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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 level of education, 

type of marital union and nature of residence, and finally to 

estimate the fertility rates in the province at divisional level 

by employing various techniques, viz: Coale-Trussel1, Gompertz 

and Coa1e-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 is the general introduction in 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 Coa1e-Trussel1 model. Lifetables are 

also constructed for each variable under study. 11 i s f ound 

that infant/child mortality rates in divisions of Busia and its 

neighbourhood is overally higher than in the other divisions of 

Kakamega and Bungoma, and that the higher the infant/child 

mortality rate, the lower the expectation of life. The third 

chapter pays particular attention to the estimation of fertility 

rates using the Coa1e-Trussel model. The fertility rate: by each 

variable is calculated. The fourth chapter is ideally 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 f.ol lowed by 

the Gompertz model and that Coale-Demeny values are the lowest. 

The final and fifth chapter discusses the major findings and 

attempts to give some specific recommendations.

The study has emerged with some pertinent findings, viz. 

for the period 1969-1979 that:
(i) it is an acknowledged fact that infant/child mortality

rates are quite high in Western Province as a whole and 

in the divisions of Busia in particular.

(i i ) Fertility for the single is quite significant in

virtually all the divisions in Western province, and in 

the division of Bungoma in particular.

(iii) Secondary education and above acts as an effective 

contraceptive as it lowers fertility in the Province.

(iv) Expectation of life is highest in the divisions of 

Hsmisi and Vihiga.

(v) Comparatively, fertility is quite high in the divisi.onS 

of Bungoma, and fairly low in the division? of Busia 

with the divisions in Kakamega coming midway between 

the two in this respect-

vi i



TABLE OF CONTENTS

DECLARATION .............................................  (ii)

ACKNOWLEDGEMENTS ........................................ (iii)

DEDICATION ........... ’..................................  (v)

ABSTRACT ...................................... .......... (vi)

CHAPTER 1

1 . GENERAL INTRODUCTION

1.1 Introduction ...............................  1

1.2 Statement of the Problem ..................  2

1.3 Objectives ................................. 4

1 . 4 Studv Justification ........................ 5

1.5 Background Information to the Study
Area ......................................... 7

1.5.1 Bungoma District ...........................  7

1.5.2 Busia District .............................  9

1.5.3 Kakamega District .......................... 12

1 . S Literature Review .......................... 13
1 .7 Theoretical Framework .....................  30

1 .3 Hypotheses ............................  33

1.3.1 Conceptual Hypotheses .....................  33
1.3.2 Operational Hvpothases ....................  34
1 .9 Scope, Limitation and Data Source ........ 34
1.10 Operational Definition of Variables .....  35

The Methodology ............................  37

vi i i



CHAPTER

2.1 

2 .1.1 

2 .2

2.3 
 ̂ 4

X • J

2.6 

2.7

2 .3

2 .9

2.9.0

2.9.1

2.9.2

2.9.3

2.9.4

2.9.4.1

2 .9.4.2

2.9.4.3

2.9.5

INFANT/CHILD MORTALITY ESTIMATION

Introduction ...............................

Background .Information ......... ■ - - -.....

Estimation of Child Mortality using Data 
Classified by Age .........................

Data Required ........... ..................
Computational Procedure ..................

Child Mortality Estimation by Mother's 
Education ................................
Mortality Estimation by Marital Status ..
Mortality Estimation by Place of 
Residence ................................
Inter-Divisional Variability - Combined 
Cases ......................................

Lifetable Construction ...................

Introduction ..............................

Calculation of Mortality Levels .........

Construction of Abridged Model
Li fetablas .................................

Computation of P(x) Values ..............

Expectation of Life at Birth ............

Expectation of Life at Birth by 
Educati on .................................

Expectation of Life at Birth by Marital 
Status ....................................

Expectation of Life at Birth by 
Residence .................................

Summary of Results .......................

39
40

41

41

42

47

52

55

59

64

64

64

65

66

72

73

75

77

- l x -



CHAPTER 3

3. FERTILITY ESTIMATION USING THE COALE-TRUSSEL
MODEL

3.1 Introduction ...............................  32

3 .2.0 The Coale-Trussel Method on Fertility
Estimation ................................. - 84

3.2.1 Data Required ..............................  35

3.2.2 Computational Procedure . ................  35

3.3.0 Discussion of Results ....................  36

3 .3.1 Fertility Estimation by Education ....... 96

3.3.2 Fertility Estimation by the Differential
of Marital Status .........................  100

3.3.3 Fertility Estimation by the Differential
of Residence ........................... . .. 104

CHAPTER 4

4A. FERTILITY ESTIMATION USING GOMPERTZ
RELATIONAL MODEL

4.1 Intoduction ............................... 116

4.2 The Model .................................  117

4.3 Computational Procedure .................  120

4.4 Fitting the Relational Gompertz Model
to 1979 Western Province Data ..........  128

4.5 General Observations from the Tables ... 129

4.5.1 Differential by Education ...............  129

4.5.2 Differential by Marital Status .........  130

4.5.3 Differential by Residence ............... 130

4B FERTILITY ESTIMATION BASED ON REPORTED
LIFE-TIME FERTILITY

4.6 Introduction .............................  139

X



1394 7 The Procedure ............................

4 g Comparison of Results Obtained by Coale-
Trussel (C-T), Coale-Demeny (C-D) and 
Gompertz Relational (CRM) Models .......

5.1

5 .2

5.2.1

c “j 7 1-J • X  . X  . -i-

e ^J . A • u
c n O 13 • A • J • i.

5 2 2.2

CHAPTER 5

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
Introduction ............ •"...............

Summary of Results .......................

Infant/Child Mortality ..................

Fertility Differentials .................

Discussion ................................

(a) By Education .......................

(b) By Residence ........................

(c) By Marital Status ..................

RECOMMENDATIONS

Policy Recommendations ..................

Recommendations for Further Research ... 

BIBLIOGRAPHY ............................

150

155

156 

156 

152 

160 

160 

161 

166

166

162

169

xi



LIST OF TABLES

TABLE

1.5.1

2.4.1

2.4.2

2.5.1

2 .6.1

2.7.1

2.3.1

2.3.1

2.3.2

2.3.3

2.3.4

2.3.5

2.3.6

2.3.7

PAGE

Population Densities and Growth rates 
by Division .............................  14

Mortality by Residence in Central
Busia ....................................  42

West Mortality Model ...................  45

IMR per Division, Western Province
(1979) ...................................  48

Probability of Dying at Age 2: q(2)
Values ...................................  52

IMR for each Division, Western Province
(1979): 1000 q(2) Values .............. 56

Classification of Divisions by Size of 
Mortality at Age 2: 1000 q(2) Values . 59

P(x) Values for Central Busia: Combined
Cases ....................................  b'

Interpolation Levels ...................  69

Lifetable for Combined Cases: Central
Busia ........................-........... n‘ 1

Expectation of Life at Birth by Ed. ... 72

Life Expectancy at Birth by Marital
Status ...................................  74

Life Expectancy by Residence ..........  76

Relationship Between IMR and eQ
Combined Cases ..........................  '7

2.9.3 Population Densities ...................

2.2.1 Fertility Estimation in Kimilili by
Residence - Rural .....................

3.2.2 Coefficient for Interpolation Between
Cumulated Fertility Rates to Estimated 
Parity Equivalents ....................

31

36

39

xi i



3.3.1

3.3.2

3.3.4

Coefficients for Calculation of "Weighted 
Factors to Estimate Age-Specific Fertility 
Rates for Conventional Age groups from 
Age groups Shifted by Six Months ......

Total Fertility by Differential of 
Education ................................

TFR by the Differential of Marital 
Status ...................................

Effect of Residence on Predicted 
Completed Fertility ....................

Total Fertility by Differential of 
Residence ................................
Standard Values for Cumulated Fertilities 
and Their Ratios with Half-Year Shifts

A** 2(b) Standard Values for Mean Parities and 
their Ratios ..........................

4.3(c) Measures for the Gompertz Model ......

4.3(d) Estimation of Total Fertility by
Fitting the Relational Gompertz Model 
to P(i) Values: Central Busia Combined
Cases (1979) ...........................

4.3(e) Estimation of Total Fertility by
Fitting the Relational Gompertz Model 
to F ( x ) Values: Central Busia Combined
Cases (1979) ...........................

4.4.1(a) TFR by Gompertz Relational Model,
Education: None ........................

4.4.1(b) TFR by Gompertz Relational Model, 
Education - Primary .............

4.4.1(c) TFR by Gompertz Relational Model, 
Education - Secondary Plus .....

4.4.2(a) TFR by Gompertz Relational Model:

4.4.2(b)

aingie .........

TFR by Gompertz 
Married ........

Relational Model:

4.4.2(c) TFR by Gompertz 
Widowed ........

Relational Model:

xi 1 1  -

96

101

107

111

122

122
124

125

123

131

i •»-L  JL

133

134

135

136

91



137

4.4.3

4.7.1

4.7.2

4.7.3

4.8.1
4.3.2

4.3.3

TFR by Gompartz Relational Model: 
Divorced/Separated .....................

TFR by Gompertz Relational Model by 
Residence: Rural-Urban ................

Coale-Demeny's TFR by Education .......

Coale-Deraeny's TFR by Residence .......

Coale-Demeny’s TFR by Marital Status ..

TFR Values by Education: A Comparison .

TFR Values by marital Status:
A Comparison ........................ • • • •

TFR Values by Residence: A Comparison .

133 

147 

- 143 

149

152

153

154

- xiv



Fig • 1 

Fig • 2

Fig. 3

Fig - 4

Location of Western Province in Kenya .

Divisions in Western Province as per 
the 1979 Census .........................

I

Infant Mortality Rates per 1000 Live 
Births - Combined Cases: Western
Province .................................

list of figures

Infant Mortality Rates per District ...

16

17

62

62

- xv -



CHAPTER 1

GENERAL INTRODUCTION

INTRODUCTION

Many Third World Couauies are currently experiencing 

fertility rates and population growth rates which are 

u n p a r a l 1ed 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 important is this index 

that it occupies a central part in both mortality and 

fertility studies. The overall mortality rate of most

countries has a huge chunk of it occurring between the agê » 

of 0-1 year. Countries where the per capita income is low,

illit eracy rate high and agricultural output meagre, among

other factors are found to have very high IMR. Anker and

Kn owl es (1932) document that high IMR leads to high

f e r t i1i t v as there is a tendency t*. fi rep1 ace dead children

1
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as in these countries children are regarded as a major 

source of old age security besides carrying on the family

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 level 

of illiteracy among the public, provision of clean and piped 

drinking w a t e r ,improved medical services and better 

standards of living, in 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 is 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 in 

Western Province of Kenya where the climate is conducive to 

high agricultural yield and ironically I MR 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 in 1984 the

It has been observed that among the factors



Government of Kenya decided to decentralise the 

administration by taking it to the district, otherwise 

called District Focus For Rural Development where the DDC
I

(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. In 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 morta1i t v 

appear to be quite high and given that most constituencies 

are based on divisional boundaries, it's imperative and 

pertinent to look at how the various variables affect 

mortality and fertility rates at divisional level.



1.3 OBJECTIVES

General Objectives

lfa) To show that fertility rates differ by division by the
A

differentials of education, marital status and 

residence within each division.

(b) To show that life expectancy is affected by residence, 

marital status and education.

2 .  To show that infant and child mortality ratesdiffer by 

division and by differentials of education, marital 

status and resid ence within each divisi on.

Speci f i c Objectives

1. To examine the fertility and infant and child mortality 

rates among various divisions of Western Province of 

Kenya.

2 .  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 q(x) values to show the level of infant and

child mortality rates in each division.



5 . To examine the influences of female schooling on 

fertility and mortality rates.

6 . To make recommendations for further research and future 

population policy formulation in the province under 

discussion.

1 4 STUDY JUSTIFICATION

The study of differences in fertility 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 likely 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 fertility rates also 

provides a basis for projecting the changes in the overall 

level of fertility which may be expected with shifting 

social and economic conditions (UN 1977).

Studies on mortality rates arc useful in 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

5



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, it'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 in so far as

regions which need special attention with regard to disease

control and provision of health facilities. The study

is also intended to bring to light those regions in Western

Province where fertility is high. Knowledge of this will

help the planners in 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 frequent. This will, it's hoped, guide the health 

planner interested in the health issues iri the area to know 

where to control diseases or p; i .lr> 

people: concerned.

t:u
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e x p e r i e n c e  h i g h  m o r t a l i t y  l e v e l s .  T h e s e  g r o u p s  a r e

information to the



The construction of lifetables 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 improve the existing socio-economic and health 

conditions.

'
/

1.5 BACKGROUND INFORMATION TO THE STUDY AREA

1.5.1 Bunqoma District:

Bungoma District is 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 km'' 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 is underlain by 

granites which form basement system.

n



Annual rainfall follows a seasonal pattern ranging from 

1250mm to over 1300mm p.a. The district therefore gets 

sufficient rainfall to support most agricultural activities. 

The cash crops grown in the area are coffee, cotton,t
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 is 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 

uf them having A-levels.



There were three hospitals, nine health centres and 

sixteen dispensaries in operation in the district. Some of 

these facilities 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 is the newest of the three districts comprising 

Western Province. It was created in 1963 whan Marachi, 

Bukhayo, North Teso and South Teso location, formerly under 

Elgon Nyanza (now Bungoma) district, and Sarnia, and Bunyala 

then under Central Nyanza (now Siaya) district, were brought 

together to form its 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.

9



The district, cccupins an area of approxima 

including 1 of permanent water surface, 

available for agricultural development while 

can be made available through drainage.

taly .1 8 fi 6km*,

1287km* are
>■>another 22km*

Administrative!y, 

comprised 4 divisions, 

Central Busia (N a mb a 1 e )

as of 1970 census, the district 

viz:, Northern Busia (Amagoro), 

, Southern Busia (llakati) and Busia

Townshi d .

80% of the district lies within the 1270 - 1789mm

rainfall range. On the average, rainfall in the district is 

aood enough to sustain the agricultural industry.

i --- fV,A 1 mo e whols of Busi i es in ai aoro-ecolcgicsl

zone, classified as "upper cotton West of Rift Valley".

About 90% of the dry land area is of high potential

agriculturally and cotton, sugarcane, sunflower, simsim,

groundnuts , soys b s 3 n  s . m  3 *. c r a b u 3 t a c o f f e e . : i t r us

pulses, millet, sorghum, cassava, etc. are successful Iv 

being grown on small-scale farms. The entnc 

also suitable for rearing of exotic livestock.

distict is

The district is populated by 

the Luhya and the Teso. According 

district had a populati on of 297341 

were Teso and 177320 (or 60%) wer 

present comprised Luos (about 5.7%) 

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

two major tribal groups: 

to the 1979 census, the 

, out of whom 90159 (30%) 

e Luhva. Other tribes

J \ 1 A i IS (I 7) Ka1 fin jin
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Kwashiokor and marasmus. resulting from poor feeding 

are vary common among the children in 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 is very 

high. Malnutrition is 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 in the 

district. Of these, five 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 is poorly served by electricity, postal and 

telephone services. In fact the impact of Rural

Programme has not been felt at all.

