estimated by interpolation using the period
fertility rates T(i) and the cumulated Tfertility-
values Q(i) calculated iIn previous steps. Coale

and Trussel* proposed Tfitting a second-degree

polynomial to three consecutive values of 0(i) and

a
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estimating the average parity of women of an age
aroun within the range by evaluating the integral

\
of the polynomial.

A somewhat more accurate procedure, is based

|
* on the following interpolation equation:

F(i) = Qi *“ 1) + a(i)f@) + t()F@G + 1) + c(i)o(7).
Values of the parameters a, b and c¢ were estimated by
using least squares regression to Fit the above equation to

a large number of model cases constructed using the Coale-

Trussel fertility model*.

The table below shows the values of the coefficients

required for the use of the above equation.

Table 3.2.2 <coetticient TFTor Interpolation Between Cnmul. ted

Partilitvy Rates tG Estimata Parity Eaui

Coefficients

A5s Inde x a(ci) b (i) c(i)
Group (i)
15-19 1 2.521 - .133 .0024
o & J.Jil - .754 .0161
25 9 5-1 o - .627 .0145
20 - 3 428 - .563 .0029
°c¢ - c $.549 - <he8 .0006
40 - s 3.362 i 401 — .0001
45 - ? .080 .016 .0002
lift_e: b(7) shcul d be applied to f(i - 1), not i

is to f(S) Rr-.d n£2h T(3) .

30



FCD

F(2)

Applying thits« to our data, we have:

=0(0) +a(Of) +b(1)F(2) + c(DQ)
= 0+(2.531)(.104492)+(-.138)(.323250)+(.0024)(7.629068)

= .222010

= Q1) + a(2)F(2) + b(2)E@R) + c(2)Q(7>
= .522464 + (3.321) (.323250) + (~.754) (-346703) +
(.0161) (7.629063)

1.457320.

Q(6) + alfnNF(7) + b(7)f(6) + c(7)HQ(7)

7.429375 + (3.323) ( .039933) + (-O01fi) (-150523) +

(-.0002) (7.629063)

7.533142.

lalculatjnn schedul

conventional Tfive year age groiPsnm

When age-specific fertility Frates have been

calculated from births in a 17 month per iod

classifed by age of mother 3=* the end of the

period, they are spacific £°r unorthodox age

groups that are shifted by~ Six months. A

fertility schedule for convent! on@l, five-year Sue

groups, f-(i), can be estimate~ Dy weighting the
rates referring to unorthodox s9c 9roups according

to the equation."! below: i and i1



') =@ w@ - D3FGE) + w@DFG + 13 ..., (i)

where f(i) ami F+(i) are respectively, the unadjusted and

adjusted age specific fertility rates: and the weighted

factor, w(i) 1is calculated as

w() = X@) + y()F@) 0@ + z(i)F@G + 1X/0@ ... (i)
Note that the coefficients to be used 1in (ii) are

displayed in the table below.

Table 3.2.3 Coefficiants for Calculation of Wei ghted Factors to
Estimate Aae-specific Fertilitv rates fTor Conventional

Aae aroues from Aos crgups shifted by six months

Coef ficiants

Acs Index x (i) y (i) Z(1)
Group )

15-10 1 .031 Q57 .114

70 - 24 P .053 900 —. 999
25 - _004 1.219 .. 977
20 - A .120 1.130 -1.531
35 - < .162 1.739 _% _55A
S 6 .270 0 oA -21.497

The values of x(i), y(i) and z (i) were obtained by

fitting eanation (ii) bv least squares regression to the

same model cases used in deriving the coefficients presented
in table (2) . No weighting factor 1is needed for i1 = 7, as

childbearino is assumed to cease after age 50: and Ff+(7) is

\
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therefore taken to be (@ - w(6))F(7). Births reported to

women under age 15 can be included among those reported by

women aged 15 19 .

Thus to applir equation (i), equation (ii) must be used

first as foilows:

w(l) x(x) + Vv(L)f (L) (7) + z(1)f(2)/0(7)

_031 + 2.287 (.104492) + .114(.323250)

7.62 DOSS 7.629063

.063885
(2) @ + y@2Tt(2)/7Q(7 ) + z(2)£(3)/Q ()

063 + .999 (.323250) + (-.233) (.346798)

7.62 9068 7.629068

-100456
x(fi) t y(6)f(6)/Q(7) +*(6)£(7)/IQ(7)

.270 + 3.454 (.150528) + (-21.497)( .039938)

7.629068 7.629068

.08600

Consequently, Tf*(.i) values can now be computed by

applying (i) as below:

=+ = [0 -w@OIfA) + w(@)F(2)

= (1) + w(l)f(2)
=  .104492 + (,063SS5)( .323250)

.125144



f(2)

+(7)

Step ji:

L1-w(CD)1F(2)+w(2)F(3)

[L - .063335] (.323250) + (.100456) (.346703)

[1 - w(6)]f(7)
[1 - (--03600)3 (-03093S)

.043373

Adjustment of period Ffertility schedule.

With the quantities computed in steps 1 and 4,
the ratios P(i)/F(i) are calculated. Ideally these
ratios should be fairly similar for different
values of 1, although 1if CEB are increasingly

ommi 11ed by older women , the ratios will tend tG

decrease as ag0 increases (especially over ages 30

or 35). In prnctice, however . they are gften far
from being constant, even balow age 35. A
weighting factor K is thus obtained by getting the
mean P/F. Once the adjustment Ffactor K has been
computed, an adjusted fertility schedule is

computed by multiplying the fertility rates for

conventi onal age groups, T (i).

*The Ilevel of total fertility rates obtained by the
Coa le-Trussel P/F ratio method depended on the
multiplying factor K. Originally the ratios P2/F2

or P3/F3 were considered to adjust age-specific

fertility rates mmst accurately.

03
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However, in this study, for almost all
divisions, P(i)/F(i) ratios for younger age groups
are rather hijgh. Since they seem reasonably
consistent, albeit higher than the anticipated
average, Tor all age groups, age-specific fertility
rates were adjusted by a Ffactor obtained by the

arithmetic mean of all P(i)/F(i)-

Fertility schedules obtained by such an
adjustment factor seem to provide reasonable
estimates of total fertility by K, to yield
adjusted T*(i) values, viz*;

() = KF+(i).

Once all the f*(i) varues are available, one may

calculate

the total fertility. TF, which is defined as

QT ()i
G=1 " 7j

Turning to our data we have:

P(1)/F (1)

P(7)/F(7)

337394

0.253022

1.550609

9 noonnn .13313 3

u .

0.253022

A



Mean P/F I Z;P(i)/P(i)

7

= 1.243262
f*(1) = KF+@) = 1.243262 (.140192) = .174996
f*(2) = KFf+(@ = 1.243262 (-341257) = _425979
*(7) = KF+(@) = 1.243262 (.04734) = .053393

Finally the TFR can be obtained as follows.

TF = 5c[L’\ f*(i)3]
[i=1 1
= 5[Ff*@) + ) + ... + ()]
= 5[.174906 + .425979 + ., + .053393
= 9.269320

An estimate of the number of births b(i) can be
obtained by multiplyina the oeriod fertility rate by the

female population, i.e.

b(i) = £(i) FPOP(i)

Thus ,

b (1)
- = (.104492) (3747)

f(.1) FPDP(ID)

b(2) = F(2) FPOP(2)
= (.323250) (6215)
=  2639.330

b(7) = F(7) FPOP(?)

= (.039933) (1953)

- 106.6090



3.3.0 PI SCUSSTON OF RESULTS

3.3.1 FERTILITY ESTIMATION BY EPUCATT ON

The table below gives the TFR values for three
categories of womepz those with no education, those with
primary Jlevel of education and those with secondary

education and over for all the divisions under study.

Table 3.3.1 Total Ferti 11tv bv mi ffarential of Edunation

Division None Primary Sec .
Western Province 3.91 9.37 7.41
BUSIA DISTRICT 3 02 0 c4 6.66
Central Busia PGP 8 .33 7.26
Hakati 7.33 3.00 6 .61
Busia Township 7.01 7.57 7.23
Northern Busia 8.16 9.30 4.82
BUNGOMA 9.41 9.94 7.37
Tonga ren 10.03 10.62 8 .0y
El gon 9.16 7.73 6.46
Kimilili 9.39 9.93 7 .S3
Sirisia 9.19 9.33 3.22
Kanduyi 9.10 9.53 6 .98
kakamega 9.03 9.22 7.34
Nak. Forest/ 10.20 8 .99 6.50
turambi

Mumias 8.46 8.62 5.39
Lugari 9.33 10.38 7.81



. N Sac .V
nl. vi si on M Prirnarv

Hami si 9.39 9.27 7 .10
Butere 3.76 3.93 7.34
Kabras 9.42 9.39° 3 -56
lkolomani 3.64 9.49 7.19
Vihiga 7.90 8 8 7.06

Looking at the above table, it is clearly e”ideni-
women with primary education have a higher TFR than 1i_hoe
with no formal education except those in Elgon division.
There are two reasons for this: Firstly women with primary
education may not be Tfollowing the cultural nofFS 1
instance child spacing. The second reason is ttau primary
education enables women to reduce pregnancy wastab5es thioug.i
modern methods of hygiene on personal cleanliness as "'s
other basic health requirements. The fertility rate fai
those women with secondary education and above 1is 1ound
be least, compared with those with no education as N as
those with primary education. This 1Is because a p°*.ent s
educational level may affect Tfertility in a number *
different ways (Cochrane, 1979; Graff, 1979; Holsin9er an”
Kasarda, 1976).

First, secondary education may 1increase 3 parent
relative preference for consumption items not relale™ 1lu
children and reduce preference for more traditional
lifestyles which include a large family size- Second,

secondary education should 1i1ncrease an 1ind ividual s
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willingness to accept new products and to use new procedures
more effectively. When this reasoning is applied to modern
contraceptive methods, it implies that increases 1in higher
education may reduce Tfertility by 1increasing the
acceptability an(; effectiveness of contraceptives, thereby
reducing the number of unwanted births. Thirdly, secondary
education and above increases women®s income-earning
potential and thereby 1increases the opportunity cost of

their withdrawing from the labour force in order to care for

chi 1dren.

In addition, women with secondary education and above
have smaller families since due to the many years they spend
at school, they are likely to marry late and are more likely

to work or taka time to find suitable husbands.

Cochrane (1970) has shown that female education is much
more Hlikely than mala education to be inversely related to
fertility. This, 1indeed, 1is confirmed by the WFS data by
the unweighted average fertility for males and females In
each education group. These average values show that there
is a difference of 1.9 children over the education spectrum
from non education to secondary schooling for females, and
a difference of only 1.3 for males. Further, males with
some education have higher fertility on average than those
with no schooling S.4 versus S.2 (these values are reversed

for females).