11



5.2 Kakamega District:

Kakamega district is 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.

2Kakamega has an area of approximately 2520km . 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 in 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 is 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
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2 • jdensity for the district was 295 persons per km‘ in 1079 and

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 Ikolomani, 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 h a u a 

experienced out-migrations both to areas outside the 

district such as Kapkangani in Nandi district and movements 

to other divisions within the district such as Lugari,

Lurambi and Mumias. Movements into these areas was due to 

greater prospects of earning more income from land and 

avoiding situations of landlessness in the home area.



Table 1.5.1 Popu 1 a t i on Densi 1: i es and Growth Rat es by Hi vi s i ons

Name of 
Division

Population 
1969

Bensd. tv 
1979

Growth 
Rate %

Population 
Increase

V i h i g a 53 9 692 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. I.

The high population pressure on arable land is a very 

critical factor 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 is less 

than 0.5 ha. per parson which is far below the FAQ/IJN 

accepted acreage for subsistence purposes of 1.4 ha. per 

f ami 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 in 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 Progra mm e 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 is 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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1.6 L I T E R A T U R E  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 latter used the 1977 

KFS Data and looked at m o rtality 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 first 

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,
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in addition to the rural-urban differentials. It's further 

observed that the level of this mortality is 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 fertility differentials by 

mother's education comas up with the revelations that 

education has an inverse effect on fertility regardless 

of the official policy toward fertility behaviour. It's 

further evident from his research that fertility declines as 

educational attainment rises in Egypt which is o v e r 

populated and has low income per capita, and similarly in
t

Kuwait which is under-populated and has one of the highest 

per capita incomes in the World. Thsref G  re, it's expected 

that fertility will decline in all Arab countries as a
ofresxilt of increase , education. Nevertheless, the research
\

concludes, it'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 is a general contention among many researchers in 

Africa that educational attainment of parents is inversely 

related to infant mortality (Caldwell, 1979, 19S1; Cochrane,

1930; Farah and Preston,1931). This inverse association has 

been attributed to many factors among them:

(a) breaks with traditional childbearing practises

(b) decreased mortality brought about by illness e.g.

measles and increased use of modern medical

facilities

(c) better 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 39/1000 while the rate for females is about 31/1000. 

This differential was found to be similar in all the 

provinces suggesting that the sex differentials in infant 

and child mortality are largely determined by inherent 

bi o 1 ogical 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 

consist en t with the 1977/78 Nutriti on 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 in infant and 

child mortality was Turkana district, which reported higher 

mortality among females.
t

Kichamu (1926) came up with the finding that contrary 

to the general trend of higher infant and child mortality in 

the rural than urban areas, certain districts, mainly in 

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 is more severe than that experienced in the rural 

areas. Whereas the urban dwellers depend on income for the 

purchase of various items 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) looks at various variables 

differentials and assess their overall effect on fertility
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in Nairobi. Taking age at first 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 a g e  groups. The situation changes, however,
t

when duration of marriage 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 El Jack (1935) using data that was 

provided by the Sudan Fertility Survey of 1973/79, documents 

that women with no schooling have higher infant mortality 

rat a of 112/1000 (both sexes) compared with those having 

incomplete primary education and primary education and over 

(101/1000 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 in the Sudan is 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 fact 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

nutrition and medical care more possible.

*

Osiemo ( 1 9 S 6 ) in the study of the Estimation of 

Fertility rates in Kenya concludes that rural women have

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 fertility. Further, 

urban women have knowledge of the availability of and

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 a s well as other nomadic districts such as 

Turkana, Isiolo', Samburu and Marsabit, he notes. As regards 

the variable of marital status, Osi amo 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 lengthen the reproductive 

period. Finally, he concludes, the non-marital fertility is 

cultivated by the old age security as well as the love that

enjoy higher incomes that make accessibility to good

higher fertility than the urban ones. He explains that

to contraceptives as these are within closer

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., it'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 further argues that 

during the first 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 fertility 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-ferti1ity 

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, is so 

universal and consistent that i t ’s desirable to hold it 

constant before assessing the affects of the other factors.

Muobobia (1982) in the study of fertility rates in 

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 fertility.

The emp irical 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 si gni ficant negative relati onshi ps 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 fertility, and that 

increases in life expectancy at birth have a monotonic 

effect on fertility. In conclusion, the district level 

results imply that fertility rates in Kenya are not at a
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biologically or socia-cu!tura 1 1 y determined maximum but 

instead are systematically related to socio-economic 

conditions. At the same time the m acro-district level 

results indicate 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 fall s i gnificantly 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 11 m i n c of entrv into union or co m m sn v. s m e n t. vj l 

exnosure to the risk of conception is among the basic 

comnonents of nuptiality, which in turn is a fundamental 

determinant of fertility. Hamed (1988) looking 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 mortalit y . H c reckons that the risk of 

mortality for children whose mother's age at first 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 is 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 indices,inc1uded 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 in 

monogamous union and stable marriage.

Increased education of father if it raises purchasing 

power, may improve housing and sanitation facilities and the 

quality of food and clothing and enable parents to take 

better advantages of health care. Although paternal 

schooling is 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 father'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 is consistently 

lower in urban areas than in rural areas which tends to 

confirm the observed rural-urban differences at the district 

level. Further, fertility is 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 in rural areas fertility increases 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-cultura1 maximum beyond the control of 

individual couples. Instead it seems that even at the 

extremely high fertility levels found in Kenya fertility 

rates are determined at least in part, by choice as well as 

by such involuntary factors as extended lactation, 

sterility, widowhood and poor health.

Mutai (1937) estimated the a ( 2 ) values far Kericho 

district at locational 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 locati on ) 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

i29



as is generally believed because this happensproportions,

more to communities where the ■>. family is totally

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 fertility 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, religious beliefs, contraceptive practice and 

type of marriage,among others.

The folowing are thus the schematic models onto which 

this theory is built:

dependent on the father's income. However, in the case of



CONCEPTUAL MODELS !

( i ) Mo r t a l i t y  Model
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(ii) Fertility Model
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1.3 

1.3.1

1) 

2 ) 

2 )

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 is 

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.



O P E R A T I O N A L  H Y P O T H E S E S

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.

4) Maternal education tends to lower infant and child 

death.

5) Infant and child death rate is likely to be lower 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.

S C O P E . LIMITATIONS AND DATA SOURCE

It's proposed that the study will cover all the divisions in 

Western Province as per the l\(D7 D Kenya Population Census. 

Three variables: marital status(sing1e , married, separated/

divorced, widowed); education (none, 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 

^stermination of the levels, trends and patterns of infant



. 1C

and child mortality as wall as fertility in 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 De nth I A sponta neous 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 live births registered in t h e 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 f a 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.
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I. i f 6 t able : statistical tahla that. converts a c e -

specific mortality information into measures of survival and 

life expectancy at given ages.

Literacy : The ability to read and write in some

language.

M arital Status : Matrimonial condition, typically

broken down into single (never married), 'currently married, 

divorced, separated, and widowed. Among the currently 

married, legal and consensual marriages are sometimes 

di f f er ent i a t ed.

Mortali t v : Death of members of a poulation.

Rural Pooulati on : The nuinbs r of ucG u 1e4. * living in

communi ties smalla r than a given size or in areas not

d  aSSlfl cd 3 3 Urban ! it 3 often broken clown into the number

of people living on farms and in rural non £ a r m a r5 3 3.

Urban Population • i liC  ii UillU C 1 U i ucGD1e living in

c ommun111 a s 1 a r ger than a given si zs cr in are as closely

intearated with such cl aces .

Soci o - economi c S t a t ii s : A c 1 ass i f i ca t i on of people or

groups on the basis of such social and economi c variables as 

their educational level, occupation, income and place of 

residence.



Itiujr ITotal Pert i 1 i l.v . ..!u : The

that would be born alive to a 

during her lifetime if she were 

childbearing years conforming to 

rates of a given year.

aver.. .j .- of ch i 1 d r e:

woman (or group of women) 

to pass through all her 

the age-specific fertility

1.11 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 M o d e l :

This Modal is based on the assumption that marital 

fertility either follows natural fertility (if 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,

c£(x)= M h (x)\ (x)

where M= a parameter indicating the level of 

fertility that a population would experience in the 

of all voluntary control and ( x ) is a function 

indicating the typical pattern of departure from 

fertility when voluntary control is exercised.

na tura 1 

absence 

of age 

natural

i  *1



Fly exami n i rig t'.lu- calcrulated f nr sp.ueral

pnpw 1 ..i i on:-;, Cunle and Truss.il found hhat it could ha

represented by £ ( x )  -  e x p  (mv (x))....................... (?)

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 is practised. The final modal is derived from 

(1 ) and (2), and has tha form:

^> ( i ) = M h (i) exp (mv(i) )....................... (3)

au cwhere the index i is used in place o 

that, in general, only data referring to fi 

arouns are used.

to indi cate

v e v e a r

T h u s ,  t h i s  m o d e l  c a n  b e f  i  1 1  a d t o  a n y  p o p u l a t i o n w h o a  e

m a  r  i  t  a  1 f  e  r  t  i  1  i  1.  y r a t e s  a r e k n o w n b y  J u s t  i d o n t i f y i i i  g  t h e

v a l u e ? :  o f  t h e  p a r a m e t e r s  M  a r , d  m .  C. o a l e  a n d  T r u ; u ; . . l  s i i u u f i a  t

t w o  p o s s i b l e  w a y s o f  e s  !  ‘  v r . n  ! i  n g  M a n d  m .  A . : .  l ! n g t o  t h e

f i r s ; L  a n d  s i m p l e s t p r o c e d u r e , M  = ^ <  2 ! )  /  h  (  2  ) ........................................................................ . . ( 4 ) .

* 7
t

a n d  m  =  0 . 2  1 n C $ ( i )  /  M h  ( i ) ] /  Y  ( i ) ................................. ( 5 ) .

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.



CHAPTER

INFANT/CHILD MORTALITY ESTIMATION

2.1 INTRODUCTION

In this chapter, estimates of infant and child 

marts 1 11y 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 is 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

v

rssiuiuu I n urban area s an J i. U « c ~l~* L U U O C i n rural a r3 3 3. m V- — i nr.

S t r 3 j” u c £ S C t about this J •[ -c cV-i -L X. i_erenti a 1 X 3 i. U - i- — ~ f l 11 a i_ i_ u 1 V 1 31 uu3 .
----—  ,■ - i i ..C O U C U l O i  X V A. ~ T." 1 - —-----ji i\ a k a iiicu a ---1auu B u s l a cl i „ uU i.lets were cl 333 1£ 4 ~ -1t  1  c u

as only rural i.e. they had no urban status with them. 

However, Dusxs townshxp dxvxsxon was found to be wholly 

urban - a very strange phenomenon indeed.

The marital status variable described the mother s 

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

c a t e g o r i e s ,  viz., single, m a r r i e d ,  widowed, and 

divorced/separated.



T h e  i r, Pant r  F* ii ti s  ei r i.;ir.ured in t e r m s  of

probability of dying between age 0 and 1. This estimate is 

denoted by either l^o in the lifetable or simply as IMR 

which is derived by multiplying l^o by 1000. For the case 

of child mortality, the study will rely on two measurements: 

q„ which is the probability of dying at age x whose values 

are 1, 2, 3, 5, 10, 15 and 20. Another child mortality 

index is 4^1 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 Coa1e-Trussel technique which is an extension of the 

Brass child mortality technique. The coefficients applied

of f - a West morta 11 tv model or the Coale — Demenr

1i f etafclas .

1 . 1 Rackoround Information

Western Province is 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 low socio-economic development (Kichamu, 10SS), the

l. \ - j ua ft <

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 flooding 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.i 1 ha r;ia worms (schitosomes). Due to these, diseases such 

as malaria, kwashiokor, marasmus and water related diseases 

have been confirmed in the area. Gastroenteritis is the 

major scourge for infants, while respiratory tract 

infections is the major scourge for children. In the case 

of Kakamega, the DDC report (1-973-79) showed that ma 1 a r i a 

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 

1977). Therespectively (Registrar General's Report 

c omo16 X11 v and divarsit-

these regions make the 

process.

Estimati on of Chi 1 d Mortal 11 v Using Data Classified ® 

T r u s s a1 s method, which is the mô 4- ent ver

ov Age 
_ fn or

the original Brass estimation procedure is employed. 

Estimates of q(l), q(2), q(5), q(10), q(15) and q(20) are

obtained from data on children born classified by age of 

mother. Hare it’s assumed that fertility patterns remain

constant.

(i )

DATA REQUIRED

The data required for this method are as follows:

The number of chi 1 dran born (GEE), classified

by five year age group of mother.



The number of children dead (C O ) cl 3331 fled b y
five year age group of mother.
The total f e; ' a popul ation (FPCP) classi fi ed by
five year a group. It shouId be stressed that

vworrien, <\*id not » merely married women are
c ansil u .

COMPUTATIC ROCEDURI

Usa is made of the dat antral Busia in the La

below to compute the probabi i i «=u of dying.

To calculate the said probabilities, the following 
steps are followed.

i aul c «e. ,. 4.i Marta 1 ■! 4- .. U..1 1 L V u V Residence in Central Busia

Rur a 1
Age
Group

EPCP CEB CE P ( i ) B ( i ) K (i )

15-19 £871 2 £ 4 3 *t u /
9A.O .4 w J. -» a c\c r1 J J u T A Q 0 O1 U U -J u 0 O £ 11 <L Ul
25-29 O O 0 C—J O -J -J 15450 C £ 0 j u D j
O A _ O A -J o —* -t 3253 2 0 51 £ in o i j < j 1
35-29 2799 20205 IOC- i i —J
40-44 2 £91 20325 7048
45-49 2474 19709 7395

Calculation of average parity per woman. Parity 

(PI) refers to age group 15 - 19, P(2) to 20 - 24
and P(3) to 25 - 29

P(i) = CEB(i)/FPOP(i)

4 2



W here childrenWhere CEB(i) denotes the number of children
korn by women in ace Group i; and FPCP(i) is the

total number of women,.in age group i. In our case

for Central Busia.

2 643
p(l) = ----------  =

c a n iCiU 4 1
. 334660

1CS3S
P(2) = ----------  =

4956
2.186344

15460
P (3 ) = ----------  =

3335
4.031290

19709
P (7 ) = --------  =

2 4 7 4
7.966451

Calculation of proportion of children dead for

each age group of mother. The proportion of

children dead, B(i), is def ined as the ratio of

reported children dead to ch: 

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

Lldren ever born.i.e -

Where (CEB(i) is as defined in Step 1; and CB(i)

is the number of children dead reported by women

in a g e  g r o u p  l .

T j



Thus D (1) - CD(1)/CEB(1)

22 61
------  = .134260
n c  ,\ oX U*> J

a

II 
II CD(2)/CEB(2)

2261/10323 = .208617

IIr-a C D(7)/CEB(7)

i . e . D ( 7 ) =
7395

--------  = .275209
19709

Ca1cu1 a t i on o f multin liars. The table below

presents the necessary- coefficients for the West 

mortality modal to estimate the multipliers, k(i), 
according to the Trusssl variant of the original

Brass method, as w61 1 53 tHs estirna Li a n  cGus h i ons

A A *» •»

S '



Tabl = \  ̂ r,7 n r m w/’̂ rimT'TT rrvw u pnof
fc . -T , <•. »1 * I'UJlK i AU 1 i X ft U U i-. i-4

Age Index Mortalit y a ( i ) b ( i ) c ( i )
(j; iT GU p i ------ . 4 - 2  ^

i a u x u

q ( x ) / 0 ( i )

15-19 1 q(D/D(l) 1.1415 -2 . 7070 .7663

20-24 ft
j . q(2)/D(2 ) 1.2563 -.5381 -.2637

25-29 q(3)/D(-0 1.1851 .0633 -.4177

30-34 4 q(5)/D(4 ) 1.1720 .2341 -.4272

35-39 3 q(10)/D( e \-» i 1.1855 ■ . 3080 _  1 K 1 .  *» “*  - J  J .

40-44 6 q (15 ) / D ( 6 ) 1.1746 . 3314 -.4537

.1 C _  A  f t“T ~J "1  - j
n/ ~ / ft ft \ /n / n \aU ) l u \ J i 1.1639 . 3190 _  A A f t  C.  t  ■» J - J

Estimat ion Equations k(i) = a(i) +  b(i) 
\  _  w nU  Is *  J  ~~ i v  ^  A  J

P ( 1 )  /  P (  2 )n /  4 \
J  V 1  /  •

+  c (  i )  P (  2

Source : M e n u s  1 X ,  P .  77

App 1y i ng this t o the Cant ra 1 Bus i a da ta for

residence we have

a (1) + b (1) P (1) / P ( 2 ) + c ( 1) P ( 2 ) / P ( 3 )U ( -1 \K. »% -l j ~

1 ̂  1 C + /. 0. T -J. -J T »
I o o ,( c c a \ + n p s  ^ 1 flSSii 1v , jU*t UlMJ l I . /UU^I X .XUOUtt^l

-T .  U  - J  A. U. J v J1 O C O .1 .1

= .£65245

k (2) = a(2)+b(2) P(l)/P(2.) + c(2) P(2)/P(3)

=1.2563+(-.5231) .324650 + ( - . 2 £37 ) ( 2 . 1 8 £8 44 )

2.126844 4.031290

= 1.012600.

k ( 7 ) = a(7)+b(7)P(l)/P(2) +c (.7 ) P ( 2 ) / P ( 3 )

= 1.1639+( .3190) . 324660 + -.4435(2.106244)

2.126344 4.031290



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 dead, B(i) and the corresponding 

multipliers, K(i).i.e. q(x) = D(i).K(’i). Note that x takes 

the values respectively 1, 2, 3, 5, 10, 15 « 20, as it is 

related in broad terms to the average age of the children 

of women in age group i .

The probabilities of dying in Rural Central Busia are 

thus computed as follows: 

q(l) = K (1).D (1)

= (.665345)(.184260) = .122590

q ( 2 ) = K ( 2 ) . D ( 2 )

= (1.01S600)( .208617) = .212498

q ( 2 0 ) = I< ( 7 ) . D ( 7 )

= (.923315)(.275209)

= .346436

Once q(x) is estimated, its complement p(x), uhe 

probability of surviving from birth to exact age x, is 

readily obtained as

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

46



Chi 1d Mortali t v Eat i ma t i on bv M o t h e r  ' s E d u cation.

It has been observed that one factor which - is of 

surprising importance in the explanation of child mortality 

levels in the divisions was mother's education. In this 

section, I 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 idea of how much effect 

educational programmes have on child mortality. Finally 

data on paternal educational levels is 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 e values. It should be borne in mindo
that any other values , viz, q(2), q(5), q(l) and q(4)

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).

1 n
7 /



The table below lists the q(2) values par 1000 live 

births and by education of mother for each division.

Table 2.5.1 IMR Per Division , Western Province, 107 0

d iv is io n ! No Education | . Primary | Seconds ry +

Western Province
i
i

i

i i

! 1 0 7  j 71
BUNGCMA i

i
i

1 1 0 4  |

1 1 1 1
70

Central Busia
i

2 1 0 . 2 7
i

1 1
j 1 0 5 . 0 6  | 

1 1
1 4 3 . 3 6

Hakati
i

j 2 2 1 . 2 2
i

1 1
1 1 O  O  A 1
j J. ou . t  U

1 1
1 1 4 . 5 5

Busia Township
i
i r \  r \   ̂i

uu . jl a.

1

1 t 
I 1  c rt o o I1 _L _» J  . i_> cj

1 1
1 3 1 . 3 2

Northern Busia 1 1 2 1 . 5 6  
1

1 1 
I t a  n   ̂ l
| ±  ~ t i . X X | 

1 1
7 3 . 4 9

Tonga ren
1
1 1 O 1 CO

a. -i. • _j _»

1
1 1 t c A C 11 X a . . u cj a 

1 1
1 0 4 . 3 5

Elgon | 1 7 6 . 0 2
i

1 1 
1 1 2 5  "‘ l  * 

1 1
c  ̂  c
O X . -J mJ

Kimi1i1i
i

| 1 5 5 . 0 5
i

1 1 
I n o a  ̂ l
I X _> ~ t . -j  j-
i i

3 7 . 63

Sirisis
\
| 1 7 1 . 7 2
i

i i

| 1 6 5 . 1 0  ! 

1 1
07 5 4

Kanduyi
i
i i n  c  c "•>

i  1 U . J J .
1

1 t

| 1 4 4 . 0 7  |

i i

9 3 . 63

Kakamaga Forest
1
1 1 0 ^ 0 0  1 J n . j j

1

i i1 C  -> C  Q  1
O x . . i_» t_>

1 1
N/A

Mumias
1
! 2 0 1 . 5 1

t 1
| 1 0 0 . 4 6  J 1 3 3 . 2 9

Lugsri | 1 0 1 . 9 7  
1

i i 

| 0 0 . 2 6  | 

i i

7 9 . 0 5

Hamisi 1
| 1 1 0 . 2 4 ! 9 4 . 3 2  j 7 2 . 2 5

Lurambi i

| 1 7 3 . 1 2
1 1 
j 1 4 2 . 2 6  |

O * 1 ^
U *l • a x

But ere i

| 1 7 4 . 0 5 1 IOC A 1
j J____i . x . j 1 0 5 . 1 7

Kabras 1 3 6 . 47 
| »

1 1
1 1 ' i  Q  O ̂  1
j X -J  O . J  X.
1 1

7 3 . 6 5

I ko 1 orr,an i 1
1 1 A A C  r \  

-i. “» *■* . uj ij

1 I

! 1 2 7 . 4 7  !
C Tl
ux . / 1

V i h i g a 1
| 1 2 4 . 2 4
i
«

i i

| 1 0 1 . 2 4  J

i i
< i

C C  ̂*5 
Dj  . n j



The estimates in the table above show that child 

mortality levels 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 levels drop for those mothers with primary 

education. It's also evident that the mortality levels for 

mothers with secondary education and beyond is a1most one 

and a half times lower 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 is generally considered a

principal factor which is related to development as it 

affects mortality. This relationship is viewed as indirect 

since it 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

a n *1



r e d u c t i o n  in the i n c i d e n c e  of d i a r r h e a l  d i s e a s e s  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 for 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 in Kenya because it 

influences place of residence. This is 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 in 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 inverse association between educational»
attainment and infant mortality is to be attributed to many 

causes. These include the likelihood that more education is 

associated with:-

(i) breaks with traditional family raising practices

(ii) Lass fatalism about illness,

(iii) More effective child care and medical alternatives,

(iv) better utilization of available foods, from a 

nutritional perspective, and

(v) more personal and intensive attention by the mother 

with more of the family resources spent on the child.

The above.oortravs that:A*
(i) Central Busia, Hakati, Busia Township and Mumias 

register high I MR of over 2 C 0 for mothers with no 

educati on.

(ii) 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

p 1 us .
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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 a t age 7_ a  (  7 ) val ues

d i v i s i o n S i n g l e Ma rri ed W i d o w e d D i v o r c e d /
S e p a r a t e d

Central B u s i a .15364 . 18805 . 3 6 963 .17122

Hakati .15160 1 O A A C A .25046 A 1 A 1 A
. X X -J 1 CJ

Busia T o w n s h i p .16737 . 15410 A A A A A .26340

N o r t h e r n  B u 3 i a .07595 .15396 .09572 .17241

T o n g a r e n .03725 .13925 .07251 .06447

E 1 g on .0599 . 1064 A a Q C £• o u u w u . 103 6 9

Kirni1i 1 i . 112 0 3 .11561 .12197 .11983

Sirisia .12191 .13564 . 12677 . 210 9 8

Kanduyi .11976 .13780 .13153 .12623

Mumi as .13082 . 1 7 7 1 4 A A A A A. X J i X . 2 0 3 3 4

Lugari .08476 .09731 .06602 .11206

Hami s i .09421 .08512 . 205 1 3 .10790

turambi .11706 . 140 8 1 .26148 .10416

£re .12110 .14561 .40139 y A O A c. i TUTU

^sbras a n a o a. U • i. uu . 11937 .16280 . 12437

1k o 1 Omani .09689 . 1 2 0 3 6 .11230 .12064

hi na A C O 1 O. u n o k D .09656 A A A A A• 4- X X. 1 X .07175



In all the divisions other than Busia Township, Hakati 

and Central Busia, the probability of dying of a child for 

single women is the lowest. Tongaren has the lowest

probabi1ity 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 bi rths, 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 10C0 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 low 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
th e 1 r children medically, socially and parentally :

_ c.



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

(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

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 s e p arated/divorced and widowed is fairly 

doubtful and could be subject to a lot of errors in 

classfication. Most Mothers who are divorced/separated or 

widowed do not like 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

husbands became displaced to these children. Consequently

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

54



interested in the children he will bring forth with the 

widow. As a result, the children left behind by the late 

husband are almost abandoned. This is likely to result in 

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 t y Estimation by Place of Residence

This variable refers to maternal place of residence at 

the time of the census. From the table below, it is 

apparently evident that where both rural and urban areas 

exist as per the 1970 census , child mort a 1 i ty 1 eve 1 s are 

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

where su.ch levels are seen to be higher.



T a b 1 e 2 . 7 . 1 IMR far each Division, Western Province, 
1000. q 2 Va1ues

D i v i s i o n Rural

Central Eusia 2 1 2 . 5 0

Eusia T o w n s h i p

N o r t h e r n  Busi a 16 9.67

Hakati 2 0 6 . 9 7

Tonga r en 1 2 3 . 1 6

Elgon 1 1 n o o-L J. x . u u

K i m i 1i 1i 1 3 3 . 2 1

Si ri si a 1 6 1 . 4 9

Kanduy i 1 5 9 . 2 9

Mumias T ft O n Oi. JU . JL -J

Lurambi 1 7 3 . 1 2

Butere 1 6 7 . 3 1

Hami s i 1 0 2 . 0 5

Lugari 1 0 1 . 3 6

Kabras 1 3 6 . 2 0

Ikolomani 1 3 8 . 2 1

V i h i g a 1 1 0 . 2 5

U rban Combi ned

151.24 183

174.26 174.26

169.67

206.97

SO . 65 123.99

112.83

136.38 133.80

67.78 160.36

143.03 156.48

198.23

130.82 160.23

167.31

102.05

101.36

136.20

133.21

93.03 110.02

1079

cases



This excess rural over urban mortality is attributable

to the differential distribution of socio-economic
\

characteristics in the urban and the rural areas. Better 

educated and higher income people do in a greater proporti 

live in urban rather than in rural areas.

on

The concentration of health facilities and manpower in 

the urban centres as well as the provision of the basic 

community amenities such as clean piped water, sewerage 

disposal systems and the like, among others are very well 

known to reduce the spread of diseases. For ins._an._a

Kanduyi Division is 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 i. o 

mention only a few. This contrasts sharply with the, r

corresponding rural areas where there may not even be a ^ <= ■=>■=. 

road or medical facilities, leave alone clean drinking 

water.

Thus, in the case of a patient falling sick in the 

rural areas with impassable roads, it becomes very difficult, 

to administer proper first aid. Most of these patients die 

before they gat any medical att e n t i o n  due to poor 

communication and lack of medical facilities among other 

factors .

Another m a n i f e s t a t i o n  of the i n e q u a l i t y  existing 

between rural and urban areas is the inequ i t a b l e  

distribution of medical oarsonnal . It was estimate^



Kenya during the 1976/77 fiscal year, 90% of all physicians 

were located in urban areas leaving only 10% of the 

physicians to t'5̂  ca r*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 result 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 o£ trained health personnel. In rural 

areas, a* good proportion of people are trapped in 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 in 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 fight illness 

(Newland, 1931).



INTER-PIVI SIGNAL VAR IABILITY Combined Cases

There is 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 ! Tongaren | Kanduvi | Busia 
! | j Townshipi i i

[ Makatiiii
Hami si ! Kimi1i1ii i i i i i

<
| Northern 
! Bus i ai

i
j Mumiasiii

Lugari t ij Kahras Ji ii t
i
j Si ri si aii

ij Central 
! Busiai

Vihiga
f t
j Ik o1omani Ji i i i i i i i i i

ij Lurambiit| But arei

t«i
iiti

Elgon, Hamisi, Lugari and Vihiga fall in the first 

category with the lowest chid mortality of between 100 - 110 
deaths per 1000 live births. Of the four divisions in this 
category, all are from Kakamega district save for Elgon 

which is from Bungoma district, and whose inhabitants are 

mainly Kalenjin (00%) unlike the other divisions w hi ere the 

inhabitants are Luhya. Lugari division is 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 for survival purposes, leading to 

high productivities which enhances high child survival.