(623



Another possibility of education affSl-u* g fe«.tilit] Iw¥
that the private rate of return to education uhi™.i
already high in Kenya may be higher yet f°r children, with
educated parents, and this may provide an incentive for sui.h
parents to have more children. Finally/ education m3g
affect the women®s health, since more ed"JcaLau women should
be more knowledgeable about personal hygiene ar)d proper

dietary practices. Consequently, better educated women

should be more fecund and less likely to have miscarriages

(Frisch, 1974).

The data in the table also portrays the same trend fur
the divisions corresponding to their distiiccs. 1> Nan
remarked that 1in Western province as a whale fertility ia
quite high as evidenced by all the categories of education.
In fact, it would seem that education has not had a lot of
impact in so far as suppressing of fertility is concerned.
In other words, the fertility for those uo™en with secondary
education plus, can not be said to be significantly Ilow
enough as would be expected. This 1is more so in Fa
divisions of Kakamega where many secondary schools *.c. women
of national repute such as Butere, Kaimosi, Mukumu, Bunyore
etc. abound. It would be easier to comprehend why women

with secondary education ulus in both Susia and Bungoma

divisions is still high. can he sttributed to the

existence of fewer educational faci lities TfTor girls as

compared to those for boys. In fact as h»>Y 107 0, the whole



af Busia district-, had only nne girls _school with A - levels:
Chskol Girls, while Bungoma had nnlv thrsa such schools:

Lugulu, Cnwele Girls and Misi”hu.

We may thus attribute guch high fertility rates in the

province to good agricultuf™ yield and 1low levels o1

sterility rates in the women hhe province.
2 FERTILITY ESTIMATION BY 3JHR DIFFERENTIAL OF MAR ITAL
omAncio

It is a well known fant that social and cultural
factors constrain reproductive behaviour and reduce
fertility rates to below their biological maximum, even in

the absence ''f consci&us decisions to limit fertility

For 1instance, extended Ulactation elongates birth intervals

the oeriod of cost carturn

<h average increasing
amenorrhoea. Fertility is Msph below natural Ilevels by
other Tfactors as Ve ¥\ Thoa s&usrati on of suous”~s for

ex Landed periods when Hushand” migrate LFfimpufi

certain factors which cannot be captured in an analysis of
married women, because they & Ffeet, whether or not women are
in a marital union; for ins:taucsi Some women remain celibate
and some become widowed. Lastl¥" ih is likely that polygamy
reduces fertility bosr married women. The possible affects

°n fertility of these factors (polygamy, extended lactation,

separation, non-marriage) are to be considered below.



The tahle

under studv by

considered,

below gives the TFR for all

iBn ts

viz.,

divorced/separated.

Table 3.3.2

Division

WESTERN PROVINCE

BUSIA DISTRICT
Central Busia
Hakati

Busta Township

Northern Busia

nmrAnw & nTcrnDTcm
| & o) ui o R

Tonga ran
El gen
Kimilili

Sirisia

Kanduyi

KAKAMEGA DISTRICT

Kak. Forest/
turambi

Mumias

tugari

Sinaie

5.02

4.29

status Where four

single,

TFR bv the Differential

F

Married

the divisions

categories are

marfrers widowed and
Marital Status
R
Widowed bivoreed s
Secarated

9.25 7.49
3.05 5.22

10.35 5.03
7.41 5.01
7.02 4 .37
nooEo 6.49
3.22 § .8
4.94 6.62

6 .94 & . dn
%N FooAn
3.15 ¢ na
6.33 ¢ ¢5

g . &L 5.72
4.79 5.03
10.20 p.e®
4 93 3.35



Bivision

Hami si

Butere

Kabras

Ik o lomani

Vihiga

It

average

women.

Sinaie

3.94

3.95

3.73

4.32

can be seen that

among women who

F R

Married Widowed Divorced/
Separated

a.92 4.92 5.69

3.32 4.76 6.30

3.93 7.54 '5.29

3.73 3.42 5.10

3.59 3.53 5.30

fertility rates are lower, on

are single as ccmpare~r t0 married

Secondly, married women exhibit the highest

fertility rates followed by the widowed, then' the

divorced/separated and finally the single coming last 1in

almost all tha divisions.

fertility should be
marriage,

divorce,

Mumias and Central

and tha higher

It should thus he expected that

lower the higher the female age at

tha rates of female celibacy,

separation, and widowhood.

Busia exhibit higher fertility rates

for the widowed over the married. The trend 1In these

divisions should be that widowed women tend to re-marrv, -~nd

the "new

his "newly" found wife in

new home.
that for the divisions

for the single

husband wants as many children as possible from

order for him to Have power in the

This tends to raise the TFR- It 1is also evident

in Bungoma district, *a fertility

is quite significant (at least 5). This high

fertility for the single could be attributed to cultural

..



factors, viz: the nroof to the society that they are
fertile; looking for old age security and the psychological
satisfaction that single women derive from their children.
Another reason could be due to the educational facilities in
the district. Gi{‘ls secondary schools were quite scarce as
par the 1079 year. According to the District Annual Report
for 1980, there were only three such Government aided
schools in Bungama by 1979: these were Lugulu, Misikhu and

Chwelle.

It would therefore appear sensible to assert that most
girls on TfTailing to get a chance 1iIn a government boarding
school Tfound themselves without anything much to occupy

round 1idly, meet boys and
t was the non-marital
rls schools - Misikhu and

division as of that time,

the reason wh. #Ye» TFR single in Kilmill.1i was the
1Qwest O1 all the akel lungoma . On the contrary,

for Kakamega where tmisn

the single is found to

It may al so be not
married was the highest due to the confinement of fertility
within marriages. When the desired family size is well

below the "biological”™ maximum, most women will be ahle to

ave the NnumMmMber F chi Ildren they

Nndependentlv of fdhe age at which t

cirm Lo, other bannd,



very high (as in Western Kenya) Tfactors which causa fecund
women to be out of wedlock should have a negative Q«
fertility rates. Even iIn such cases, however, an additional
explanation 1is necessary, since the actual frequency of
factors such as celibacy, divorce, separation and widowhood

may not be sufficiently high to have a noticeable effect on

the overall fertility rata.

The fertility rate for the divorced/separatad is Tairly
low. During marriage, husbands and wives can be separated
for extended ,erioas OF time. Sometimes this separation
results from ¢.ituvra1 practices and other times husbands and
wives are separated because the husband migrates in order to
increase the famil v s 1income. Separation coulw SjSO resiii t
from differences between the 300uses. Sinca it is lass
likely for conception to occur when spouses are separated,

separation/divorce 3hOuld be negative! v related to

fertility.

FERTILITY ESTIMATION BY THE DIFFERENTIAL OE RES IPENCE

This section repeats the analysis of fertility rates
reDorted in the orevious sections - except that 1in the
oresent section the analysis is done ssporalsly ”“or rural
and urban aress in order to observe whether the factoia

related to fertility rates differ from one area to another.



As in most developing countries, rural and urban areas

of Kenya are quite different in their characteristics. In

most rural areas of Western province, the economv is based

on agriculture with most of the rural households owning
land. Most urban households on the other hand obtain their
livelihood from wage employment. Urban residents are

significantly better educated, have higher 1incomes and are
less traditional (for instance in the length of time they

breastfeed their children) than are rural residents.

Consequently, women and children play a much greater
role in the rural economy than they do in the urban economy;
the opportunity and desire to spent! income on modern goods
is greater 1in urban areas than 1iIn rural areas; where
traditional values tend to be stronger, and it is probably

more difficult -for urban women to combine work away from

home with child care.

Given these significant differences between rural and
urban areas of the province under study, the relationships
between certain of the explanatory variables and fertility-
are expected to differ between these areas. The
relationship between wife"s education and fertility is
expected to be stronger in urban as opposed to rural areas,
since education should be a more important determinant of

the wife"s income earning capacity (and thus the



opportunity cost of her withdrawing from the labour force)

m urban areas, where jobs requiring aduC*” nn are < 1l =

readily available.

Studies undertaken elsewhere have ome up with

fascinating results on residential fertility A

particularly interesting finding is that urban fertility is
always Qlower than rural fertility when all women are

included, but not when only married women are sampled- In

Bangladesh, Indonesia, and Pakistan, the marital fertility

of urban women is higher than that of rutal women - 1In

Indonesia and Pakistan, this difference is lardg&; one half a

child. This implies that, particularly In these two
countries, age at marriage 1is very important x =A*“1°

residential differential (Cochrane, 1033).

Multivariate comparisons of urban - rura-* dici.aren._as
in fertility, similar to those in the table below using the
same variables, show that only the degree of urbanisation is
significant. The higher the level of urbanization 1in a

country, the greater the difference between rural and urban

fert.i litv .



Table .3.3.3 Effect of Residence ao. Predicted Comoleted Fertility

Total Far hi 1141 Marital Durati on
(A1l women) Ad justed (Ever
Married Women)
Count, rv Rural Urban Rural Urban
Bangladesh 6.2 6.0 8.4 6.5
Fiji 4.6 3.6 § .X 4.3
Indonesia .6 5.u 5.1 5.6
Korea - 27 5.9 4.5
Mai aysia — — 6.1 5.5
Nepa 1 6.2 — — -
Pak istan S.4 6.2 6.3 7.3
Phi lippines 6.0 3.9 6.3 [
Sri banka 3.3 ¥ 5.3 4.3
Thai land 4.9 2.9 G.G 4.3
rel-Us 6.6 3.8 . » A
Costa :-:c: L 2.9 fos g A
Dominican Republic 1 <A 4.1 T . 5.0
Guyana Jed 1w ¢ 1 4.1
ISToH I G f. i 3.9 J.» 4.1
Mexico o/ R 4.3 a4 57
Panama q.v v 5.9 3.9
Peru 7.0 4.6 7.6 8@
Jordan 9.3 7.1 9.7 ac
Kenya a.4 6.1 a.o 6.5
Total 6.0 .1 SelL
fI°fa : Dash indicate Not avai lahl a

Source : Rsdriguei and Cleland (1930)
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Findley and Orr (1078) also found tha~f the population

urban significant in explaining urban - rural differentials

in fertility. These findings suggest that in countries with

greater degrees of urbanizacion, those classifad as urban

are more likely to be from large cities where fertility is

in fact lower than 1in rural areas.

A number of countrv-specific studies, specifically

address or indirectly control for residence in the analysis

of fertility. in addition to those studies and the WFS data
used by Rodriguez and Claland, there have been a number of

other Tfairly comprehensive studies of urban and rural
differences in fertility.

Kuznets (1074) reviewed data on urban-rural variations

in fertility for the lata 105Cs @and early 10SOs, and Findley

and Orr (1978) reviewed data ¢ rom the period around 197.9.