Tn the second category, there is Tongaren in uUuyonia 

district, also a settlement scheme, Kimilili in 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 fourth 

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 in its precincts as well as the numerous 

dispensaries in its urban setting. Finally, Mumias a 

sugarcane zone in Kakamega and Central Busia and Makati in 

Busia lie in the fifth 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 is due to the

r . n
U» VJ



p  G p U 1 a  1.1 C u d e n s i t i e s  in the r e g i o n  w h e r e b y  we f i n d  t h a t

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

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

K aka mega (204)- , All in all, it can be concluded 11 ° L-

Mumias and Hakati are the most disadvantaged divisions in 

the whole p rovince in-so-far as the child mortality 

situation is 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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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 lx 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 

life, instead of dead persons.
C

5.1 G s 1 cu I fj l i u n o f M o r t a I i h y !.< f? v 21 3

I n the determination ~ -C L U ~uj l 1. liri m u  i. u a i i t y level i J  L.

region, w a ma ke use of the c omp 1 i men t of q ( x ) v i z . , r»r

w h e r e  P(x) = 1 q ( x ) , w h i c h is the p r o b a b i 1 itv of

surviving up to age x from birth. Here, x takes the val U6S

? c in icM  i » ->/ -i-U, ii, and 20 . This morta1i ty 1evel 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



level with its(x (1 } ,y (1 )) refers to the lower mortality

corresp o n d i n g  probabil ity of survival. F u r t h e r ,, 1 e t

(x(2 ) ,y(2 )) be the upper mortality 1e v e 1 with its

corresponding probability of survival. Let (»,y) be a point

in between, then

(y(2) - y (l)) y - y(i)
•(1)

( x ( 2 ) - x (1) ) x - *(1)
In practice x(2) x(l) = 1, since x ( 2 ) and x(l)

represent two contiguous mortality levels. mU , T «-l lilio , i f y is

known, then

x  = x(l) + y - y (1) ........... (2)

If however, x is known, then y is easily determined by
4. U —  ̂ .. — / 1 \ + t .. f  ̂ \ _ «/l \ \ /h - .. / i \ \ / •) \Tins rotinui a » — » (t j. y t \  j  \  ^  j j  \ -*■ / ) \ ̂  \  x j j   \ -3 /

Construction o f Abridged Mode 1 Life Table

The average mortality level so obtained will help us to 

construct a lifetable. We first calculate the probability

‘(x), using equati on » -» * . Each P ( xI .. \

then multiplied by the radix 1Q to obtain the number of 

survivors at acre x i.e. 1„. Other lifetable f un ctions can 

then be computed as under:

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

+ n is given by the formula

nPx 1 x + n // ̂ x

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

+ n , _ _ j -•O iiU  A s given by’ the c ---- 1 ~1 u i. mu i a

nO:: - f .. nPn

U J



( 3 ) n d x : the numher of persons who die between age x and x

+ n, and is given by

n^x *x  ̂x + n

(4) ’• The person years lived between age x and age

+ n, and is generally denoted by

nL*

where n is the width of the interval.

Speed a 1 f ormulae are given for those aged 0 - 1, 1 - 4,

(5)

bey onu 75 years Thes S 3 IT6

1L0 = 0.310 + 0.71L1 « c —. 1 ur ages 0 - 1

4L1 = 1.31^ +  ̂ n r •4. . < • for ages 1 _  A -*

<90L75 = *75*ng10 € *75 : for = ~ ~ *7 CouS 4 _j and beyond

T x : m
X he total number O L peep 1 a from age x and

bv T. * x + n n 1 „, for all ages except the last age

for which T„ = L „

2-9.3 C^rn_pu_t âjt îciri o_f values

Here we are going to use data for Central Busia 

(combined cases). The q(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.

r



able 2.9.1 P(x) Va1ues far Cent raI Bus!a : Combined Cases

VA q(s) P(x) = 1 - q(x)

1 .121953 .878047
A4. .212183 .787817
OmJ .226737 .773263
cmJ .262106 .737894
10 .235294 . 714706
15 .314083 . 685917
A A4. U .346373 . 653627

Steo 1: Computation of interpolated levels:
Prom the Px values obtainscl sbcvG . we wish to obtain their

corresponding mortality levels as expressed in the Coale -
Bemeny model life tables. As Coa le - Bemeny model life

table mortality levels are in w hole inte g e r s , some

interpolation will be imperative. This is a chi evad th IT OUC[h

the application of the formula:

Interpolated = lower + Calculated Px - lower level Px
levels level -----------------------------------

upper level Px - lower level Px

This is done for P(2), P(3) and P(5) and then the mean is

obtained to represent the average level.
Thus

0.787317 - .77271= O i ____2 J + =9. 7 3 0 1 6
0.7 9340 - . 7 7 2 7 1

t? iO  I



10
0.772263

+ --------
0.79462 77315

10.00525

0.727394 - .72530
P5 = 9 + ------------------  _ 9.5Q639

0.75017 - .72520

Henca, mean level = P2 + p3 + pc

= 9.72016 t 10.11525 + 9.50639

= 9.74727.

.e 6 p 2 . ■ Computation of Interpolated 1„ (Survivors)

To compute the interpolated 1 we r e t r i e v e  the 

probabilities of survival for the lower level and upper 

level by using the actual number of the average level as the 

lower level 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.

I



Table .9.2 Interpola 11an Level 3

A g e Jx *x n P x

(*) Level 9 Level 1 0 I n t e r p o l a t e d  
L e v e l

1 .91004 .91977 . 9 1 7 3 1

e-j . 969S3 . 9 7 2 2 9 . 9 7 2 1 2

1 0 .96927 .97240 . . 9 7 1 6 3

15 . 9 GO 60 . 9 6 4 3 5 . 9 6 3 4 0

20 .95231 . 9 5 7 6 9 . 9 5 6 5 2

A CJ. «i .94737 . 9 5 2 2 6 . 9 5 1 0 2

20 .94123 . 9 4 6 5 9 . 9 4 5 2 4

a e O-JCM• ^ "J -J X .94117 . 9 3 9 7 4

40 . 92911 A A A A A• J ̂  *t u *t . 9 3 3 2 9

A C*T w< .01422 02 0 7 2 . 9 1 9 1 3

50 .SS914 . 2 9 6 7 6 . 2 9 4 8 3
c e e» a 0 1 a•UTUli 0 e n n a.O j /uU o c e a e. CJ _J —» _i —'

GO .72945 . 2 0 1 4 2 . 7 9 2 4 0

G5 .70990 7 2 2 7 5 . 7 2 0 2 7
A O• u .60062 . 6 1 5 9 4 . 6 1 2 0 7
7 c 1 t? c n c• ^ Uai / J .27567 . _J s J i

To obtain the interpolated level s in the last column in
the above table , we employ the formul a be 1o w : -

Interpolated =Arx
lower + (Upper - 1
P / p*

\ Fx
ower) 
Px )

[mean - lower] 
[ 1 evel 1evel ]

[upper - lower] 
[ 1 evel 1evel]



I U S

x  = p . 1 cuer (upper 
(P1

1ower)
P t )

[mean 
[1 eve1
[------[upper 
[1evel

1ower] 
level]
------ ]
1ower] 
1evel]

i . a . P, 91004 + (.01977 - > [3. n  a  n  n

91004 + (.91977 - .91004) (

91721.

9]

[ 1 0 - 9  ]

1 ower 
Pc

+ (upper
• (P-=

[ mean 
[1evel
[------
[upper
[level

1ower] 
1evel] 

]
1ower] 
level]

9 S 9! t  r \n  & 9 - . 9S9S2 [9.74727 - 9]

C 10

= .90922 + (.97239 - .9S9S2) (.74727)

= .97212

They are these survivorship probabilities calculated

far ages 0 - 1 ,  ] - 4, 5 - 9 ...... 70 - 74 that are used as

the initial 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 wi 1 1 l3®

assumed to be 1 as the table for central Busia, combined 

cases below illustrates



T a b l  e 7 . 9 . 3  T.i f e t s h l  a  f o r u i IT ih ]  D f iu  C fiSn." ! r 3 1 R i i s i  a

A ge
G r o u p

n O x n P x L x n  a n L x Tx e
z

0 - 1 0 . 0 8 7 6 9 0 . 9 1 7 3 1 1 0 0 0 0 0 8 2 6 9 9 4 2 1 1 . 7 4 5 0 5 9 2 0 . 4 5 . 0 5 9 2 0

1 - 4 0 . 0 7 7 8 3 0 . 9 7 7 1 ? fti ftfti
i • i . h

ftC C ft i f f tV.4.4 1 . m u 3 6 0 0 1 8 . 8 4 4 1 1 7 0 8 . 4 8 . 0 9 3 9 7

5 - 9 0 . 0 2 3 3 7 0 . 9 7 1 6 3 8 9 1 7 3 . 5 3 2 5 2 9 . 3 5 3 4 3 9 5 4 3 . 0 4 0 5 1 6 8 9 . 4 5 . 4 3 6 0 0

1 0 - 1 4 0 . 0 3 6 6
l

0 . 9 6 3 4 o r t i  n  c ft1* * 1 1 ,1 . .4.4 ftC ftft ftCO/ .4 / 4 . 44.4.4 4 3 9 5 4 3 . 0 4 0 5 1 6 8 9 4 5 . 4 3 6 0 0

1 5 - 1 9 0 . 0 4 3 4 2 0 . 9 5 6 5 8 8 6 6 4 3 . 6 8 3 1 7 1 . 1 5 8 4 2 5 2 9 0 . 5 3 6 1 2 1 4 6 . 4 1 . 6 8 9 6 7

7 0 - 7 4 0 . 0 4 8 9 8 0 . 9 . 6 1 0 ? O ft ft i  O 1Cf * I* *V 1* . 4.4 3 9 1 0 . 9 6 ? 3 8 9 4 6 3 . 3 7 7 7 8 6 4 4 . 3 4 . 7 9 7 9 8

2 5 - 2 9 0 . 0 5 4 7 6 0 . 9 4 5 2 4 7 5 9 3 7 . 1 8 4 1 5 8 . 3 2 0 3 6 9 2 9 0 . 1 2 3 8 9 0 9 1 . 3 1 . 4 6 1 4 1

5 0 - 3 4 0 . 0 6 0 7 6 0 . 9 3 9 7 4 7 1 7  7 o  o o 4 3 7 5 . 3 9 4 3 4 8 0 8 0 . 8 7 0 1 9 8 0 1 . 7 8 . 1 3 9 7 1

OC _ ftft 
mJU -! 3 0 . 0 6 6 6 1 0 . 9 3 3 3 9 6 7 4 5 3 . 4 7 4 4 9 3 . 0 7 5 3 2 6 0 3 4 . 6 1 6 7 1 7 2 0 . 2 4 . 7 3 3 3 0

4 0 - 4 4 0 . 0 8 0 8 7 ft ft 1 ft 1 0M . 4 1 J i  .* C ftftC ft Oft1 4 /  4 14 W . . 4  1 5 0 9 0 . 6 0 7 3 0 7 0 7 7 . 9 1 3 4 6 6 8 5 . fti ftft ft C ft

4 5 - 4 9 0 . 1 0 5 1 7 0 . 3 9 4 8 3 5 7 3 5 3 . 7 3 6 0 3 6 . 0 6 0 ftft J  1 ftO ft 4 J l U U .  ( 1 0 4 3 6 1 2 . 1 8 . 0 3 4 1 1

5 0 - 5 4 0 . 1 4 4 6 5 ft OCCOCO . II,*.*.*.* C 1 ft 0 ft ft ft. 4  1 4 1 4 /  .  it 7 4 9 0 . 3 7 1 7 4 0 1 8 7 . 7 7 6 9 4 8 3 . 7 1 i  OCf tOC1 ** . 1 1 . J / I I . *

5 5 - 5 9 0 . 2 0 1 6 ft I f t f l j  U . 1 J U 1 i  J  ft ft ft 0 C1 1 4 .  J  A  . «4 »4
Oftf t f t  00f t  u J a J . J J J 1 9 9 1 3 3 . 4 5 2 9 2 9 6 . 0 1 1 . 9 5 0 0 5

6 0 - 6 4 ft ? 7 0 7 ° ft ftftftftftU  .  1 / u  * 1 3 5 3 6 3 . 0 1 9 8 9 7 . 0 9 7 1 6 7 0 8 4 . 8 3 3 0 1 5 7 . 5 ft ftftCftftft* . . * . *  I I  * . I l l

6 5 - 6 9 0 . 3 3 7 9 3 0 . 6 1 2 0 7 2 5 4 7 0 . 9 2 cftftftft f t Oi  j u u u . J j l 1 0 2 6 5 2 . 2 1 7 8 0 7 2 . 7 6 . 9 9 1 2 1 7

7 0 - 7 4 ft C f t C O JM.  « /  wo 1 0 . 3 7 3 1 6 1 5 6 8 9 . 9 8 9 7 7 7 . 4 7 7 5 3 5 1 8 . 8 6 7 5 4 7 0 . 4 6 4 . 3 3 7 7 5 0

754 1 0 5 3 1 7 . 5 5 9 5 3 1 7 . 5 5 9 2 1 9 0 1 . 6 0 2 1 9 0 1 . 6 0 3 . 7 6 4 7 4 0



2.9-4 T> 4 —  4- Ui_> -X 1. L. 11E x p e c t a t l s n  c f  L i f e  a t

t e r n  

the 

her

p l a c e  of r e s i d e n c e .

2 . 9 . 4 . 1  E x p e c t a t i o n  of L i f e  at B i r t h  B y  E d u c a t i  o n

W e  n o w  w a n t  to  l o o k  at h o w  l i f e  e x p e c t a n c y  in W e s  

P r o v i n c e  i s  a f f e c t e d  b y  t h e  l e v e l  o f  e d u c a t i o n  o f

n n f  f K  o m a  r  1 f a 1 c  f a  f l i e  n f  f t p  T n  o t h e r  3 5  W e l l  3 S

T a b l e  2 . 9 . 4  S x p e c t a t i  o n of L i f e  a t Bi r t h  b y E d u c a  t i on

D i v i s i  on 

C e n t r a l  B u s i a  

H a k a t i

N o  E d u c a t i o n  P r i m a r y  E d .  

4 3 . 7 7

S e c .+ Ed

AG CO

B u s i a  T o w n s h i p 4 5 . 9 2

N o r t h e r n  B u s i a 4 7 . 2 9

T o n g a r e n c o  g ao r . u J

E l g o n C A .<1m* A. • d.

K i m i 1i 1 i 5 0 . 5 1

Si r i s i a 4 9 . 1 5

K a n d u y i 4 3 . 3 0 “

Mum i as 4 4 . 4 6

Lug a it i 5 4 . 6 6

H a m i s i C O o aJ . ux

L u r a m bi 4 3 . 1 6

“U t a r e 4 6 . 2 3

K abr as e o cnj u  . j U
T 1. a* ̂ p i c m a n i C A C A

V i h i g a 5 1 . 9 4

A G  G C ■tu . u u 5 4 . 3 1

5 1 . 2 3 5 6 . 3 6

5 1 . 9 0 5 3 . 4 1

C C C A-1 -J . U t 5 3 . 2 3

C A A C —i *r . x. C* 5 3 . 1 9

C O  O O_i _i . -J ~j
e o  o cJO . U J

Cl c cui . ClW c c  n  n

C A A Awl x . t X 5 6 . 9 3

A G  A C“t U . f wJ 5 4 . 5 0

5 6 . 5 6 5 9 . 2 1

5 6 . 0 1 6 0 . 0 4

5 2 . 3 7 5 3 . 7 9

ci n  aJX . / •» e T e a_J J • J t

C A Clj x  . Jl 5 3 . 6 0

C O  A Amj _J . *T X. 5 9 . 5 3

C C A A-1 U . J X 5 3 . 9 9

n o
• j.



i he 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 1 eve] o-f~ fiducit-j on • In other words , the 

children of mothers with secondary education can expect to 

live for a relatively 1 onger pelriod than those of mother s 

with no education. As an illustration, looking at Central 

B u s i a , the gain in life expectancy from No education to 

primary education is 4.76 years, and the gain in 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 is a 

substantial gain indeed. It can therefore be concluded 

that secondary education and above enhances the longevity of 
life.

' ' ̂ Expecta ti on o f Life a t 3 i r t h 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 longer period compared to 

■-hose of the rest of the categories, and that those of the 

widowed women are the most disadvantaged, viz. , they live 

•‘•or the sho r t e s t  period in contrast with the other 

categories. Thus, marriage stability provides a conducive 

environment for the enhancement of life expectancy
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m-l-le  ̂ <3 c Life Expectancy by Marital Status

DIVISION Sirigle Married Widowed Divorced/
Separated

Central Rusia 44 . 93 47.11 42 . 51 A C  A C
•» u . •« J

Haka ti 46.61 47 . 57 40.16 45.62

Busia Township 43 . 34 51.45 47.29 43.17

Northern Busia 49.20 50 . 54 46.32 43.13

Tongaren 55.00 53 . 32 CO Cl
-i x . -L 54.71

El gon 53.79 55.96 52 . 11 CO oo
J i  . uu

Ki mi 1i 1 i 53 . 10 53 . £9 c n o a
_l u . u -t 51.25

Si n s i  a 49 . 32 56.01 50.71 51.01

K a n d u y i 49 . 37 51.03 43.70 49 . 25

Mumi as 47.17 49.53 A A n  c
■***•/ mj 47 . 35

Luga ri 52.73 56.21 51 . 21 54.10
Kamis i 56.01 56.19 43.07 51 . S3
Lurambi 51 . 61 5 3 . 31 43.33 50.22
Butere C -l in 5 4 . 52 50.22 51 . 65
Kabras 5 3 2 5 56-60 51.56 52 . 53
Ikolomani 51 . 33 52-64 49.77 49.42
Vi hi ga 49.42 54.90 48.61 53.31



'4'3 of U f .  at Birth _

Th. discussion of life expectancy by residence is 

i ..wonw 1 ugi 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 feu divisions 
-her. the classification is both rural and urban, it is 

abundantly clear that life expectancy is higher in the urban 

as opposed to the rural areas. There are several reasons
i-hat contribute to th-io j , ,13113 trend, among them being the
existence of a better in f r as f r ,,r- b • ■ ,nuiascructure m  urban as compared to

eas, provision of piped and clean drinking water
 ̂̂  tHs urban a rp-̂  •

, distance of medical and health centres
in urban areas, to mention on 1v a faw .
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Tab1e 2.9.£ Life Expectancy by Residenc a

d i v i s i o n Rural Urban Combined

Central Busia A C r\ O*» J . U J C O  o o 45.06

Hakati 44.50 — A A c r\ t  1  . -il1

Busia Township — 43.64 43.64

Northern Busia 43.69 — 43.69

Tonga r en 54.76 59.87 54.05

El aon c n  o nJ X . <J / — 52.37

Kimi1i 1 i 52.97 52.50 52.72

Si r i s i a 50.75 55.96 50.78

Kanduyi 49.79 '51.88 50.. 10

Mumi as 45.71 — 45.71
!• 11^ 3  iT i C O  o o~J -J — C O  o oJ  J  . u u

IT ami si C C C OJ J . ̂ u — C K C O—i wJ . «_>

Lurambi 48.57 55.09 50.42

Sutere 49 . 47 — 49.47
Kabras 51.80 — 51.80
Ik o 1 omani 51.59 — 51.59
Vihiga 54.27 53.59 54.09

n  (?



2.0.5 Summarv of Rssults

Table 2.9.7 Relati onshio between IMR and eQ fCombined
DIVISION I MR

Central Busia 133 45.06
Busia Township 174 A O £ >« ■tu . tin
Northern Busia 1 A Ai. 1 U 43.69

K a k a t i 207 44.50
Tunua 2T Sn 124 C A AC jn . u j
E1 9 113 c a o nJX . J i
Kimi1i 1 i 134 C A 7 Ajx . / x
Si ri si a 129 C A A AJU . * u
Kanduvi 153 50.10
Mumi as 193 45.71
Luga ri 101 CO o o•J mJ m mJ

Harm s i 102 c c Art•J —* •
Lurambi ISO C A .1 A •JU . *tx
Butare 1 57 49.47
Kabras 136 51.30
Ih o1oma ni 1 0 rtJL _l O 51.59
Vihi ga 110 54.09

cases I

The table above gives the I n f a n t  M o r t a l i t y  R a t ®  y ai- 

1000 births as wall as the expectation of life at bi x n

.•sars, for all the divisions under study. At the a n s ® ^  

lao^s abundantly clear that there is a direct r e l a t i o n s 11’* 

b=t_„aen irifant. mortality rate and the expectation of 1 i ̂  a 

i r th, in th a t  w h e r e  the I M R  is hi g h .  the & a 13 
Corraspondir.gl y low.

77



It can be inferred that in as far as TMR is concerned, 

Vihiga, Tongaren, Hamisi and Lugari are the most advantaged 

since their values are fairly low. 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
f--iu cd  p r o d u c t i o n ,  i t t h e r e f o r e  f o l l o w s  t h a t  n u r s i n g  m o t h e r s

are well fed., resulting in healthy infants, hence the low

I MR and high a . Vihioa on the other hand, is th«“ o -
.-^ane a,] r>. i

I I I 1—

densely peopled division in the p r o v i n c e . With a

to ta l p o p u l a t i o n of 254,940 p e o p 1 e a n d a n a r e a of  ̂co u u Km'- ,

g i v i n g r i s e  t o  a p O p u l  3 t 1 O n d e n s i t y o r S 9 2 p e o p i e o a r

s q u a r e k i 1o m a t r e , o n e  w o u l d a g r e e t h a t U U 4Liii.s is a v £ r y b i g  h

population d e n s i t y  in d e e d .  Yet surprisingly. the

chest in the~ * O x . life at birth is amo ng the

a 1ow I M R . This could U ~ f i.UC a L. L.

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



there was awhere big hospitals exist. Consequently, 

resultant low 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 fair 

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 is the case with 

sugarcane found in the neighfcaurina Mumias and Butere 

divisions. Dairy farming based on zero grazing i s also 

iiighly practised in these divisions diving rise to plenty of 

milk. Also Hamisi and Vihiga are perhaps the only divisions 

with the largest number of market centres in the province 

a»,d such centres enhance, to a great extent the economic 

activities of the residents thereby raising their standard 
of living.

'̂antral Busi a , Hakati and Mumias are the divisions with 

the highest IMR ( > 130%o) and low expectation of life at

birth (_< 45 years). in the case of Central Busia and

hakati, we can attribute this to malaria w h i c h  is quite 

ndemic in these areas. For Mumias, this could be due to

the agricultural pattern of the area. M u m i a s  cultivates 

mainly sugarcane which takes at least ? years tn mature for
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h a r v e s t i n g . Very few food crops like m aize or beans are

grown. Consequently the Mumias residents wait for 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 indulge in excessive drinking which 

consequently affects their health. There is thus little 

regard to the quality of the upbringing of their infants 

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

mainly "imported" from the neighbouring Bungania district a i. 

exorbitant prices.

Overall, it can be noted that 'of the three districts 

in Western province, only the divisions in Bung ama seem 

advantaged; as the values of IMR are fairly low 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 favours high 

agricultural production - which indeed is the case. Dairy 

farming is also practised virtually in every homestead.

s



Table 2.9.8 Pocu1atian Densities

Kaksmega

Bus i s

R u n g o m a

Fema1e Ma 1 a Tota 1 Area
Square
Km

Pop
Densi t

Vi hi ga 117693 137247 254940 363 692

Hamisi 44615 50132 94747 3.54 612

Lurambi 52580 55365 107945 399 270

Ik o1omani 6 6526 74122 140648 349 402

Kabras 49554 52562 102116 451 226

Luga ri 34235 24320 68665 535 128

Butere C Q O O C j u u  j D 66290 125126 344 362

Mumi as C -3 •"» OU J A /. J 69552 132775 568  ̂O O
J ,  m J  m J

Kakamega 
(Forest)

2576 1249 3925 O ̂ ̂^ 4 X 12

KAKAMEGA 489933 540949 1030887 294

Northern 39394 41688 31082 507 159

Centra 1 53409 60914 114323 644 17 7

Ha ka t i 35472 42107 77579 430 ioni. CJ K J

Townshi p 11367 12990 24857 44 C C 7

BUS IA 140142 157699 297841 l 62 6 1 3 ■

Si risia 23219 24621 47340 248 192

Kanduyi 31854 86233 168087 825 203

Kimi1i1i 78497 81830 160377 1263 1 2 1.

E1 go n ■o o o r \ cj u u 39278 7 317 3 354 220

Tongaren 24376 25082 49453 378 130

BUNGOMA 246841 257094 503935 3074 163

WESTERN 876921 955742 1332663 8196 "3 O4 4^

11



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 for 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 is anticipated to be positive, and a 

substi t u t i o n  or e r i c a  effect which is expected to be 

negative.

Emoi ri ca ! lv, the "price" of children is often 

represented bv the wife's level of education, which is 

n o rmally v i e w e d  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 fertility index used here is the total 

fertility rate ( TFR) The Coale - Trussel model is 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 in this v_ao>a is o.n 

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 Ikol 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 e m e r g e s  in the 

classification of women in the various classes of their 

marital status. This is p a r t i c u l a r l y  so n m a n g the 

categories of widowed and divorced/saparatad . *n *̂',e cass 

of widowed women, especially those in their tender ages of 

below 35 years, the reliability of their d ata is highly 

questionable. Most of such women in Western province arc 

known to get re-married immediately which m a a ns that they 

are bound to give their status as married and not widowed as 

would be expected. This, too,

.4 J

will be found to have an



effect on the results- results. Thn~
f , Who are divorced/saparated

h3t rnenti oning their f
embarrasino . ‘ * "  * status somewhat

Slng' N o x i o u s  and sh-m f ,tQ ... . shameful . They are thu3 ]ikelv
to hide under the llniu , ,tna umbrella of uher single or married.

3 '2 '° £he Coal e - T
^iiBation ~ ^ t h o d  on the F a r t i H t  v

origina] P/p
ad iust th , ° mS °d °r 8raSS method seeks to

* aI °f °b™  -  - « i « c  r.t M .

..rtllu, t0 -  of- ' to agree with f k ,
the av 6 SVel °f fertility indicated bye av®^age parities Qf63 of women in aoe20 __ vS groups lower than ages

Measures of average 0 a H f
tQ “ les S(luiva!ent, F, conmarableto reported av»,-„average parities P _ . ,

f e r t m t * » * . .  ■* =u m u l a t i ; n ; b ; ‘* ;btasn9d fr=m p a r i ° 
measures are effectively avera c ” e r p ° i a U l 0 n  <̂ hBSB
schedule over " * * *  ° th® curnul»tad fertility

39e groups). Rati os of , ,to the ~ i. • f average parities ( P )
estimated Darit-* rit-’ equivalents fv\ ,grouo bv 3ra ca1 on 1atad age*• - age o r o u d j

for voun SVr!r3ge of the ratios obtained
younger women is used

the obsor ad ̂ us tmen t factor bv which
,rV*H •>*■■‘"<1 f . r t i u t .  rat

should ha u * 3re mu Itiplied. It
* obs« v ed that P/F rat. ,

for the ■ , are generally calculated
'"-ire age rang, from

fche r•t j 4 9 ' even though not alliai-l0 3  are ,

U  reerrrr- , , - - P —  Thia p r . „ t i = .
men‘ becau"  the pattern of th f  may , ■ Qj- the ratios with age- • evea 1 da *- auS a r r o r s  o r  f e r t i l i t y  t u- bends. Tn the .-nurse



r

of successful application of this method, the aga pattern of 

the period fertility rates is combined with the level 

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).

.2.1 DATA REQUIRED

The following data are required for this method:

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

classified by five-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 o i. 

registered births in the year of the census, 

also classified by five-year aga group of 

mother.

(c) 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.



Tab 1e 3 .2.1 Fertil itv Estimation in. Kimilili bv Residence Rural

Acre Index FPOP ( i 'l CEB.' i ) BL1 2M ( 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 T 4 J J 16834 1463

30 - 34 AT 3090 18751 394

35 - 39 c 2551 , 610 19746

40 - 44 6 2272 20635 342

45 - 49 7 - 1953 18199 78

Stsc 1 : Cal C U 1 ation of reported average parities
___________________ ~ 4 4- .. ~ ~ ~The r s p c i ' i c- 1 Ci 3  u c l  a c ua L i i.j

group i is denoted by P(i ). Its value i

obtained bv dividing the total number of

chi 1d ren ever born to women in age group i by

the total number of women in that age group;

i . e .

P( i ) = CEB(i) /FPOP( i )

Thus P ( 1 ) = CEB(T )/ F P O P (  I  )

= 2406/8747 = -275065

P( 2 ) CEB(2)/F POP( 2 )

= 12011/6215 i c\ o c o -i_L .  .v  _ i i  _ j  u  i .

P( 7 ) CEB(7)/FPOP( 7 )

= 18199/1053 9.318484

r> c



information on births in the past year or from 

registered births. 'j

■»

The fertility rate of women in age group i is 

denoted by f(i). This value is computed for each 

i by dividing the number of births occurring to
~  l

women in age group i during the year preceding 

the interview by the total number of women 

(whether childless or not, ever married or not) 

in that age group; viz.,

f(i) = BL12M(i)/FP0P(i)

where BLl2M(i) refers to births occurring in the last 

12 months preceding the survey (census) in age group 

i .

Step 2. : Calculation of a p reliminary fertility schedule from

Thus f(l) BLl 2M ( 1 ),/PPOP(l ) 

914/2747 = .104492

f(2 ) = BL12M(2)/FPOP(2)

= 2009/6215 = .223250

f(7) =• BLl2M(7)/FPOP(7)

= 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) .



peri od
To compute this schedule, denoted by Q(i), 

the fertility rates computed in step 2 above are 

added beginning with f(l) and ending with f(i). 

The value of this sum multiplied by 5 is an 

estimate of cumulated fertility, up to the upper 

limit of age group i. The formal definition of 

O(i) is given as

S tep 3: C a l c u l a t i o n  of c u m u l a t e d  f e r t i l i t y  s c h e d u l e  for a

[ 7 1
0 (i) = 5 [ Z - f ( i ) ]

Thus

[ i = o ]

0(1) = 5[f(1)] = 5(.104402)

0 (2 ) = 5(f(1) + f(2))

= 5[ . 10 4 4 9 2 t . 323250 ] 2.13 S 7 1

0(7) = 5[f(1) + f(2) + ___  + f(7)]

= 5[.104492 + .323250 + ... + .039033]

= 7.629053.

Estimation of average parity equivalents for a 

period. Average parity equivalents, F(i), are 

estimated by interpolation using the period 

fertility rates f(i) and the cumulated fertility- 

values Q (i) calculated in previous steps. Coale 

and Trussel* proposed fitting a second-degree 

polynomial to three consecutive values of O(i) and



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
l

* on the following interpolation equation:

F(i) = Q(i “ 1 ) + a(i)f(i) + t> (i) f (i + 1) + c(i)o(7). 