These two studims are di ffarant in methodologies, though

they share two simi larihies.

UL IUuo I

Firstly, they examine the raruim; ”~r axi.

married women; and secondly they 1iIntroduce no controls

except for age. Although diffatences in methodology prevent

close comparison, these studied agree on some points that

give considerable insight into urban-rural variations.

Findley and Orr found that the average total fertility

rate was 4 .95 for urban areas and 6.35 Tor rural areas .

yielding a di fferencze of 1.4 ~nd a ratio of 1.28. This



absolute difference fails between the two estimates found
using data from Rodriguez and Cleland., but. the ratio on
fertility rates indicates much larger differences than those
found by Kuznets. Kuznets found a ratio of 1.00 for
developing countriies as a whole, this ratio varying from
1.03 for Sub-Saharan Africa to .1.12 for Asia and® 1.15 for
Latin America. At least some of the contrasts with Findley
and Orr is due to differences in methodology. To the extent
that Kuznets®"™ results are accurate for the period around

1960, it is also quite passible that urban and rural

dif ferences in fertility widened over the decade. Further
support for a widening gap .- t that, 1In
Western Europe. residential di: during the
period oi is. % lity decline 3nd itgw in the

Post-Wor:& wa. IT period (UN, <t

On the other hand, three multivariate studies yield
some 1insight into the channels through which residence
operates. A study of Costa Rica by Miohieluthe at al (1975)
shows that adding other variables (education, income, age at
first conception, and church attendance) significantly

reduces the affect of residence.

Of these variables, the addition of 1income has the
Oisatest effect on the association, reducing the correlation
coefficient from -.32 to -.24; no other variable had an
affect even a third this size. Katkar®s (1979) study also
shows that Tfairly large urban-rural differentials in

fertility ¢-.B6) ere reduced %o statistical nsianiricance



when income, education, infant mortality, size of extended
family, religion and occupation are added to a regression.
The Loebner and Driver (1073) path analysis of fertility in
India examines residence as well as education and shows no
direct effect of "residence. Although residence affects
husband 1s income, family structure, and education, its only-
indirect effects on fertility are those through education
which 1s itself an indirect effect. Residence®"s effect is

thus much smaller than education®s. it is somewhat

surprising that residence <.e= not have an effect more

directly through age at HR¥fyriaae; however, for this

particular sample, no significant effect of this Kkind
exists. On the other hand, this sample 1is perhaps atypical

in that even the zero-order =BiIglations between residence

and CEB are varv sms 1l ( .30) -
Having now reviewed some woe= §0“6 = =Zijat »
residence on Tfertility, I now turn attention to the Kenyan

case iIn general and the Western Province case m particular.

The table below gives the TFR for each division 1in

Western Province.



T<bla 2.3.4 Tatay y_rhi?ixv v Bis £n idanC8

Divisim. i P R
Rura 1 Urban Combined n fFfere . Ratio
WESTERN PROVINCE 0.04 7 3 B 1.21 1.16
SUSIA DISTRICT S.17 7 12 - 1.05 1.15
Central Busi a 3_140 6.50 0 <% 1.30 1.20
Hakati 7.46 ) noac
Busia Township - 7.04 «7.04 = — -
Northern Busia g .4~ - 3 23 -——- -
BUNGOMA DISTRICT 0.53 5 94 - 1.13 1.14
Tonga ren 10.15 6.60  10.00 3.46 1.52
El gon 0.26 ) 026 - -
Kimilili 0.60 3.03 0.43 1.57 1.70
Sirisia 8.14 7.62 3 .03 .52 1.07
Kanduyi 0.10 3.30 0.03 33 1.11
KAKAMEOA DISTRICT 0.13 7 01 - 1.22 1.15
Rakamaga Forest 3.07 - o n9 -
umi 3s 3.42 — 342 -
Lugari 10.60 _ 10.60 —_—— -
Fiamisi 3.03 - Q_fQ -
Butera 3. 72 0 ¥4 .
Lurar.bi 0.32 7 .67 3.37 1.6s 1.22
Kabras 0.30 _ 0.30 -
Ikolomani 3.71 ) 3 71 -
.33 1.00

v/Ahiga 3.72 S .03 3.72



From the table above, it is evident that an explicit

and exhaustive analvsis between rural and urban fertility

cannot be undertaken due to lack of urban status 1iIn about

half the divisions under study. Secondly, as already
1

pointed out earlier, the misclassification errors of whether

a certain division contains an urban status or not is bound
to give rise to some strange results. However, when all 1is

said and done, it 1is apparent that some defini 16 urend
emerges from the analysis just undertaken. It is with a lot.
of clarity from the above data that one can confidently
observe that rural fertility is higher than urban fertility,
at least in all the divisions which had both statuses.
There are various reasons for this.

First and foremost, it must be noted that most rural

households own land and as has already been pointed out, the

rural economy 1in all the divisions in Western Province Iis
agriculture based. Western Province 1is well known to be the
granary Tfor the country. It is consequently apparent that

most households do not have problems of feeding their

offsprings as food is available in abundance. This indeed

is evidenced 1in rural Tongaren and Lugari , which are

settlement schemes; as well as Kabras, Lurambi, Kanduyi,

Kimilili and Elgon where there 1is still plenty of land, most

of which is uncul tivated as the need for cul tivating al 1 of

it has not arisen.

-
¥
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Secondly, the feff-iiify 7”3 quite high in all at these
rural areas due to the need to utilize child labour in the
farmlands to enhance high agricultural vyield. It has been
well known that hired Ulabour can be expensive and
uneconomical. Hence to avoid it, most Tamilies prefer
producing their own through procreation. As if this is not
enough, most families feel, it 1iIs necessary and sufficient
to create a lineage that can be able to inherit the huge
chunks of land available- This is made even more evident in
the province where girls do not inherit their parent"s land
As a result, in TfTamilies where only daughters are given

birth to, the man must try his best to see to it that he

gets sons to do the 1inheritance. Sons are also important
when it comes to Tfarm work. The result 1is very high
fartilitv rates F*ertilihy in the urban areas is seen to be

not significantly Ilower as would be expected (there are
hardly differences of more than 2) since it 1is very-
difficult to differentiate an urban setting from the rural
ones, save fTor turambi and Ksnduyi, since all the activities
goino on in the rural settings are the same asl those going

on In the urban ones, e.g. Ffarming activities.

The main differences could be the provision of clean
piped water for drinking.- existence of medical facillities,
tarmac roads, electricity* and the availability of fanmily
planning services in the urban areas. Educational

facilities are also more abundant m the urban centres than

in the rural ones. It. is worthy pointing out that the urban

~ 17



areas consist of a heterogeneous people in terms of ethnic

configuration due to the job availability in these urbai**

centres.

The Tfertility rates are nonetheless lower in urban

centres because of a number of reasons. In the Tfirst place,
parents iIn urban areas would like to take their children to
good schools in towns where they pay Tfor their education.
T.,is creates an awareness 1in them that to educate these
children in these private good schools costs money, and the
more the children the higher the amount of money required.
Most of them are thus not willing to sacrifice all earnings
on education. This 1is in contrast to rural areas where such
schools do not exist and where not much emphasis is laid to
education of children - at least not to the extent of paying
for private tuitions, dressing their children elegantly in
shoes and buying them more text books and the like. Here it

is the labour of the children: looking after cattle, #¥xilu

*and, etc., that is valued most.

Secondly, under the assumption that coital frequency 1is
inversely related to stress and with the assumption that
theLe 1is more stress in urban rather than in rural areas, it
can be inferred that rural dwellers could be more successful
in their efforts to conceive and also more, likely

experience unwanted conceptions.



ni\{Jurdly, there may .,ne ,—lifferfince in the timing of

pregnancies. Some of these differences 1in timing can

doubtless be attributed to ur%yee-rural differences in the

- - S .
three causafTy inter-rerated gonditions that define one 4

abji.fi't'y to control’ FertitTr*Y - Knowledge about birth

control, skifl m ItS practice and the degree of access to

A -
the most effective means. Hruever. these three conditions

mus=E pfay therfr respectrve parr-l within the larger framework

or one s wrillingness to eseW—.‘!LS control over Tertility -

something that wiFl be inflyéf-cad bv the extent to which

Hoth ¥He idea of birth control® and the various means to its

attainment are social 1v accentah 1&m

Finally, the possi'kilie SU..,!chts of differences 1iIn the

aei . Tof 'Hi#ldren peopfe wan F or are willing to have ere
numerous and varied. They ,,roae Tfrom the differences iIn

lifestyles, external 1living conditions and the costs and

benefits thought to be associated «ith childbearing.
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The modification of the traditional P/F ratio method
through the intermediary of the relational GompertzZ®_model
has some modest hut useful advantages. First, the model is
fitted to the ratbs from the past year using the Z(x) based
on the sectional comparisons, rather than the Y(x) which
require the insertion of the total fertility. Thus ‘*he
assumption 1is that the scale error is the same for the

relevant younger women and not necessarily for all agesns

The application of the relational Gompertz system 1=
much TFfacilitated by the use of auxi lliary measure-*
calculated fr9m the standard. The model does n°n
necessarily assume that the quality of reporting does -

vary with the age of the respondent or that fertility levels

have been constant in the recent past (Zaba, 1381).

on

The model should act as a panacea in detecting fcypas
error present in fertility data with respect to the

trend of fertility levels.

The Model

*

The Gompertz Relational model 1is represented kY *

formulae;

P(i) =T exp[ - exp( - (a+tb Ya(®))] ------. 4.2.1
where P(i) = the average parity for the i year a9a
group .-

T = the total fertility rate



a, b = unknown parameters determined by the Tfollowing

relati on
\

a + bYs(i) = -Ln [-Ln (Fa(X)/T)]--------. 4.2.2
and Ys(@i) = -Ln[-LnFs(X)] -------. 4.2.2
Fs(X) = standard cumulated Tfertility up to age x with T =
1.8

Similarly,
F(x) =T exp[-exp{ -(a + bYs(D)} -----. 4.2.4

where F(x) = cumulated fertility up to age x.

Total fertility can be found directly from data if a
and b are estim/ated by relating average parity, P(i) and
cumulated fertility, FX).

Namely, -Ln(-Ln P(i)/T) and -Ln(-Ln F((x)/T) and the

corresponding Ys(x) and Ys (i) values respectively.

Accurate estimation of T (Total fertility) is often
difficult with retrospective data from developing countries.
However, T can be estimated indirectly by relating the
ratios of successive P(i) and F(x) values and the
parameters a and b. Zaba (1931) separates the examination

of fertility pattern from the examination of fertility

level.

If z(i) = -Ln[-Ln P(i)/P(i + 1)]  ---.-... 4.2.5
[ T exp (- exp( -(a+bYs (i)))]

or Z(i) = -LnJ[-Ln ]] .. 4.2.6
[ T axp (- axp( -(atb*/s (i+1)]

aaq



ind 2x(h) = ~Ln[ som -¢by-(i)) -  :pC-b1 N

The term Qx(b) can be expanded by Taylor®"s approximation and
substituted into Z(i).

It can indeed®™ be shown that

Z(i) - e() = a + bgfi) - (b-1Ix

_— Q" (O + 4.2.S
2 B B
where e(i) = QX)) - OX(D) i e e e aeaaaaa 4.2.5
and g(i) = - Q"X(D) e e 4.2.10
It is also possible to show that
z¢il - el’il = a + bglil - b - D*
—————— G --...... 4.2.11

where C is a constant approximated by Q"x(l) for 15<X<35;

i.a. Z(i) - a@(i) and g(i) are linearly related, having the
gradient b and intercept

c(b-1)2

?1

This relationship could easily be directly extended to

cumulated fertilities F(x1:

C Fx) 1
Zfxl mln [-Lr oo
F(x + 5 1]
A [ T exo (- excf -(a+tbY (x)))]
-Ln [—Ln 3] REE i

[ T exo (- exo( -/a+bY (x+511

and conseauentlv



2(x) - e(x) =a + bg(x) -——— C e 4.2.1-*

Total Ffertility, T, is estimated from reliable P(i) and F ()

values as under: ,

or

4.2.16

T

Conioutallonal Procedure

Values for P(i) and F(x) are obtained directly from

average parities and cumulated fertilities, respectively ¥

+H95 csss; using Kenya National 1970 census (in the manner

»\

ucsC 1bcu N chsptex ) e

1
The cumulated fertility schedule, F(X) = Q(i)

gl  =5x ).
j-1

The fol lowing steps are adopted:

Step 1: The ratios of consecutive average parities P(1)
and P(i+l) and cumulated fertilities F(x) and

calculated, namely P(@)/P(1+L-

O* * N O*'



Step 2: 2 () -Ln [~ Ln{ P(i)/P(i+1)}] and

z(x) = -Ln [ Ln{ fx)/F(x+5)}] T

For Z(i,) - a(@i) and 2() _ B(x)f e(i) values are
obtained from table 4 .3(b), while e(x) values are

obtained from table 4.3(a). It an also be

estimated from:

Step 4: Y (i) al + biYs(i), and

A

Y (x

< a2 + b2v x)-
dhe -"lues of 31 and b" are estimated by using the laast
squares method on the values of 2() - e(i) anda g(i) In
other words, the Z(i) - e(i) ara the y-valuas while g(i) are

Sa,ueS" Tba 3(i) are given in table 4 .3(b) and g(x)

values ara given in table 4 .3(3).



Table 4.3(a):

Standard Values for cumulated ferti lities and their
ratios with half year ahi fts

—— - ———— s Py T e
e X Fs(X)/F y: X & k& g(x)
- -
14.5 .0012 -1.2444 .9760 -2.4020
19.5 1151 -.7712 1.3364 -1.4501
Rt § -8z A — .3*Re 1.4124 ]
29.5 -5269 .6294 1.2972 -.0322
34.5 7Pk 1.3297 .9670 .2356
39.5 -9192 2.4736 -4509 2.1649
44 .5 -9009 4.4984 .0462 2.4564
49.5 0000 9.3416 - -
Source : International Population Conference, Manila, 1921,
P _Qea
m*b1e 4 .3(b) : Standard Values for mean parities and their
rati 0S
Age i P(i )/F Ys (i) e(i) g(i)
15 - 19 i BeEAQ -1.0727 1.2297 -1.7432
20 - 24 2 .2551 -0.3119 A 4454 -1.0157
ae - pg 3 .4956 AP 1.3725 -0.3353
30 - 34 e .7064 1.0569 1.1421 4391
2c - 39 § 2672 1.9534 .7061 - 1.5117
40 - 44 6 .9676 3.4130 2763 3.2105
45 49 7 -9977 6.0557 -
Source: International Pop. Conference, Manila 1921, p3:£o.

S



"\

X _Y(D .- _e-y(x)
A
P(i) = e and F(xX) - e
where .
Y(i) = a + bYs(i) and
Y(X) = a + bYs(X)

sisp 6: Estimation of a and b

b =J[C2() " «(@) * (g(¢i)2 1 ~ [2@) - e(i)Zg(i)l/5

CICsCi))" - d3(i)21/5
3 = C232(i) - a(i) - b@rg(i)1/5
step J.:
T(i) = P(i)/P(1)
or T(X) = FXX)/F(X)

Total fertility rate for various age groups T(i) are averaged to

obtain estimates for all age groups.
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U nfrfh fHirciim of TR Fartiny b OTBEE b

"Il tn R() valhneKGntral " iisia Hehiirpn,
=

B> 0D e s gy om oA

5 A7 cHin -oun  Avaw '

m Nl 705 5@15 A7 57117 7575

L I e TR oY oM e Ay Mioh

s H aum® Q7w 1775 s T

T o rcoa n7HR 7.01% I

m W 7HLM  9n7® N QR - -

HF i R - - o.Aiim  PEAA

Aga(x) b Y () p(i) P(i)/P(1)
15 - 19 .17 £546 -1.12271 .046273 S.330264
<6 — A2 a _6 _BaGd .287438 7 .60S712
25 - 29 .146426 .562 6400 .565709 7.117155
20 - 34 1.389918 .779505 7.839686
25 - 39 2.444691 .916902 7.908303
40 -44 4.161978 IRy 7.856416
45 - 49 7.271 236 .999304 7.969606

Mean Estimate of Total Fertility 7.804307
The procedure is illustrated by obtaining the total fertility far
the first age group, T(I). The ratio P(i)/P(i+1) for 1 = 1 is

first calculated 1i1.e.

125



P(1)/P(2) = .385472/2.137035 = 1.76253
Z(i) = -In[-In(P(i)/p(i+1))]
For i = 1, wa have
2(1) = -In[-In(P(1)/p(2) )]
= —In[-In(1.76253)] = -0.55143

Values of e(i) are then obtained from table 4.3(c) and used Iin
the expression Z(i) - e(i), and for i = 1, we have 1'(1) “ e(l) =
-.55143 - 1.2897 = -1.84118. Next the constants a and b are
calculated. We have seen that
b =J[(Z(1) - e(i))(@(i))2] - [(Z@G) - =(1))2>(i)]1/5

[1(g(i)2 - ("g(i)2]/s

Hence
b = 7.571763 - [(-0.61383)(-1.144)]1/5
[6-662056 - (1.144)2]/5
= 1.176546
Conseguantly
* = Cl(Z(i) - e(i) - b~g(i)]/5
= -0.61333 1.176545(-1.144)]1/5
Thus
Y(i) = a + bYs(i)
= Y(I) = a + bYs(D

146426 + 1.176546(-1.0737)

-1.12271



and

-e-Y(1)
P(i) = e
= P(1) = a
_e-(-1.12271)
.046273
Hence
T(i) = P(i)/P(i), and for i =1
T() = P(D)/P(D)
= .335472/.046273
= 3.330264
All T(i) “s far i1 = 2 through 7 were computed 1in this
manner . Tha mean estimate of total fertility for Central

Busia Combined from mean parities was 7.304307, and 6.373335

%rom current births , giving a mean TIi of 7.00"+.



Table 4.3(e) Estimatl nn nf Total Fertilitv by Fitting tthe
————— i———i £2ME£FEEBEL Moded_ to F va“ues”™ Cen tj' J Busia
Combined, 1079

Ade (x) F(x) F(x)/F(x+5) Z(x) Y (x)-e(x) Y

15 - 19 .£59217 .297193 0.19333 -1 .52973 " 2.213347
20 - 24 2.220122 .533303 .633910 -0 .73443 .532 375
&G - 29 3.773773 .759240 1.239399 -0 .00340 000 320
20 - 3. 4.970455 .350623 1.321519 354519 .7140 36
B - 39 5.343273  .923172 2.59645 ».14555 4.644 903
40 - 44 6.29546 .970439 3.506359 - -
5 - 49 @ 9742 - 677391 3.160 433
Age (5) b Y (x) F(x) F(Xx)/F(x)

15 - 19 1.016323 -.30512 .106731 6.179149

2 - % a - .06263 .34485 6 .437917

¥ - 29 <« _0.02094 619033 .593645 6.465366

20 - e o 1207129 .779934 6.372914
o= - 39 2.404264 .920753 6.346149

4 - 44 - AT 1939521 6.362123

8% - 49 5. e aiaas .999923 6.373335
Masn Estimata of Total Fertility; u.oa8Rs5

FITTING THE RELATIONAL GQMPERTZ MODEL TO 1970 WESTERN

PROVINCE DATA

In practical application, a chosen set of Standard

fertility rates, Y (x), should be an average which m inimises

deviation from linearity for individual sets of Y(x) values

128



*n their relation to the standard. Booth (1379) used a

selection of Coals - Trussel models that seemed most
appropriate for high fertility, populations to derive such a

standard set of rates shown in table 4.3(c).

The model has been Tfitted to both P(i) and ~F(X) data
for divisions to estimate total fertility rates where three
differential variables: marital status, education and
residence were considered. The results for the total
fertilities have been displayed in tables

4.4.1(a), 4.4.1(b), 4.4.1(c), all the way upto 4.4.3.

The TFR obtained by Tfitting the model to p(i) refers to
lifetime fertility whereas that obtained by fitting the

model to F(x) refers to current fertility.

The rasults iIn tables 4.4.1(a) - 4.4.3 all show that
the values based on F(x) are too low as compared to those
based on P(i). This 1is possibly due to under - reporting of

births. Consequently, total fTertility rates based on P(i)

are preferred.

GENERAL OBSERVATIONS FROM THE TABLES

.1 DIFFERENTIAL BY EDUCATI ON -

Women with Primary education have higher fertility than
those with no education. Primary education makes it
possible for women to be more conscious of the importance of
hygiene and all other basic health requirements which help

prevent pregnancy or Ffoetal wastage. Women with at least



Secondary lucati on have the lowest 1level of TfTertility-
Hence secondary education 1is probably a pre-requisite for

change of a woman®"s attitude to family size.

-2 DIFFERENTIAL RY MARITAL STATUS :-

Both non - marital and® marital fertility are
significant in contributing to the increment of fertility m
the province under study. The TFR of 3 and above for the
single is quite predominant. But while this Ffigure may be
giving the true picture of the situation in most divisions,
there"s likely to be some mis - interpretation of the word

single. Some divorced, separated and widowed women might

have considered themselves single.