Values of the parameters a, b and c were estimated by 

using least s q u a r e s  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 C o e f f i c i e n t  for Interpolation Between Cnmula ted
P a r t  i 1 i t V R a t e s  t G Es t i m a t a  P a r i t y Eaui

C o e f f  i c i ents

^ 5 s I n d e  x 
Group (i )

a ( i ) b ( i ) c(i )

1 5 - 1 9  1 2.521 - . 133 .0024

0 1 K> J . Jil - . 754 .0161

25 - omJ -J • J . O mJ - . 627 .0145

20 - ** 1 A A ^J . -j -» X - .563 .0029

o c ~ c *5 CIOJ . Ji.U _  7 C  ©• I \-J —I .000 6

40 - s- 3 . 362  ̂O 1 _ i. . *t U 1 . 0001

45 - ? n on©-J . U£U .016 . 0002

Ii£t_e: b(7) s h c u l  d b e  a p p l i e d to f(i - 1), not i

is to f(S) Rr-.d n_£2_h f ( 3 ) .

3 0



Applying thits« to our data, we have:

F(l) = 0(0) + a(l)f(l) + b ( 1 ) f ( 2 ) + c(l)Q(7)

= 0+(2.531)(.104492)+(-.138)(.323250)+(.0024)(7.629068) 

= .222010

F(2) = Q(l) + a(2)f(2) + b(2)£(3) + c(2 )Q(7>

= .522464 + (3.321) (.323250) + (~.754) (-346703) + 

(.0161) (7.629063)

= 1.457320.

F ( 7 )  = Q( 6) + alf7)f(7) + b(7)f(6) + c(7 )Q(7)

= 7.429375 + (3.323) ( .039933) + (-01fi) (-150523) +

(-.0002) (7.629063)

= 7.533142.

I a 1 c u 1 a t j n n schedul

conventional five year age groiJPs ■

When age-specifi c f e r t i l i t y  :rates have been

calculated from births in a 1 ^ month per i od

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

period, they are spacif i c £ ° r unorthodox age

groups that are s h i f t e d  by* six months. A

fertility schedule for convent! on a 1 , f i ve-yea r Sue

groups, f ' ( i ) , can be es t i ma t e ^ by weighting the

rates referring to unorthodox s 9 c groups according

to the equation.'! below: i and i 1



[1 w (i - 1) 3 f ( i ) + w ( i ) f ( i + 1} .......(i)f+(i) =

where f(i) ami f+(i) are respectively, 

adjusted age specific fertility rates: 

factor, w(i) is calculated as 

w (i) = X(i ) + y(i ) f ( i)/ 0(7) + z(i)f(i +

Note that the coefficients to be 

displayed in the table below.

the unadjusted and 

and the weighted

1)/O (7) ... (ii)

used in (ii) are

Table 3.2.3 Coefficiants for Calculation of Wei qhted Factors to 

Estimate Aae-specifi c Ferti1i tv rates for Conventional

Aae aroues f r om A os c r g u ps shifted b y six months

Coef f i c i ants

Acs
Group

I ndex
(i)

x (i ) y ( i ) Z ( 1 )

1 5 - 1 0 1 . 0 3.1 O -5 0*7
4. . C3 / .114

70 - 24 "*»JL .053 . 900 _ 999
. 4 . -J mj

2 5 - .004 1.219 -  . 977

20 - A .120 1.130 -1.531

35 - C .162 1.739 _ *5 E A A  ̂. J J A

o. 1 6 . 270 O A C A• *T m j -21.497

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

fitting ea n a t i o n  (ii) bv least squares regression to the 

same model cases used in deriving the coefficients presented 

in table (2) . No  weighting factor is needed for i = 7, as

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

✓
01



therefore taken t o be (1 - w(6))f(7). Births report ed 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 )  + v(1)f (1) / Q ( 7 ) + z( l ) f (2) /0(7)

= .031 + 2.287 (.104492) + . 114(.323250)

7.62 DOSS 7.629063
t

.063885

( 2 ) (2) + y(2)f(2)/Q(7 ) + z(2)£(3)/Q (7)

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

7.62 9068 7.629068

.100456

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

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

7.629068 7.629068

= .08600

Consequently, f'(.i) values can now be computed by 

applying (i) as below:

f + (l) = [1 - w(0 )]f(1 ) + w (1 )f(2)

= f ( l )  + w ( l ) f (2)

= .104492 + ( ,063SS5)( .323250)

.125144



f  (2) = [ l - w ( l ) ] f ( 2 ) + w ( 2 ) f ( 3 )

[1 - .063335] (.323250) + (.100456) (.346703)

f + ( 7 )

•3; O 7  A O 7• —> / “* -j  / t

[1 - w(6)]f(7)

[1 - (-.03600)3 (-03093S)

.043373

Step ji: Adjustment of period fertility 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 i , although if CEB are increasingly

ommi 11 ed by old er women , the ratios will t end t  G

decrease as a g 0 increases (especially over ages 30

or 35). I n p r nc t i c e , however . they are g f ten far

from b e in g con s t a n t ,  even b a 1 o w age 3 5. A

weighting factor K is thus obtained by getting the 

mean P/F. Once the adjustment factor K has been 

computed, an a d j u s t e d  fertility schedule is 

computed by multiplying the fertility rates for 

conventi onal age groups, f'(i).

*The level of total fertility rates obtained by the 

Coa 1e-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 most accurately.

03
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However, in this study, for almost all 

divisions, P(i)/F(i) ratios for younger age groups

consistent, albeit higher than the anticipated 

average, for all age groups, age-specific fertility 

rates were adjusted by a factor obtained by the 

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

Fertility s c h e d u l e s  obtained by such an 

adjustment factor s e e m  to provide reasonable 

estimates of total f e r t i l i t y  by K, to yield

adjusted f*(i) values, viz*;

Once all the f*(i) va l u e s  are available, one may

are rather hijgh . S i n c e  they seem reasonably

f*(l) = Kf+(i).

calculate the total fertility. T F , which is defined as

(2T f*(i)i 
(i=l ' 'j

Turning to our data we have:

P ( 1 ) / F ( 1 ) 337394

0.253022

1.5 50 60 9

o n o o n n  n
U  .  /  4. _ »  -J • •

0.253022

94

P ( 7 ) / F ( 7 ) .13 313 3



Mean P/F ■ Z;P(i)/P (i )
7

= 1.243262

f * (1) = Kf+(1) = 1.243262 (.140192) = .174996

f*(2) = Kf+(2) = 1.243262 (.341257) = .425979

f*(7) = Kf+(7) = 1.243262 (.04734) = .053393

Finally the TFR can be obtained as follows.

C L  3TF = 5 [ ^  f * ( i ) ]
[i = l ]

= 5 [ f * ( 1 ) + f *(2) + . . . + f*(7)]

= 5[.174906 + .425979 + ., + .053393 

= 9.269320

An estimate of the n u mber of births b(i) can be 

obtained by mult i p 1y i n a  the oeriod fertility rate by the 

female population, i.e.

b(i) = £(i) FPOP(i)

Thus ,

b (1) = f(.l) FPDP(l)
- = (.104492) (3747)

b ( 2 ) = f(2) FPOP(2)

= (.323250) (6215)

= 2639.330

b( 7 ) = f(7) FPOP(7)

= (.039933) (1953)
— 106.6090

s



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 women 2 those with no education, those withl
primary level of education and those with secondary 

education and over for all the divisions under study.

Table 3.3.1 Total Ferti 1 1 tv bv n-i ffarential of Edunat i on

Division None Primary Sec .

Western Province 3.91 9.37 7.41

BUSIA DISTRICT 3 0 2 0 c 4 6.66

Central Busia O CO0  .  -J  0 8 .33 7.26

H a k a t. i 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 0 n n0 . u /

El gon 9.16 7.73 6.46
Kimi1i1i 9.39 9.93 7 . S3
S i r i s i a 9.19 9.33 3 .22

Kanduyi 9.10 9.53 6.98

k a k a m e g a 9.03 9.22 7.34

^ak. Fores t/ 
tur ambi

10.20 8 .99 6.50

Mumias 8.46 8.62 5.39
Lugari 9.33 10.38 7.81

s



nI. vi si o n  

H a m i  si

M P r i rna r v 

9 . 2 7

S a c  . V

9 . 3 9 7 . 10

B u t e r e 3 . 7 6 3 . 9 3 7 . 3 4

K a b r a s 9 . 4 2 9 . 3  9 ‘ 3 - 5 6

I k o l o m a n i 3 . 6 4 9 . 4 9 7 . 1 9

V  i h i g a 7 . 9 0 CO CO 7 . 0 6

Looking at the above table, it is clearly e^ideni- 

women with primary education have a higher TFR than i_ho^e 

with no formal education except those in Elgon division. 

There are two reasons for this: Firstly women with primary

education may not be following the cultural nofFS 1 

instance child spacing. The second reason is ttau primary 

education enables women to reduce pregnancy wasta5 es thioug.i 

modern methods of hygiene on personal cleanliness as "s

other basic health requirements. The fertility rate f ai 

those women with secondary education and above i s lound 

be least, compared with those with no education as  ̂ as

those with primary education. This is because a p°*.ent s 

educational level may affect fertility in a number  ̂

different ways (Cochrane, 1979; Graff, 1979; Holsin9er an  ̂

Kasarda, 1976).

First, secondary education may increase 3 parent 

relative preference for consumption items not r e 1 a L e^ 1u 

children and reduce preference for m o r e  traditional 

lifestyles which include a large family size- Second, 

secondary education should increase an i n d  ividua 1 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 in higher

education may reduce fertility by increasing the
•»

acceptability and effectiveness of contraceptives, thereby 

reducing the number of unwanted births. Thirdly, secondary 

education and above increases women's income-earning 

potential and thereby increases the opportunity cost of 

their withdrawing from the labour force in order to care for 

chi 1 dren.

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 likely than mala education to be inversely related to 

fertility. This, indeed, is 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 f ema1es ) .

o**»v 11



Another possibility of education a f fSl- u -* “ 9 fe«.tilitj i ■=* 

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 rr.aj 

affect the women's health, since more ed'JcaLau women should 

be more knowledgeable about personal h y g i ene 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 >- -̂an 

remarked that in 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 u o™en with secondary 

education plus, can not be said to be significantly low 

enough as would be expected. This i s more so in l-*‘a

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 c o m p rehend why women 

with secondary education ulus in both Susia and Bungoma

divisions is still high. can nbe s ttributed to the

existence of fewer educational f aci 1 i t ies for girls as 

compared to those for boys. In fact as h > Y  1 0 7  0 ,  the whole

r» n



af Busia district-, had only nne girls .school with A - levels: 

Chskol Girls, while Bungoma had nnl-v thrsa such schools: 

Lugulu, Cnwele Girls and Misi^hu.

We may thus attribute Such high fertility rates in the

province to good agricultuf^^ yield and low levels o  l

sterility rates in the women hhe province.

2 FERTILITY ESTIMATION BY 'J 'H R DIFFERENTIAL OF MAR ITAL
o m t\ mriou  i  n  i  u  . i

It is a well known fa^t that social and cultural 

factors constrain r e p r o d u c t i v e  behaviour and reduce 

fertility rates to below t heir biological maximum, even in 

the absence "f «,,«= decisions to limit fertilityconscious
For instance, extended lactation elongates birth intervals

the oeriod of cost carturn< n average i n c r e a s i n g
amenorrhoea. Fertility is Vt s p h below natural levels by

other factors as V * V IW  C  1 l T h g
s & u s r a t i  o n  o f  s u o u s ̂  s f o r

e x  Landed periods when Hus hand ̂  migrate Lfimpufi

work is 1 i k e 1 v to sl- O Slluui - fertility. There are also

certain factors which cannot be captured in an analysis of 

married women, because they &  f feet, whether or not women are 

in a marital union; for i n s t a U C 6 i  some women remain celibate 

and some become widowed. L a s t 1 *-7' ih is likely that polygamy 

reduces fertility Dsr married women. The possible affects 

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

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

1 (>/*\x •_» I J



The tahle below gives the TFR

under stud v by iu3 n  t s 

considered, viz., 

divorced/separated.

status

s i n g 1 e ,

for all 

where four c 

m a r f ^ e^/

the divisions 

ategories are 

widowed and

Table 3.3.2 TFR bv the Differential o f  Marital Status

Division

WESTERN PROVINCE 

BUSIA DISTRICT 

Central Busia 

H a k a t i

Bust a Township 

Northern Busia
n m r ^ n w  t\  n T c r n D T c m  
uun u i o i iv 1 ui

Tonga ran 

El gen 

Kimi1i 1 i 

Si r i s i a 

Kanduyi

KAKAMEGA DISTRICT
Kak. Forest/ 
turambi

Mumias

tugari

T F
Sinaie Married

5.02 3.7 6

4.29 7.96

5.04 3.24

2.36 7.47

3.36 n n n# • A. A.

2.39 3.01

6.16 9.90

6.19 7 . 60

5.97 9.07

4.90 9.06

5.76 3.77

5.93 7.15

4.31 3 . 90
A  C  C•t . J ̂ 3 . 90

3.65 Q *} 1U . wJ -J

4.31 3 . 63

R

W  i  d o w e d D i  v o r e e d . /  

S e c a r a t e d

9.25 7.49

3.05 5.22

10.35 5.03

7.41 5.01

7.02 4.37

n  £  o 6.49

3.22 c  o nJ  .  U  i

4.94 6.62

C  O l
u  • u J .

c  A n
O  • n  i

n  c  n
f  .  .J f

c  A n
j  .  n  i

3.15 c  n  q

6.33 c  c  5

O A  O  u  . t u 5.72

4.79 5.03

10.20 e  e  -5
j  •  j

4 . 93 3.35



T F R

Bi  v i  s  i o n S i n a i e  M a r r i e d  Wi d owe d D i v o r c e d /
S e p a r a t e d

Hami  s i 3 . 9 4 a . 9 2  4 . 9 2 5 . 6 9

B u t  e r e 3 . 9 5 3 . 3 2  4 . 7 6 6 . 3 0

K a b r a s 4 . e s 3 . 9 3  7 . 5 4 ' 5 . 2 9

Ik o 1o ma ni 3 . 7 3 3 . 7 3  3 . 4 2 5 . 1 0

V i  h i  g a 4 . 3 2 3 . 5 9  ’ 3 . 5 3 5 . 3 0

I t c a n  b e  s e e n t h a t  f e r t i l i t y  r a t e s  a r e l o w e r ,  o n

a v e r a g e a mong  women who a r e  s i n g l e  a s  c c m p a r e ^ t o  m a r r i e d

w o m e n . S e c o n d l y , m a r r i e d  w o m e n  e x h i b i t  t h e h i g h e s t

f  e r  t  i  1 i t y  r a t e s  f o 1 1 o w e  d b y  t h e  w i d o w e d , t h e n '  t h e

divorced/separated and finally the single coming last in 

almost all tha divisions. It should thus he expected that 

fertility should be lower the higher the female age at 

marriage, and tha higher tha rates of female celibacy, 

divorce, separation, and widowhood.