3 DIFFERENTIAL BY RESIDENCE

Generally urban fertility 1is Ilower than rural
fertility. This may be explained 1iIn terms of the
constraints 1imposed by urban [living, which place greater
strains on parents in their efforts to provide food, health-
care, housing, clothing and education for their children.
The urban woman has the advantage of greater w«nowicage,

accessibility, availability and use of contraceptives-



Table 4.4_.1(a)

Busi a

Central Busi a
Hakati

Busia Township
Northern Busia
Bungoma
Tongaran

El gon

Kimilili
Sirisia

Kanduyi
Kakamega

Kakainega Forest/

Lurambi
Mumi as
Lugari
Hami si
Butere
Kabras
Ikolomani
Vi hi ga

Western

131

TFR by Gompertz

Education: Nona

P(1)
7.471311
7.773709
7.154739 -~
6.724592
7.516663
3.905371
9.014350
3.117141
9.254402
7.531357
S.732479
3 _¢40ba

3.394543

3.121040
3.963301
2.723243
7.797330
4453/
3.503121
7.643413

3.335956

Relati onal

F(x)
5.514136
5.944031
%-éhﬁ-@@
5.915649
5.152935
7 .437932
3.334216
N.og93 &
7.653110
7.166540
7.136646

6.729012

D 629999

6.322610
7.360510
7.063350
5.406679
7.299603

6.357337
6.869763

6.730579

Model

Mean

6.36137

6.36137

6.394511

6.320171

6.334302

3.171677

3.674533

7.735147

3.453756

7.349109

7.959563

7.535322

7.711416

7.471325

3.414406

7.396047

6.602005

3.271223

7.432754

7.2590 91

7.553263



Table 4.4.1(b)

Busi a

Central

Haka ti

Busi a

Busia Township

Northern
Bungoma
Tongaren

Elgon

Kanduyi
Kakamega

Kakamega
Lurambi

Humias
Lugari
Hamisi
Butera
Kabras
Ikolomani
Vihiga

Western

Busia

Forest/

TFR bv Gomoertz Relational

Educa tion: Primary

P(1)
2.001033
8.120136
7.701819
7.503708
3.053401
0.230237
0.038473
3.767305
0.500C23
3.643363
Q@_A4HL0
Q.O COop

3.133323

7.002700
0.711235
0.125370
3.430371
0.4040 67
3.770736
3.631564

3.31SSSs1

F()
S.326717
60635741
6.037721
5.330342
5.372463
3.700203
3.131003
7.330761
7 nocn ¢
Yol
7.551256
7.157010

7 .157010

6.703006
7.577431
7.103.114
§ . fora %

-210432

«© ~

gl e
6.735550

7.332775

model

Mean
7.163375
7.402030
6.043451
6.71232
6.065430
3.00470
0.034741
3.323733
2.692114
3.212645
2 .70 u3X
3.155363

7.645610

n Y09
3.644333
3.116007
7.055351
3.311775
7.570245
6.703562

7.324323



Table 4.4.1(c)

Busi a
Central

Hakati

«

Busia

Busia Township

Northern
Bungoma
Tongaran
Elgon
Kimilili
Sirisia
Kanduvi
Kakamega

Kakamega
Luramhi

Mumias
Lugari
Hamisi
Butere
Kabras
Ikolomani
Vihiga

Western

Busia

Forest/

TFR by Compartz Re lational Model

Education:

P(1)

S .332511
6.453737
£.336722
6.766970
5.335666
7.361266
10.35653
5 27755S
7.497493
3.366524
6.752113
7.464253

7.022023

5.157370
6.413631
3.609519
7.026973
3.332319
7.065376
7.607357

5.942513

Secondarv+

F(X)
5.423939
6.533576
4.514575
4 _.535496
6.639399
7.246564
3.963079
6.716911
MR Jatle
7.156317
5.935343
5.717693

4.794301

4.911700
5.736343
4.943359
5.604203
6.362263
5.131406
5.677568

5.666377

Mean
5.630725
6.496157
5.440649
5.651233
6.267533
7.553965
9.9123295
5.9972335
N eI
3.011671
£.363733
6.590973

5.903165

5.034735
6.077512
6.776439
6.315593
7.347294
6.093641

6.642713
c 304445



Tabl e 4.4_.2(a)

Busi a

Central

Hakati

«

Busia

Busia Township

Northern

Bungoma

Tongaren

EIl gon

Kanduyi

Kakameaa

Kakamags
Lurambi

Mumias

Lugan

Hami si

Butere

Kabras

lkolomani

Vihiga

Wastarn

Busia

Forest/

TFR by Gomnerhi

Single

P(I™)

2.324394

3.571557

3.509943

5.258956

3.904099

7.212325

7.923349

5.150573
B ._oXY NN KA
5.103357
A y9rroh
3.333514

3.332020

2.953905
9.5 315%
2.971254
3.492304
3.339496
3.304549
4.992039

4.402314

Re}atianal

F(xO
2.305132

2.740154

P

-

Z.4IM
X .UZJvTi
6.205453
4.473417
3.303323
3.177971

3.450341
B e Aq
9 66659

2 025772

Z.u$FC 3
2.935092
3.2036009
2.163113
2.317039
2.359215
2.979341

3.314501

Model

Mean
2.595013
3.155361
X =7 243
4.349742
3.116913
6.703397
6.203633
4.432201
3.657333
4_.779504

A _xuu J»u

3.719419

3.403397

2.305217
2 200742
3.039932
2.327959
3.073293
3.031332

3.93569

U .0309 %39



Table 4.4_2(b)

Busia

Central Busia
Haka ti

Busia Township
Northern Busia
Bungoma

Tonga ran

El gon
Kimilili
Sirisia
Kanduy i

Kakamega

Kakamega Forest/

Lurambi
mlumias
Lugari
Hamisi
Butare
Kabras
Ikolomani
Vihiga

Western

TFR by Gomper tz Relational Model

Marri ed

P(1)

7.277612
2.002504
7.291124
6.917 1S0
7.7 f4283
9.725904
9.346147
2.302147

9.605434
3.757261

3.729852

3.132405

3.151040
9.409476
9.120070
7.222626
3.124924
3.770223
3.301957

6.367569

FCO
7.105997
7.442121
6.652226
5.351431
5.329001
9.069777
9.410067
3.529324
9.100312
3.741794

7.440474

7.902599

7.606363
3.922567
3.237200
6.557796
3.234662
7.527212
3.064652

3.497392

Mean
7.241305
7.725212
7.02213
6.334221
6.301645
0.007341
9.623107
S .670991
9.352149
S .749573

3.035164

7.910972

3.163117

7.373954
9.171022
3.753635
g.395211
3.209794
3.152771
3.433205

7.632731



Table 4.4.2(c)

Busia

Central Busia
Hakati

Busia Township
Northern Busia
Bungoma
Tongaren

Elgon

Kanduyi
Kakamega

Kakamega Forest/
Lurambi

Mumias
Lugari
Hami si
Butere

Kabras
Ikolomani
Vihiga

Western

TFR by Gampertz Relational

Widowed
p(i)

7.£17145

7.327974

S. 203333

5.952930
@ DTN L3

3.211721

3 ,3£90S2

£.377034

7.525402
7.£53513
7.733520

7.922304

5 ECHCQA

7.242950
4.502101
2.213724
3.234013
6. 630316
7. 426337

7.927939

F ()
4.691519

5.285630
2.252930
6.623373
4.102075
5.679671
5.243656
4.067259
7.142290
6.032761
3.379406

4.513241

O Cnplha

4.747994
6.632909
3.733323
2.344541
6.150935
4 514636
4 469565

5.747953

Model

/ Mean
6.154322
6.306327
5.323657
6.290904
5.520732
6.945696
7.056369
5.472172
7.234396
6.343190
5.333963
6.213073

4 061£27

6.045477
5.593005
3.526276
2.214230
6.415651
5 970737

6.193752

6.22



Table 4.4.2(d)

/
Busi a
Central Busia
Haka ti

Busia Township
Northern Busia
Bungoma

Tonga ran

El gon

Kimilili
Sirisia
Kanduyi
Kakamega

Kakamega forest/

Lurambi
Mumi as
Lugari
Hamisi
Butere
Kabras
Iko 1cniani
Vihiga

Western

TFR by GomDert:

Re lati onal Model

Divorced/Seoar ated

P(1)

6.140021

(&)}

-537020

.011500

.343742

I

Jidtued
6.043733
c gnoeon
5.050527
5.502776
6.560250
6.636043

6.233701
B QLN iR

5.066761
¥ R&C&0n
5.711360

7.671013

4.332663
4_.707610

5.461644

F()
O ORC\O?)
4.630612

2.047300
2.300766
2.300766
5.320523
b _p1CAAQ

5 341922

5.003361

2.400311

4.001313
i .udCNR
5.307311
5.270004
4.600001
4.616370
5.751250

B Xz iy

Mean

£

6.

.

.007127

-134271

-47074

.621754

-133024

336631

Fricaa g

R %

)

6.

C .

ACAAE

012536

-£05724
-141021

- xu 1Jux

. 524040

. 530162

-.304326

-525056

. 405377

. 661000

.606452

.23



Tahla 4.4.2

Busi a
Central Busia
Makati

Busia Township
Northern Busia
Bungoma
Tongaren

El gon

Kimilili
Sirisia
Kanduyi
NNKnivey a

Kak. forast
Mumias

Lugari

Hamisi

Butare

Kabras

Vihiga

Lurambi

Western

TFR by Gomnartz Ralati anal

Residence tRural

Model

Rural

P(1) F(2)
7.56 5.97
7 .Sl 6 .3S
X% 5.57
7.55 5.34
9.05 7.40
9. S3 7.90
e 28 7.32
9.49 Y. §x
7 48 5.4S
8. Gx 7.10
g so g 1§
nops & 86m
e 6% 6.57
9.12 6.20
9.84 6.69
7.32 €1 9,0
9.26 7.02
7-92 5.93
S. Sl 6.42
S .59 7.15
Pi o 6.61

122

& Urban
Urban

Mean P(1) F %) Mean
6.77 6.82 5.71 6.27
7.09 5.61 7.24 6.43
6.41 -- - -

- 6.84 5.61 6.23
6.70 - -— -
2.23 7.72 6.81 7.27
a /4 6.10 6.26 6.12
7.90 - - --
2.53 j§.§ 6.72 7.27
6.47 3.65 §../4 ¢ ah
7 .96 7.7z G . g2 AT
7 50 §.9% 5.13 S.A%R
7. 66
T 0% — -
¢ co _
8.14 —
& .69
7.55 n.8an 6.20 7.04
7 S7 58X 5.64 6.42
7.54 Z.19 6 .S0 oo



FERT™M L_ITY ESTIMATJIGN BASED ON REPORTED EKXEETIMME

FERTIDTTY
XNTRODUCT I_ON

The analysis of the Coale - Trussel and Gompertz
Relational Models have portrayed disparities between currant
fertility data and information on CEB reported by the same
women . In this section, we examine Coals - Demamy s P,Z/Ej
formula which will Ffurther assist in highlighting the nature
of errors that may afflict Kenya®s census data. However,
this method will only be applied in the estimation of total
fertility for comparison with those obtained with the other

two methods. The procedure will be found to be relatively

simple and only relies on lifetime fertility data which will
be assumed to be more accurately reported. The method
estimates TER from the average parities of younger women and
compares it with the average parities of women aged 40 years

and over.