Mumias and Central Busia exhibit higher fertility rates 

for the widowed over the married. The trend in these 

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

the "new" husband wants as many children as possible from 

his "newly" found wife in order for him to Have power in the 

new home. This tends to raise the T F R - It is also evident

that for the divisions in Bungoma district, *a fertility

for the single is quite significant (at least 5). This high 

fertility for the single could be a t t r i b u t e d  to cultural

1 r\i U4.



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. Girls secondary schools were quite scarce ast
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 

Chwe11e .

It would therefore appear sensible to assert that most 

girls on failing to get a chance in a government boarding 

school found themselves without anything much to occupy

the reason wh 4- V „V U l i C TFR

1 Qwest O l all the a  a . - ;ul u 1

for Kakamega where TTiS n

the single is f ound t  o

It may al so be not

round idly, meet boys and

t was the non-marital

r1s schools — Misikhu and

division as of that time,

single in K1mill. 1 i was the

lUngoma . On the contrary,

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

a v e the number G f chi Idren they

ndependentlv of fch e age at which t

-V.UUJ_____\ r cuimm u.uiu i . 1 u . C i n Lur. other ban d,

A *9



very high (as in Western Kenya) factors which causa fecund 

women to be out of wedlock should have a negative Q“ 

fertility rates. Even in such cases, however, an additional 

explanation is 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 fairly 

low. During marriage, husbands and wives can be separated 

for extended p e r i o d s  of time. Sometimes this separation 

results from c u l t u r a l  practices and other times husbands and 

wives are separated because the husband migrates in order to 

increase the famil v s income. Separation coulw S jSO resiii t.

from differences betw e e n the 300 uses. Sin ca it is lass

likely for conception to occur when spouses are separated,

s e p a r a t i o n / d i v o r c e 3 h O u 1 d 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 in the 

oresent section t h e analysis is done sspora l sI y ^or rural 

and urban aress i n  order to observe whether the f actoia

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 incomes 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 in urban areas than in 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- 

a r e  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 

t h e  wife's income earning capacity (and thus the



opport u n i t y  cost of her w i t h d r a w i n g  from the labour force)

m  urban areas, where jobs requiring a d u C * ^  nn are • " 11 ■ <r- 

readily available.

ome up with 

Afertility
Studies undertaken e l sewhere have 

fascinating results on residential 
particularly interesting finding is that urban fertility is 

always lower than rural fertility when a 11 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 ru

Indonesia and Pakistan, this difference is lar^e ;
in these two

ra 1 women - I n

je, one half aence 1

child. This implies that, p a r t i c u l a r l y  

countries, age at marriage is 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 in a 

country, the greater the difference between rural and urban 

f ert.i 1 i tv .



Table .3.3.3 Effect of Residence or. Pred i c t ed Comoleted Fertility

Total Far hi 
(All women)

1 .{ 4- 
1 A i- 1 Marit a 1 

Ad justed 
Married

Durati on 
(Ever 

Women)

Count, rv Rural Urban R u r a 1 Urban

Bangladesh 6.2 6.0 C  *7& . mJ 6.5

Fiji 4.6 3.6 cJ . X .4.3

Indonesia A Ci *t . u A C  -» . u 5.1 5.6

Korea in •7 *7_> . t 5.9 4.5

Mai a y s i a — — 6 .1 5.5

Nepa 1 6 . 2 — — —

Pak i s tan S . 4 6.2 6.3 7.3

Phi 1i ppines 6.0 3.9 6 .3 e ^j . •»

Sri banka 3.3 *7 5.3 4.3

Thai 1 and 4.9 2 .9 C C.1 . wi 4.3

r« ~ 1-U -u . u  i  u n i u a 6.6 *7 C
~j . ~J n  *■»

i . d
A  *7 ■t • A

Costa 1 ^ 2  C 3
a  n“t . i 2 .9 A <7 1  . o

O  O
J . ̂

Dominican Republic n l1 « A 4 .1 -71 . u 5 .0

Guyana C  1J • J. 1 *71 . wJ C  1 4.1

J S T D H l  C S
C  *7mJ . mJ 3.9 C  4.J . -» 4.1

Mexico n  -7/ . «_* 4.3 *7 *7/ . / 5 7

Panama c n_j , / *7 *7 5.9 3.9

Peru 7 .0 4.6 7 . 6 C O3*0

Jordan 9.3 7.1 9.7 a c

Kenya a . 4 6 .1 a . o 6.5

Total 6.0 A A*t . 1 C3 • JL

£l°fa : Dash indicate Not avai 1 ahl a

Source : R s d r i g u e i  and Cl el and (1930)
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Findley and Orr (1078) also found t ha^f the population 

urban significant in explaining urban - rural differentials 

in fertility. These findings suggest that in countries with 

greater degrees of urbanization, those classifad as urban 

are more likely to be from large cities where fertility is 

in fact lower than in 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 fairly comprehensive studies of urban and rural 

differences in fertility.

Kuznets (1074) reviewed da 

in fertility for the lata 105Cs 

and Orr (1978) reviewed data £

These two stud 1 rr s are di ffaran

they share two simi 1 a r i hies.

ta on urban-rural variations 

and early 10 S 0 s , and Findley 

rom the period around 197.9.

t in methodologies, though

U  U  L  I U O  l.Firstly, they examine the r a r u i m ;  ^ r a  x i  . 

married women; and secondly they introduce 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 u rban areas and 6.35 for rural areas .

yielding a di f f e r e:n c z & of 1 . 4 ^ nd a ratio of 1.28. This



absolute difference fails between the two estimates found 

using data from Rodriguez and Cl el and., but. the ratio on 

fertility rates indicates much larger differences than those 

found by Kuznets. Kuznets found a ratio of 1.00 for 

developing countries as a whole, this ratio varying from
i

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 

I960, it is also quite passible that urban and rura 

dif f er ences in fertility wi dened over the decade. Further

support for a widening gap 1 5

Western Europe , residential di:

period o C  C  _ 4- ,• 
L l  S t  LJL lity decline 3 n ci

Post-Wor 1  J  r.7 - 3  
i Ci »» rx t. IT period (UN •i t

t •

and r u r a 1

Further

t that, i n

during the

it Cj w in t h e

On the other hand, three multivariate studies yield 

some insight 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 income 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 fairly large urban-rural d i f f e r e n t i a l s  in 

fertility '  oe' --  ’ ’ ■t a c \V • B -» ! ere reduced to statistical i nsiani f i c a n c e



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 o f 'r esidence. Although residence affects

husband 1 s income, family structure, and education, its only-

indirect effects on fertility are those through education

which is itself an i n d i r e c t  effect. Residence's effect is

thus much s m a l l e r  t h a n  educat i o n ' s .  it is somewhat
,1 . not have an effect moresurprising that residence <-.oe =

. , , l. rnar-riaae; however, for thisdirectly through age at m 3 r r - , ,
particular sample, no s i gnificant effect of this kind

exists. On the other hand, this sample is perhaps atypical
• „ . i . ,, -nrr e 1 ations between residencein that even the zero-order ‘-Oi.re

and CEB are varv sms 1 1 ( . 30) -

Having now reviewed some wo •- 'j0“6 i-“= = i.j.a>_t ^

residence on fertility, I now turn attention to the Kenyan 

case in general and the W estern Province case m  particular.

The table below g i v e s  the T F R  for each division in

Western Province.



T<~b 1 a 2.3.4 Tata V  r-rhi?i*- v v [■) i f £ n i d a n C 8

Di vi si nr. ml

Rura 1

P R

Urban Combined rvi f f ere . Rati o
'

WESTERN PROVINCE 0.04 7 . S3 — 1.21 1.16 I
SUSIA DISTRICT S .17 7 .12 — 1.05 1.15 •1
Centra 1 Busi a

1
3.40 6.5 0 O AC\U • *t 4 1.30 1.20

Hakati 7.46 — n  a c - - - -

Busia Township — 7.04 •7.04 ----- —

Northern Busia OU . 4 ̂ — 3.23 - - - - —

BUNGOMA DISTRICT 0.53 a 0 4O . J ■» — 1.13 1.14

Tonga ren 10.15 6 . 60 10.00 3.46 1.52

El gon 0.26 — 0.26 ----- —

Kimi1i1i 0.60 3.03 0.43 1 .57 1 . 70 1

Si ri si a 8.14 7.62 3 . 03 .52 1.07

Kanduyi 0.10 3.30 0.03 .33 1.11 1

KAKAMEOA DISTRICT 0.13 7.01 — 1.22 1.15 1

Rakamaga Forest 3.07 — o r\ 9 — |

*’* u m i 3 s 3.42 — 3.42 — J
I

Luga ri 10.60 — 10.60 ---- —

I
fiamisi 3.03 — O ftO u . ̂  u —

I
But e r a 3.72 o *■?U . / 4 — 1.1
Lu r arr.bi 0.32 7 . 67 3.37 1 .6 s 1 . 22 • ■ I
Kabras 0.30 — 0.30 —

Iko1omani 3.71 — 3.71 —

v -̂hi ga 3.72 S .03 3.72 .33 1.0 0
. |



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 in about 

half the divisions under study. Secondly, as already
i

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 is 

said and done, it is apparent that some defini l 6 urend 

emerges f r om 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 in all the divisions in Western Province is 

agriculture based. Western Province is well known to be the 

granary for 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 e v i d e n c e d  in rural T o n g a r e n  and Luga ri , which are 

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

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

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

it has not arisen.

 ̂i -ii  .». i.



Secondly, the feff-iiify ^3 quite high in all at these 

rural areas due to the need to utilize child labour in the 

farmlands to enhance high agricultural yield. It has been 

well known that hired labour can be expensive and 

uneconomical. Hence to avoid it, most families prefer 

producing their own through procreation. As if this is not 

enough, most families feel, it is 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 families where only daughters are given 

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

gets sons to do the inheritance. Sons are also important 

when it comes to farm work. The result is very high 

f a r t i 1 i t v rates F'ertilihy in the urban areas is seen to be 

not significantly lower as would be expected (there are 

hardly d i f f e r e n c e s  of more than 2 ) since it is very- 

difficult to differentiate an urban setting from the rural 

ones, save for turambi and Ksnduyi, since all the activities 

goi no on in the rural settings are the same as those going
I

on in the urban ones, e.g. farming activities.

The main differences could be the provision of clean 

piped water for drinking.- existence of medical facilities,
I

tarmac roads, electricity* and the availability of family 

planning s e r v i c e s  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

 ̂1 7



configuration due to the job availability in these urbai'* 
centres.

areas consist of a h e t e rogeneous people in terms of ethnic

The fertility rates are nonetheless lower in urban 

centres because of a number of reasons. In the first place, 

parents in urban areas would like to take their children to 

good schools in towns where they pay for their education. 

T.,is creates an awareness in 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 is 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,
* and, etc., that is valued most.

*. j i j _ _i-o. x X i 11 u

Secondly, under the assumption that coital frequency is 

inversely related to stress and with the assumption that 

theLe is 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.



__ . . differences in timing canpregnancies. Some of these
. , . ,v,an-rural differences in thedoubtless be attributed to ur»rt“

« . , * . , j conditions that define one -athree causally inter-related c

_ u • i . . , . , r  . . . . x. y . Knowledge about birthability to control fertil l *
. ... . and the degree of access tocontrol, skill m  its p r a c t i c e

u^uever. these three conditions the most effective means. H '

= t . .. . , , within the larger frameworkmus u play their respective parr-1
.... , __4 control over fertility -or one s willingness to ese'v.1 3

. , . ... , ,, . ,, ar,cad bv the extent to whichsomething that will be influe"
u .. j-u . , , . , •. and the various means to itsboth the idea of birth control

attainment are social 1v accent a h  1 & ■

mV' . ,-lifferfince in the timing ofiJurdly, there m a y  ,ne a

• i i „.,ircts of differences in the Finally, the possible s o " 1
___... r i»ii i i- or are willing to have erenum^ei. of children people wan

„roae from the differences innumerous and varied. They
lifestyles, external l i v i n g  c o n d i t i o n s  and the costs and

benefits thought to be associated « i t h  childbearing.



4.1

t̂ iat'TPT? 4

-  ILiING COM PERT 2 RELATIONAL MODEL
IJlJlJlQDtJCTroiv

Bra”  (1978) sought to reduce
determin' n i., e nuraber o£ parameterslj-ny the shane of
Coa]e-Trus 350 Speciflc fertility from the

sel 1 model ’ s thr
relational c u reS t 0 tW ° by p o s t u l a t i n g  anaI soheme and ar-.„ 4.,

f °Lber schedul,

the
The G °mpertz re]a. .

eIatlonal model was H • a * e q u a t i o n  and ad . t designed for
from retros  ̂ °f f erti 1 1 fcy estimates obtained

« P = r t s of hlrt. k .
thereof Uil histories or features

In the most s i g n i f .
observat-io ” *" a n t a p p l i c a t i o n s  the

°ns are subject
therefor* . " “ " ^ a r a b l e  error. The aim.therefore, uas t " = °"«d.r.bl. error. The

to Construct a - _ j ^
revea ] er,_ , ‘ e sufficiently rigid to

error deviations k„. ..
reve a] error , ,

-eviatzons but fle-iM
real l£. ble enough to follow the

' S19nificant ?aatur^ures of a- u „ ,
good data well w " 3arvations namely to fit

hut bad data badly.

the model 

- w h i c h

* " - t h e m a t i c  fu„ction ^
linearly ± n j. to «*prass1 n t e r m s  D f th
simplifi _ u n k o w n  p a r a m e t e r s

^ u e s  c o m c a r j o o a

obs ervat io ns

- unicown na __.samplifies n P a r a m e
comparieon of model, Mlth .

Measures used h, th “ t” * 1ny the model are 
values that , 03 c u la ted f r o m  s t a n d a r d

3t are* linearly relaf . t■* re‘3ted to rf' ,-1 1 t arent populations------ popli J a u-i. uili

rhe aPPlication Qf th
ean parities b • m°dSl 77137 ^  distortedes beg m  to hr, .._ ,

1 ow as

ifth* —  parities h ^  h“ *1» d i * tC
h'91n to ^  understated ..

years. Error- 4= d fc agss asriQr^ for fh= __
m i s - s t a t e m e n  t

years. s:rr„ . “w d c1-1 ̂ Qrs for" A u,r the younger unm
mav be - f 4.u tQ a3e

er c°aiplication.

S '

1 1 ,?* .4. u



The modification of the traditional P/F ratio method 

through the intermediary of the relational GompertZ'.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 is that the scale error is the same for the 

relevant younger women and not necessarily for all ages ■

The application of the relational Gompertz s y s t e m  1 •= 

much facilitated by the use of auxi 1 1 iary measure-*

calculated from the standard. The model d o e s n ° ̂/
necessarily assume that the quality of reporting does n̂ *- 

vary with the age of the respondent or that fertility levels 

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

The model should act as a panacea in detecting fcypas ° ̂ 

error present in fertility data with respect to the 

trend of fertility levels.

The Mode1

The Gompertz Relational model is represented k Y *-̂ *e 

formulae;

4

P(i) = T exp[ - exp( - (a+b Ya (i)))] ....... 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 following 

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 fertility up to age x with T =
1 Ai  . U

Simi1 a r1y ,

F (x) = T exp[-exp{ -(a + bYs (x))}] ......  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 estimated by relating average parity, P(i) and 

cumulated fertility, F(x).