THE PROCEDURE
The census and survey data are normally classified by
the number of CEB, tabulated by the age of the mother. If
fertility rates have been approximately constant in the
recent history of the population in question, if the
reported Ffertility histories have not been substantially
affected by migration and if substantial mortality according

to the prolificacy of the woman has not had an important

affect on the survival of mothers, than the average number



fertility. More precisely, the average number of CEB par
woman aged 45 - 40 equals the total fertility of this cohort
of women which in turn is about the same as the total
fertility of the population at tha time of the census or
survey, provided fertility rates in the population have been
approximately constant. ITf we .taka the assumptions stated
above to be valid, then it"s possible to estimate the age of
specific fTertility rate for each five year age interval
within the child-bearing span by fitting the polynomial to

the reported number of CEB by age of mother.

The wuncritical use of the reported average number of
CEB as a means of estimating the fertility of a population
is risky, however, because of widespread tendency for the
number of CEB to be under-reported , especially by older
women . In most cases, the average number of CEB increases
too gradually with age, more so at ages above thirty, and
indeed a very common feature of many censuses is reported
average number of CEB that decline with age above age forty-
five or fifty. This apparent under-reporting could be
precipitated by several factors among them;

(1) Some women who tend to omit children that have

grown up or have left home.

(2 The 1inability of some illiterate respondents to

report large numbers accurately.
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(3 Older women who tend to omit offsprings who died
especially many years earlier, although there are
many instances in which the proportion reported as
dead rises with the age of the wcman 1n a

consistent fashion.

Results have shown that the average number of CEB is
very frequently a downward biased estimate of the cumulative
fertility experience of women over thirty or thirty five,
and the average parity of women past age forty Ffive or

fifty, being typically under-stated, would usually provide

an under-estimate of total Tfertility.

On the other hand, younger women presumably report the
number of CEB to them with much better accuracy. Such women
are not asked to recall events from the remote past or to
count accurately to a large number; secondly a higher
proportion of the CEB have survived to the time of the
interview, and few, if any have left the household. if a9a
mis-reporting does not cause excessive distortion, the
sequence of average numbers of CEB by age of woman
duplicates closely the curve of cumulative age specific
fertility rates, until an age 1is reached where the
proportion of CEB that are omitted by the respondents

becomes significant.

At



The other potential source of information about the age
pattern of fertility is survay data on births occurring
during some preceding period, typically a year before a
census or a dem;graphic survey. The number of births
reported 1in response to such questions has not proven
accurate. Experience seems to indicate that the source of
the 1inaccuracy 1is not a systematic tendency for women to
fail to report births that have occurred or to exaggerate
the number of these births but rather the difficulty that
the respondents have in 1identifying properly the 1length of
the interval for which births should be reported. In some
surveys, there’s a net tendency for women to report births
that occurred in a period that®"s less than a year and in
other surveys to report on the average events that occurred
during more than the preceding year. The factors causing
this reference error seem likely to depend on general
cultural conditions, the circumstances of the particular
survay, including the wording of the questions, the
instructions to enumerators and the like. There seems to be
no reason to expect an association between the errors in
reference period and age of respondents. Furthermore, the
popullation covered by questions on births during the
preceding interval is the same as that covered by questions
about CEB so that inconsistencies caused by differences 1in
coverage or in forms of age-misreporting are avoided -
differences that may exist between a population included 1in

a rssistar and a population covered bv a survav.



There are some censuses and surveys that have included
a question on CEB, with the responses tabulated by age of
mother, but that have Tfailed to inélude a question on
current fertility. In such a case, it can be hypothesised
that the ratio of the average parity of women at the end of
childbearing to the avarage parity of a younger group (say
women aged 25 - 29) is closely related to the relative
parity of woman early and late in their twenties. The

/
reasoning behind this hypothesis is as fallows:

(1) The average parity of women aged 25 - 29 is an
unusually large multiple of the average parity of
women 20 - 24, chilbearing does not begin early in this
population since the high ratio implies that fertility
is unusually high at ages 22.5 to 27.5 compared to
before 22.5. It therefore implies that 1in this
papulation an unusually large fraction of total
fertility occurs in the later years of childbearing,
and the ratio of final average parity to the average at

ages 25 to 29 is therefore unusually large.

(2 On the other hand, an unusually low ratio of parity at
25 - 29 to parity at 20 - 24 indicates that the high
rates of childbearing began early, that an unusually
small fraction of total Tfertility occurs in the later
years of childbearing, and that the ratio of Tfinal
average parity to the average at 25 - 29 is unusually

low (Manual TV).



Suppose that the average number of CEB (average parity)
to women 15 - 19 age group 1is. designated by to women
aged 20 - 24 Pj( and so on, until P~, designates the average
parity of women aged 45 -m 49. Further, suppose tbe average
parity of women reaching age 50 - assumed to be the uppa®
limit of childbearing , is designated TF (for total

fertility)

We hypothesise, then that

TFAP.; =~ PPy  _... cee- (4.7.1)

The usefulness of this hypotheti cal relationship /
should it prove valid, is that it provides a possible method
of eitimating total fertility when older women under-rapor =
the number of children they have borne, and younger womefl

report parity accurately.

It can thus be deduced that

TF = (P3)2/(P2) oo (4.7.2).

The formula provides an estimate of total fertility

under the following conditions:

(i) Fertility at ages 15 - 29 has been constant 1i1n the

recent past.

(ii) The age pattern of Tfertility conforms to the typical
age relationships Tfound in populations practising?

little birth control implying



(@ that tha age pattern of declining Tfecundity is

typicalf and

(b) that wljdowhood, divorce, and other forms of
dissolutions of sexual unions do not have an

unusual age incidence from age 30 - 45 in the

population under consideration.

The value of (P3)X/(P2) can be compared with the

average parity reported by women over 50, and 45 - 40.
Lower parity reported by women over 50 than at 45 - 49 1is an
indication of likely ommission of CEB by older women. It

under these circumstances (P3}t/(P2) exceeds P7, the
estimate gains iIn credibility and is to be preferred to the
numbers supplied by the older women. Approximate equality
G* r ;, the average parity report DV WOTiON GV1

(P3)X/(P2) indicates that any of the figures is an
acceptable estimate of total fertility. But if (P3)*/(P2)
is substantially less than , or iIf the average parity
reported by women over 50 1is much greater than P7, the

wisest course is not to attempt an estimate ul ujrienl

fertility by manipulation of the data on CEB.

The results in tables 4.7 to *» give the total

fertility rate values for each variable under consideration

(i) The Coale-Bemeny procedure generates acceptable

ash3mates of total fertility. These rates, are, for
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mast divisians lower than those obtained by C-T method.
When TFR was approximated by P(7) the mean parity

women aged 44 - 49, the "-ratio TF/P(3) was found to
approximate P((2)/P(2) - suggesting consistency in
parity data. The procedure was proven credible as
P(2)/P(2) obtained total fertility rates that are clos<=

to P().

The procedure does not reveal much in terms of types

errors that the data may suffer from. But it should be
noted that the trend 1is that the vratio P((7)/P(3) *3
consistently higher than P(2)/P(2) albeit by small
margins. This would mean that either P(7) values are
over-estimated or P(2) underestimated. The former xw=
likely to be more plausible, implying that older woman
over-report the number of CEB. Cases of women
reporting grand-children as their own are not uncomm®*
(Anker, 1979). Another implied error would ba
exaugaroLi on ol age by older women, which jn-i-lac*3
P(7).- These observations, based on less sophisticated
tests, seem to contradict the view that older wom”™n
under-report CEB. They are consistent with tho”e

inferred from the behaviour of P(i)/F(i).



Tabla 3_-%_%: cyala Damany*s TFD by Education

Division No Ed. Primary Ed. Sec. Ed+
BUS IA DISTRICT 6 .£2 6.76 6.15
Central Bus.ia ) 7.26 7.09 6.62
Makati 6.11 6.56 6.12
Busia Tounship 6.57 6.63 5 .66
Northern Busia 6.25 6.64 6.12
BUNGGMA DISTRICT 7.25 7 .83 7.03
Tongaren £ .52 8.93 8.05
El gon 4.75 7.83 ,6.34
Kimilili 7.39 7.77 6 .77
aiirxia 7.16 % 6.34
Kanduyi 7.09 W -po 6 .50
KAKAMEGA DISTRICT 6 .23 7 .61 5.78
Lur arr-bi £.90 6 .61 £.37
Mumias 7.04 6.91 5.13
Dugari 7 35 8 . £9 £ _£0
Kami si 6.84 7 .98 5.89
But ere 6 .37 Y .0 5.94
Kazsbrss 7.15 8 .07 7 .65
Ikoloman i 6.91 7 .98 6 .47
Vihiga 6.87 7.57 6.73

WESTERN PROVINCE 6.89 6.91 6 .45



Tania 4.7.2: Coale

Division

BUSIA DISTRICT
Central Busia
Hakati

Busia Township
Northern Busia
EUNGCMA DISTRICT
Tonga ran

E1gon

Kanduyi

KAKAMEGA DISTRICT
Durambi

Mumias

Lugs T

Har.isi

Butere

Kabras

Ikolomsni

Vihiga

WESTERN PROVINCE

- Demenv"s TER by Residence

Rural
6 .39
_&f

e .41

3.06

9.02

\‘

.73

\I

OA

=3

-hB
s

(«®)

\‘

.25

b 68

6.71

3.15

Urban

6.65

6.71

7.26

6.00

6 .£3



able 4.7.2: Cu31f£

Division

BUSIA DISTRICT
Central Busia
Makati

Busia Township
Northern Busxa
BUNGCMA DISTRICT
Tongaren

El gon

Sirisia
Kanduyi
KAKAMEGA DISTRICT
Du rauibx
Mu ttu as
Lugari
Hamisi
Butera
Kabras
Ikolomani
Vihiga

WESTERN PROVINCE

Demenv®s TER bv Marital

Single

2177

4._.90

4.57

£.04

2.03

2.09

4 .35

140

Married

8.9
7.03
£.15
£.24
§
a .54
3.
7 .50
a .51
7.51
7.2£
7 77
a aa
7.02
8 .G
7.23
7 .40
7.82
7.04

7.42

7.99

Widowed

fi. 9f
7.60

c 1

£ .22
C AO

5 35

fj - i
G-AY

6.32
4.13
§F. k%

4_.99

2.02

4.53

5.93

5.45

Status

Divorced/
Seoarated

4.56
4.76
4.24
4.37

4.03

5.66
%-9%
fi SR
a (3
4.57
4.73
3 AA

5.19
4 .99
4._15

4.74

5.45



Cornuarison of Resnl ts Obtained by Coala-Trussal 1 (C T)
Goa la-Demanv (C-D1 and Gompertz Ralatl nmr.al (GRM) Model a

Tables 4.8.1 to 4.8.3 give the levels of fertility as
estimated, using the 1979 census at the divisional level of
Western Province.

For Coale-Trussall modal, the total Tfertility-rates are
based on

TFR = [P(D)/F(1) + P(2Y/F(2) + ... + P(ID/F(M)]1/7.
and for the Ccala-Demany, TFR as already seen is computed
from TFR = PS~/P~, while for the Gompertz relational model
the total Ffartility rates are given based on the mean
parities P(i) and their equivalents F(X). The TFR given in

the tables is the mean of the two values, 1i.e.
/

TFR = P(i) + F(X)

From the tables, it is clearly evident that the
Gompertz relational modal gives lower values than the Coals-
Trussal! model. This 1is because the latter assumes under-
reporting of the fertility events and hence tends to raise
the values whereas the Gompertz relational model gives

better results as it takes into account both under-reporting

and over-reporting.

Further, apart from isolated cases here and there, the

values obtained by Coale-Demeny are consistently the lowest,

as compared to those of Coale-Trussell and Gomoertz modal.

Exceptions to this trend exist when the differential

residence 1is considered. But this could be maxnl v due toO



the classification errors. This "is particularly so when the
divisions in Kakamaga are considered. Here it can be
observed that in all the divisions except Mumias and
Ikolomani, the Cotale—Trussel 1 TFR values are the highest
followed by the Coale-Demeny with the values obtained by
Gompertz modal being the least. It should be noted that the
Coale-Demeny procedure draws data from a very small age
range as a basis for extrapolation to all reproductive
years. Consequently, 1if there is any anomaly in the data
obtained from women in these age ranges the TFR values so
obtained are likely to be spurious. The model assumes that
the lifetime Tfertility of women 1in these age groups under
consideration is both reliable and dependable, and that it
can be used to forecast the lifetime fertility 1in the
succeeding age groups. However, from all the ahove
discussions, it can be logical to conclude thnu luc u.cake
Demenyls procedure 1is lass affected by reporting errors,
since it uses more reliable average parities. Furthermore,
the Coala-Demenv procedure has, 1In most cases, lower
estimates. It also seems to have a sound demographic basis

that is relevant to Kenya®s communities ( Pitchar, 1937).

The use of this technique required that
(i) the age pattern of declining Tfecundability was

typical, and that

(ii) widowhood, divorce and other forms of disolution of
sexual unions did not have an unusual age incidence

from age thirty to forty (UN Manual 1V, 19S7.
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Table 4-2.1 TER Values bv Education!

Division No Education Primary Educati on Sacondary Hd. t

C-T CcD GRM CT CD  GRM C-T C-D  GRM

BUS IA .- s6 6.4 984 6.76 7.16 6.66 6.15 5.63

Central Busia  3.53 7.26 6.36 3.33 7.00 7.43 [-26 6.62 6.50

Hakati 70 611 640 800 6.56 6.94 6.61 612 5.4

Busia Township 7.01 6.57 6.32 7.57 6.68 6.71 7.28 5.66 5.65

Northern Busia 3.1S 6.25 6.84 9.30 6.64 6.97 4.32 6.12 6.2
VIt 0.41 #75 3.17 9.4 7.83 3.9 7.87 7.08 A
Tonga ren 10.03 4.53 2.68 10.62 3.93 9.04  3-07 3.05 0.91
El gon 9.1S 445 A& AM A0S 3.33 6.46 6.34 b 06
Kimilili 9.39 7.39 ¢ ir 993 4. 3.69 7.3 677 7.34
Sirisia 9.19 7.16 4. Ac aoAn 75 9 3.22 524 ¢ 6t
Kanduyi 9.1C 7.09 7.96 9.53 7.73 8.00 S.98 6.0 6.3/
KA T ' ss  woee 7.59 9.28 45t 316 /.34 9% 659
Lurambi 10.20 6.90 7.71 3.9 661 765 6.50 @& 5.91
Mumi as 3.46 7.04 7.47 ¢ sr 6.91 7.39 5.39 5.13 5. 64
Lucan 9.33 7.35 3.41 10.38 8.69 3.64 7-31 5.60 i
Ramisi 3.39 6.34 7.90 9.27 7.98 8.12 7.10 5.89 6.78
Butere 8.75 637 6.60 9.98 7.07 7.06 7.34 594 6.3
Kabras 9.42 7.15 9 ¢4  9.39 9. 84 ¢ A4 8.56 7.65 1.0F
Ikolcmani 3.64 691 7.43 9.49 7.97 7.58 7.18 6.47  6.10
Vi hi ga 7.90 6.87 3.26 g9+ 7.57 6.80 [-06 6.73 e.ex

WESTERN 3.91 6.89 7.56 9.37 6.91 7.83 7 41 6.45 ¢ ¢



4.3.2 TBR Values hv Karihal Status: A Cranpari son

B e M
m 1 uii

BUSIA
Central
Hakati
Bnsia
Northern
IV
Tcngaren
Rlcnn

Ximi 1i 1i

Sirisioa

Hwmi as

Lucari

mnTTi'

Butere

iwiin na

laC1Offisn1

Township

+71 iiu in

B

-
c>

.04

on

56

0. 1?|

~

~>

73

ocC

.20

.72

.40
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nn

W
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.73

67
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e
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w0
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sc
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.20

S

P

S
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.24

27
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Table 4.2.2 TER Values bv Residence: A camcarison

Rural Urban
Di vi si an C-T C-D Gampertz C-T C-D Gempert
»
BtJSI A 2.17 6.29 6.77 7 .12 6.65 6.27
Central Susia .13 n.ap 7.09 6.59 2.14 6.42
Haka ti 7.45 6.41 6.41 - -- -
Busia Township - - — 7 .04 6.71 6.22
Narthern Busia 8 .RY 6.55 6.70 -- -- -
BUNGOMA 9.52 2.06 0 mR% 2.24 7 .21 7-27
Tangaren 10.15 9.02 8.447 6.69 7.62 6.18
El gen 9.22 Q8¢ 7.9 - -
Kimilili 9.50 2.22  2.52 3.02 7.26 727
Si risia 2.14  7.72  £.47 7 .62  6.00 6.39
Kanduy i 9.19 7 .96 2.20  A.8% 712
KAKAMEGA 9.12 7.me  7.50 7.91  6.56 5.72
UL Pt 9.22 8.1» A.64 n_6R £.£2 6.42
Mumi as 2.42 7 .25 7.22 -- -
Lugarl 10.69 8.9% 7 .66 - -- -
Hamisi 8.20 7.92 7.77 — - >
Butere 2.72 6.22 6.52 -T -— -
Kabras 7.29 2.19 2.14 -- -- -
Ikalamani 2.71 6.71 6.22 -- -
Vihiga &% 2.15 7.55 2.02  2.55 7.04
7.27

WESTERN 9.04 7.69 7.54 7.32 6.35



CHATTER ©

SUMMARY. CONCLUSIONS AND RECQMMF-NDAT IONS

INTRODUCTION

The main objectives of this thesis were

) to show that infant and child mof*-ali™-i rat="
in Western Province differ by region and by
the differentials of education. mari>-al status and

residence, using the Coale-Trussell model.

D) to show that the expectation of life at Pirth

Western Province is influenced by the level of

educati on, type of marital Uunion and type cf

residence.

(i) to estimate the Ffertility rates in Western
Province at divisional level wusing -.he aie

Trussell, uomoertz and Coal e -Qemen”™ mudel

These models highlight the diffi-ultia3 which
demographers encounter when estimating Tfertility rates arn
their determinants. As has already been seen, diifareni.
models provide different estimates even when same sets
of data are used. This is mainly so, given that different
models have different underlying assumptions. When all 1is
said and done, however, it can be observad that the

estimates so obtained are not far from each other.

P
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-1

SUMMARY OF RESULTS

INFANT/CHILD MORTALITY
The study has unearthed a 1let of finding3 on

infant/child mortality in the divisions of Western Province,

although the said findings do not differ greatly from “"a

has been found to exist at the national , provincial

district levels.
The major findings are:-

©O) Infant and child mortality rates vary W1
geographic regions. That the mortality rates are

~J

%k

highest in the divisions of Susia district, n

that apart from Sirisa and Kanduyi divisions the

mortality rates are quite low in the divisions 1"
Bungama (less than 140 per 1000) and that Mumi«—-
division in Kakamega exhibits the highest
mortality rate in Kakamega district (a rate of

per 1000 live births). It should further be

that Kanduyi, Sirisia and Mumias all border Busia

district implying that the Wkela regtow, frem these

three divisions towards Busia district, is 3 high
mortality region in the province.

(in) That the place of residence has a great influence
on infant and childhood mortality. Although not

showing wide differences, this study confirms that

both the divisions and the province generally



conform to the national experience of infant and
child mortality being higher 1in the rural are”s
where medical Tfacilities are found to be mucg
scarcer, as opposed to the urban areas. Further,
it is clearly evident that the expectation of life
at birth for the urban dual lars”™ comparative* :

higher than that of the rural inhabitants.

That the Ilevel of mother®"s education has grea*-
influence on the infant and child mortality in the
divisions of the province, showing a marked
inverse relationship and a considerable gain 3n
life expectancv with the risino in the Ilevel
education. Thus, the children of the mothers wi
at least secondary education live for the 7>
peri od fol lowed by those whose mothers
priSsSrv education and that the children o
women with no education live for the shortest
duration of life (as low as 42.£ years 1IN naka t
as compared to 48.9 years for primary education
and 54.3 years for holders of at least secondary

education.)

That although marital status does not seem to have

a definite pattern, the overall contention is that
the single and married women do, on the average;
experience Jlow 1infant and child mortality
estimates while the widowed and divorced/separated

have higher values. This could be exolainad 2



saying that most of the single mothers re-dirsct
all the Ilove and care to their children as they
see old age security in them. Consequently, all
the resources are pumped to the offspring with the
result that there are diminishing chances of
infant/child mortality. In the case of married
woman, the marriage stability contributes a great
deal to the low infant/child deaths.

In so far as expectation of life at birth is
concerned, it is generally apparent that children of
the married live for the longest period and that

those of the widowed are the most disadvantaged.
/

1 FERTILITY RATES

Tn estimation of Ffertility rates by the differentials
of education, marital status and residence, three models
ware employed: Coale-Trussall, Gompertz and Coale-Demeny
modals. From the findings, it is generally observed that
the Gompertz relational modal gives Ilower values than the
coale-Trussal 1 model. The Coala-Trussell modal always
assumes under-reporting of the fertility events and hence
tends to raise the values whereas the Gompertz relational
model adjusts for both under and over-reporting. In this
sense, the Gompertz technique gives more reliable results.
In the Gompertz model the F(x) values are generally low due
to under-reporting of the births 12 months before the
census. Hence, the total fertility values based on the P(i)

are to be preferred. The Coale-Demeny procedure, on the
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other hand drew data from a very small age range as a basis
for extra-polation to all reproductive years. The procedure
produces values which are lower than the Coale-Trussel 1 and
the Gcmpertz models. It may be logical to infer that the
Coale-Demenyls procedure is lass affected by reporting errors
since it uses more reliable average parities. Further, the
procedure seems to have a sound demographic basis that Iis

relevant .to Kenya®"s communities.

The use of this technique required that:-

(i) the age pattern of declining fecundity was typical and
that

fi) widowhood, divorce and other forms of dissolution of
sexual unions did not have an un-usual age incidence

from age thirty to forty (UN Manual 1V, 1067).

exhibit no deliberate control of births (Henry, 1061) then
Kenya®"s fertility pattern could reasonably be considered

close to a typical "natural™ pattern.

The Coale-Demenv"s P(3)t/P(2) was found to be

acceptable as an estimate of total Tfertility since for
nearly all the divisions under consideration, it 1is
approximately equal to P(7). For some divisions, however,
P(7) was found to exceed P(2)2/P(2), while for a few others

the reverse is true, but the difference lacks

subs t.antiality .
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Whan the Coal e-Dameny procedure is used, t does not

reveal the type of errors that the data may suffer aT

Sut one interesting trend is that the ratio P)/*(d¢ s

consistently higher than P(3)/P(2) albeit by small margins.

This would mean that either P(7) values are over-estimated
or P(2) under-estimated. The former 1is more plausible,

implying that older women over-report the number children

ever born.

.1 DISCUSSION:
(a) SY EDUCATION

Looking at the tables in chapters 3 and 4, 1” can

noted that women with primary e€ducation have higher

fertility than those with no education. This may P€ Pecause

uiicc primary education makes it possible for a woman t0 be

more conscious of the importance of hygien® and all other

basic health requirements, which help prevent pieunam. v

(foetal) wastage. Further, the women with prim XY education

may not be following strictly the cultural ..... ©OF say

birth spacing. They would like to follow both the cultural

and modern modes of life. The women with at least secondary-

education have the Ipwest level of fertility- Hence

seconds ry education is possibly a pre-requisite for a woman

to change her attitude.



The argument, here 1is that formal schooling is likely to
be associated with differences in knowledge about modern
techniques of birth control, access to these techniques and
willingness to usg them together with the presence of those
conditions of life, levels of aspirations, and the" like that
determine the interest in controlling in the first place,

and late marriages as a result of many years having been

spent at school.

(b) BY RESIDENCE

There are two important limitations on the analysis of
any sssoci aYi uw—between human behaviour alid urban-rural
resiagance: the necessary arbitrariness in &= definition of
urban and rural., and the possibility that - =o far as human
bahaviour is concerned, the meaning of these residential
categories 1. change without there being sny change in the
way they are defined. At the very least, such limitation
would seem to counsel caution 1in reaching conclusions
concerning observed differences in urban-rural patterns of

behavi our.

The fundamental behaviour of distinguishing urban from
non-urban relate simultaneously to human members and
density: below some minimum of both these attributes, urban
or metropolitan or other urban may no longer be said to
exist. But the delineation of positions along an urban

rural dimension of residence is unavoidably arbitrary.



Yet, differences in fertility and mortality associated
with the urban-rural classification used in this study do
exist, however arbitrary and uncertain a classification it
may be; and these differences are pervasive, consistent and
for the most partlnotably stable in extent between cohorts.
Moreover, because of the masking effect of internal
geographic mobility, the actual -differences may be somewhat
greater than those calculated. Certainly, those who move
can be expected to differ in some respects from those who do
not, but whether in ways that would relate to fertility is a
moot point. We cannot rule out the possibility of selective
movement, either of lower fertility wives to urban areas or
of higher fertility wives to rural , nor can we rule out the
possibility of a kind of anticipatory socialisation among
these wives to the respectively lower or higher Tfertility
norms associatied with the areas to which they eventually
moved. But if the fertility of wives who changed their
categories of residence after completion of childbearing is
at all comparable with the fertility of wives who did not -
and this seems a reasonable assumption - the full extent of
fertility differences associated with patterns of urban-
rural residence will have been to some degree obs ured.
The point at issue here 1is whether there is anything
affecting the desired (or tolerated) number of children that
can be singled out as likely to be particularly related to
the maintenance of specifically urban-rural fertility
differential . There appears to be several , of which the

more iImoortant are:
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Tha relatively greater difficulty of caring for
children in an urban setting where daily access to
the out-doors 1is more likely to depend on the
availability of public land, like parks and
plavgrouds and private land in the relatively

expensive form of one"s own garden.

The relatively greater costs - whether in terms of
money, psychic energy or time - of rearing
children in an urban setting,” this originating, in
part, in the greater fixed costs in urban areas of
things like housing, food, transportation and
entertainment, and, in part, in tha frequently
higher levels of aspiration among urban dwellers
with respect to standards of comfort, convenience,

self-fulfilment and the case and training of

chi 1dren .

The relatively greater economic returns that rural
dwellers, and to a lesser extent other dwellers,
can reasonably expect from children - this in
consequence not only of tha greater possibilities
in these areas for children to work or perform
chores in the household or family enterprise, but
also of the relative absence of parental

participation 1iIn work - connected retirement

schemes.
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The relatively greater psychic returns from child
bearing that rural dwellers (particularly women)

may anticipate because of their greater

residential isolation.

The relatively greater availability in urban areas
of alternatives on which to expend one"s money,
time, physical and psychic energy: alternative
goods and services, and also alternative
activities of a sort likely to conflict with the

demands of children and child rearing.

The relatively greater availability in urban areas
of alternative sources of satisfactions (e.g.
response, intellectual interest, personal
fulfilment, creativity, companionship) presumably
associated with the bearing and rearing of
children - something particularly important with

women because of the expectation that mothers will
play the major role in child care and also derive
the greater benefit from association with

chi 1dren.

The relatively greater likelihood in rural areas
of having higher fertility role models - either

one"s own parents or one"s friends and associates.



The importance of any one of these in determining
urban-rural fertility differences 1is unlikely to have
remained the samelover successive cohorts. The urban-rural
difference 1in the specifically economic value of children,
for example, may have been diminishing - response to the
relative decline in the family farm and small enterprise
while that in the availability of alternative sources of

satisfaction may have been increasing - as employment

opportunities for women expanded in the metropolitan areas.

Moreover, the effect of these on fertility is necessarily

through the medium of what people think during the period

surrounding conception and early pregnancy (Day, 1924).

Turning to r results, we observe that the general
pattern that the rural women havs higher Tfertility than
the urban women. The lower urban fertility may be explained

in terms of the constraints imposed by wurban 1lita, which
places greater strains on parents in their efforts to
provide Tfood, health care, housing and education for their
children. The urban women have greater availability and use
of contraceptives and marry lata. One may explain this in
terms of a higher degree of urban! zation with all that it
implies for changes 1iIn custom and improved health. This
argument stresses only those aspects o0F cultural drift

resulting from urbanisation that are Qlikely to promote

fertility but excludes other counter”vai ling influences that
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may operate to inhibit high fertility in he urban centres

(e.g. greater availability and use of contracaptives, hig.iai.

costs of living in urban places etc.

Generally both marital and nan-marital fertility are

seen to have a significant contribution to the rise in
fertility in the province. The high marital fertility rate
is due to the early and stable marriages within the
reproductive period. The non-marital Tfertility Iis
significant because of the old age security and the love the

parents gain from their children. The general pattern is

iicn,)-2 |i‘|\i/if-i i.cSi.uxiil.’ki.i" ul uuc u;T:j Eii mlunco . Igllowed b\! the
widowed (most of these are remarried on the death of their
husbands - a common feature in the province), than Tfollowed

by the divorced/separated and finally the single-

RECOMMENDAT10NS

A POLICY RECOMMENDATIONS

a) Given that the measures of infant and child
mortality provides a useful index of a society"s
health status, standards of living, nuptial
behaviour and the manner 1iIn which the government
ditributas 1i1ts resources, 1t is out" contention
that such an index should be accurately measured,
depending on the real demographic situation in the

province under study in particular and in the



countrv in general . In this connection,
therefore, indirect techniques suited for the
stable and quasi-stable population theory need to
be adjusted since these etimates provide planners

with a vital opportunity for effective planning.

Infant and child mortality rates are influenced by
many Ffactors, among them the effect of birth
orders, sex ratio, recent fluctuation in mor tality
schedules and age of mother. IfT accuracy and
consistency of mortality estimates are to be
achieved, then planners of demographic and census
surveys need to obtain data that enables a
researcher to adjust for these Tactors affecting
the estimates. In this connection, the quality of
data generated from respondents should be gauged

in such a way that it is accorded utmost priority.

Hvgifins irc fivsrv homssh& &; provision oi c4c3r
piped water and mass education on matters
pertaining to the upbringing and rearing of
children are some major issues that the government
needs to attach greater premium to if a reduction
in infant/child mortality 1is to be realised.
Vaccinations of infants against the Kkiller
diseases are not only to be said to be necessary
but must be strongly enforced in order to reduce

infant deaths.



As a msasurs for the reduction of fertility, it is
highly recommended that there should be universal

and compulsory secondary education for girl3.

To reduce non-marital TfTertility* sex education
should be introduced in all schools and moral
education given support by e« Girls falling
pregnant either 1in school or before marriage

should be sued by the state and Tfined heavily.

The old and archaic adage that every family should
have the number of children they can effectively
shelter, clothe, feed, educate and care for should
be discouraged because the parents Who have the
means will have high Tfertility and Yet this high
fertility will definitely drain the national

resources.

FURTHER RESEARCH RECOMMENDATION

I recommend further research in the following areas:

The effect of in-mig rations on the

infant/child mortality and fertility in settlement

schemes.

The effect of cash crops to imfant/chi 1d mortal ilLy

and fertility at divisional 1level .

The effect of bride price on fertility in Kenya.
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