Namely, -Ln(-Ln P (i )/T ) and - L n ( - L n  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 i n d i r e c t l y  by relating the 

ratios of s u c c e s s i v e  P(i) and F(x) values and the 

parameters a and b. Zaba (1931) separates the examination 

of fertility pattern from the e x a m i n a t i o n  of fertility 

1evel.

If Z(i) = -Ln[- Ln P(i)/P(i + 1)] .......  4.2.5

[ T exp (- exp ( -(a + bYs (i ) ))]
[ ]

o r  Z ( i  ) = - L n  [ - Ln -------------------------------------------------- ] . . .  4 . 2 . 6
[ T axp (- axp( - ( a + b'/s ( i + 1) ]

11(14 J . U



ind 2x (h) = ~Ln[ sxrs - ( bY_ ( iA *■ ' S ' )) - :pC-b! (i 11 \ 1 *  *  ) J

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(i) = a + bgfi) - (b-llx
:---- Q" (1) + ___  4.2.S

2 !  *  *

where e(i) = Qx(l) - Qx(^) ..........................  4.2.5

and g(i) = - Q"x(l) ................................ 4.2.10

It is also possible to show that

Z(il - el’il = a + bg! i 1 - (b - 1) *
------ G .........  4.2.11

where C is a constant approxima ted by Q"x (l) for 15< X< 3 5 ;

i . a . Z ( i ) - a(i) and g(i) are linearly related, having the

gradient b and intercept

c(b-l)2

? !

This relationship could easily be directly extended to 

cumulated fertilities F ( x 1 :

Zfxl
C

■Ln [-Lr
F ( x ) ]

A  1  '-T . X  - -*■ ■
F(x + 5) ]

n  f  .. \ —
I A 1 — [

[
-Ln [-Ln

[

T exo (- exc f -(a + bY (x ) ) ) ]
3

T exo ( - exo( -./a + b Y ( x + 5 1 1
] .... -> 1 2

and conseauentlv

S



( b -1 ) x
2(x) - e (x) = a + bg (x) ------ C ..............  4.2.1-*

4.

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

values as under: ,

P(i )
T ( i ) = -------------------------------------  ------- 4.2-15

exp (- exp( -(a + bYg (i )))

or

F(x)
T(x) = ------------------ ------------  .... 4.2.16

exp (- exp( - ( a + b'/s ( x ) ) )

Coniout a 1 1 on a 1 Procedure

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

average parities and cumulated fertilities, respectively *■ “
4- U -J ~ l nx o csss; using Ken ya National 1970 census (in the manner

ucSC 1 bcu in chsp t ex -» \) •

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

g ( i ) = 5 X  £( 
j-1

j ) .

The fol 1owing steps are adopted:

Step 1 : The ratios of consecutive average parities P( i )

and P ( i +1 ) and cumulated fertilities F(x) and

s

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

0* * ^ 0*'



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

z (x ) = -Ln [- Ln{ f (x )/F(x + 5)}] " *

F o r  Z(i,) - a(i) and 2 (x) _ 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 a n also be

estimated from:

Step 4: Y (i)
A
Y(x)

al + biYs (i), and

a2 + b2V x)'

the 1 aas t 

I n

■‘he -"lues of 3l and b^ are estimated by using 

squares method on the values of 2 (i) - e(i) a n d  g(i) 

other words, the Z(i) - e(i) ara the y-valuas while g(i) are

',a,ueS' Tba 3(i) are given in table 4 .3 (b) and g(x) 
values ara given in table 4 .3 (a).

s



Table 4.3(a): Standa rd V a 1 u e s for cumu 1 a ted f er ti 1 i ti es and t h e i r
ratios with ha 1f year ahi fts

i ><; i
1 

01 1 
1 

1 
i 

m i Fs(X)/F

11*11 X 
11 

v
\

• >-•
iiiii 1 1 1 1

0) 
1 1

X 
I

'w*'
 1 1 1 1 1 g(x)

14.5 .0012 -1.2444 . 9760 -2.4020
19.5 . 1151 - . 7712 1.3364 -1.4501
A A CX T • J a e a o• |J Jx u _ a a n a. U *f x U 1.4124 _ n  a a a. J -* —i U

29.5 .5269 . 6294 1.2972 - .0322

34.5 m o t• / / 2J mJ 1.3297 . 9670 . 2356
39.5 . 9192 2.4736 . 4509 2.1649
4 4.5 . 900 9 4.4984 .0462 2.4564
49.5 0 0 0 0 9.3416 _ —

Source : International Population Conference, Manila, 19 21,
nr .
m ̂ 
x a

o e a-1 uu
b 1 e 4 .3(b) : Standard Values for mean parities and their

rati

Age

OS

i P(i )/F Ys ( i ) e ( i ) g(i)

15 - 19 i. A C A O. U w r u -1.0727 1.2297 -1.7432
20 - 24 2 . 2551 -0.3119 1  ̂A C A A. . "f X J 4 -1.0157
a e - 29 3 . 4956 A C A O• mJ -J U «_» 1.3725 -0.3353
30 - 34 A** . 7064 1.0569 1.1421 . 4391
2 c - 39 CJ . 2672 1.9534 .7061 . 1.5117
40 - 44 6 . 9676 3.4130 . 2763 3.2105
45 49 7 . 9977 6.0557 -

Source: International Pop.

s
p 3 £0 .Conference, Manila 1921,



e

a  ' \  .
-.-Y(i) . - _e-y(x)

A A
. P(i) = e and F(x) - e

where
A

Y(i) = a + bYs (i) and
A •

Y(x) = a + bYs (x) 

sisp 6: Estimation of a and b

b =J[(2(i) " «(i) * (g(i)2 ] ~ [(2 (i) - e(i)Zg(i)]/5 

ClCsCi))" - d 3 ( i ) 2]/5
3 = C23 2 ( i ) - a ( i ) - b (JTg ( i ) ] / 5

step J.:
A

T(i) = P(i)/P(i)

A

or T (x) = F(x)/F(x)

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

obtain estimates for all age groups.
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T . M - • .1111 r. nfrfh fcHiraHnr.

*rp/.. \ nSR\ * /

?5
nn n i

n/ • \M ' /

7.1117015

nc nn i ninnn• •» ' ' <u

ns Hi a . u n/.*?*?
Tt on n nci n n  i•i.i .ii i . • i n

m i«i 7 7Hnt,nn
* 5 »n *» n/ / inH.l i / l . /till*.! i —

Aga(x)

15 - 19

A _ -1 >X. U x n

25 - 29 

20 - 34 

25 - 39 

40 -44 

45 - 49

itinn nf Tnf a * Fart!!!tv h r i t 4 ! -1 1 I .. .. 1 ..£ lb*.

"nrjp.l tn P( i) va'!neK:Central "iisia Hnshirip.ri,1

cC"cu nt l \ n 
• \ • t ' m  pf;\ V1

.! 7A751 C. 551 in : .041 in n uni / .1 . / 1 Ullll *

.543115 .493077 5.71117 .715775

..wrou? p*i inn \.III HU/ 1 a mo i nU . H / it H / » ni »jn

.017777 1.77.51 ..'.71,'.51 .77104.'.
n 7']9|/|‘jQ 7.01155 n mmn.l.uiii ill

.971735 n cn in/n.1. .j.liun/ — —

— — o .Aiim ■» 11111*1 / .ii / i / it.I

b Y ( i ) p(i) P(i)/P(i)

.17 £546 -1.122 71 .046273 S.330264

a _ A *0 'I A C 1 U . X X u uu .287438 7 . 60S712

.146426 .562 c. o ou u u .565709 7.117155

1.389918 .779505 7.839686

2.444691 . 916902 7.908303

4.161978 Cl © A C >4 1 . U l_l -*—/“* -i 7.856416

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(l). The ratio P(i)/P(i+1) for i = 1 is

first calculated i.e.

125

s



P(l)/P(2) = .385472/2.137035 = 1.76253 

Z(i) = -ln[-ln(P(i)/p(i+l))]
For i = 1 , wa have

2(1) = -ln[-ln(P(l)/p(2) ) ]
= -ln[-ln(l.76253)] = -0.55143 

Values of e(i) are then obtained from table 4.3(c) 

the expression Z(i) - e(i), and for i = 1 , we have ! 

-.55143 - 1.2897 = -1.84118. Next the constants

calculated. We have seen that

b =J[(Z(i) - e(i))(g(i))2 ] - [(Z(i) - •(i))2>(i)]/5 
[I(g(i)2 - (^g(i)2]/s

Hence

b = 7.5717 63 - [(-0.61383)(-1.144)]/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)]/5
=  1 A  C  A  C

. -i- "* KJ -» 4. Cl

Thus

Y(i) = a + bYs (i)

=> Y(l) = a + bYs (l)

= .146426 + 1 .176546(-1.0737) 

= -1.12271

and used in 

(1 ) “ e(1) = 

a and b are



and

-e-Y(i)
P(i) = e

=> P(l) = a

_e-(-l.12271)
.046273

Hence
A

T(i) = P(i)/P(i), and for i = 1

T(l) = P(l)/P(l)

= .335472/.046273

= 3.330264

All T(i) ‘s far i = 2 through 7 were computed in this 

manner. Tha mean estimate of total fertility for Central 

Busia Combined from mean parities was 7.304307, and 6.373335 

*• r om current births , giving a mean TI*1 of 7.0 0 ̂ -* • -



T a b l e

— — —— —i— —— i £ 2. !!!.£.££. is. .£. ModeJ_ _t _o F v a ^ u e s ^  C es n _t j" J_ Busia
Combined, 1079

4.3(e) : E s t. imatl nn n f T o t a l F e r t.il i tv b y F i t t i n q  t^he

Ag e(x) F(x) F(x )/F(x +5) Z(x) ry (x)-e(x) Y

15 - 19 .£59217 .297193 0.19333 -1 .52973 ' 2.213 347

20 - 24 2.220122 .533303 . 633910 -0 .73443 .532 375
A CX —l - 29 3.773773 .759240 1 . 239399 -0 .00340 .000 320

20 - •> AJ -» 4.970455 .350623 1.321519 •354519 .7140 36

*5 c
—1 —> - 39 5.343273 .923172 2.59645 X.14555 4.644 903

40 - 44 6.29546 .970439 3.506359 - -

A  C■» -J - 49 p  a  o 7 -i 1 a _Cl . to / XX 1 - .677391 3.160 433

A A A

Age ( :s) b Y ( x ) F ( x ) F(x)/F(x)

15 - 19 1.016323 -.30512 . 106731 6.179149
-» nX u - •** A a -.06263 .34485 6 .437917
"V CX J - 29 • -0.02094 .619033 .593645 6 . 465366

20 - ' i  a
- J  -» _ 1207129 .779934 6.372914

•9 C - 39 2.404264 . 920753 6.346149

40 - 44 - ĈC*D1̂ *7n . jjj I x i . 939521 6.362123
A C•» «j - 49 J . *t i 1 UU J . 999923 6 . 373335

Mas n Est imata of Total Fertility; C  *D n  O Q  o cu . U 1 UUW J

FITTING THE RELATIONAL GQMPERTZ MODEL TO 1970 WESTERN 

PROVINCE DATA

In practical application, a chosen set of S t a n d a r d  
fertility rates, Y (x ) , should be an average which m i n i m i s e s  

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

12 8



to the standard.*n their relation 

selection of Coals 

appropriate for high 

standard set of rates

Booth (1379) used a 

- Trussel models that seemed most 

fertility, populations to derive such a 

shown in table 4.3(c).

The model has been fitted 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 fitting 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 in 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 is possibly due to under - reporting of 

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

are preferred.

GENERAL O B S E R V A T I O N S  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 foetal wastage. Women with at least



Secondary lucati on have the lowest level of fertility- 

Hence secondary education is probably a pre-requisite for 

change of a woman's attitude to family size.

- 2 DIFFERENTIAL RY M ARITAL STATUS : -

Both non - marital and' marital f e r t i l i t y  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 figure 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 is lower than rural 

fertility. This may be e x p l a i n e d  in terms of the 

constraints imposed 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 k n o w l e d g e ,  

accessibility, availability and use of contraceptives-



Education: Nona

Table 4.4.1(a) TFR by Gompertz Relati o n a 1 Model

P(i) F(x) Mean

Busi a
•*

7.471311 5.514136 6.36137

Centra 1 Busi a 7.7 7 3709 5.944031 6.36137

Hakati 7.154739 ' C  £ O A  O "9-J . UJti. J4 6.394511

Busia Township 6.724592 5.915649 6.320171

Northern Bus i a 7.516663 5.152935 6.334302

Bungoma 3.905371 7 . 437932 3.171677

Tongaran 9.014350 3.334216 3.674533
El gon 3.117141 n 9C91 C9/ . _J _J __J —i 7.735147
Kimi1i 1i 9.254402 7.653110 3.453756
Si ri si a 7.531357 7.166540 7.349109

Kanduyi S.732479 7.136646 7.959563
Kakamega 3 4 4 1 P ■»- fll U J 4 6.729012 7.535322

Ka ka in e g a 
Lurambi

Forest/ 3.394543 n A90909 s . u X U 4 u J 7.711416

Mumi as 3.121040 6.322610 7.471325

Luga ri 3.963301 7.360510 3.414406

Hami si 2.723243 7.063350 7.396047

Butere 7.797330 5.406679 6.602005
Kabras -4 .4. ij Jj / 7.299603 3.271223
Ik o 1omani 3.503121 6.357337 7.432754
Vi hi ga 7.643413 6.869763 7.2590 91
Western

131

3.335956 6.730579 7.553263



Table 4. 4.1(b) TFR bv Gomoertz Relational model

Educa ti on: Primary

P(i) F(x) Mean

Busi a 2.001033 S.326717 7.163375

Central Busi a 8.120136 60635741 7.402030

Haka ti 7.701819 • 6.037721 6.043451

Busia Township 7.503708 5.330342 6.71232

Northern Busia 3.053401 5.372463 6.065430

Bungoma 0.230237 3.700203 3.00470

Tongaren • 0.038473 3.131003 0.034741

Elgon 3.767305 7.330761 3.323733

Kimi1i1i
/

0.500C23 7 n o c n  c 2.692114

Si risi a 3.643363 n  n a i r\ n/ • t ux 3.212645

Kanduyi O A A tM  ̂ 04J . -t -t U -L. X. 7.551256 o n  n  o c a nU . J JU U J X

Kakamega 0 O C O £J • o 7.157010 3.155363

Kakamega
Lurambi

Forest/ 3.133323 7 . 157010 7.645610

Humias 7.002700 6.703006 n 7011004 . -J -J _i _> -J

Luga ri 0.711235 7.577431 3.644333

Hamisi 0.125370 7.103.114 3.116007

Butera 3.430371 C fT Ort O OA 3 . uuu u.iu 7.055351

Kabras 0.4040 67 7.210432 3.311775

Ikolomani 3.770736 c  n n  o n  r\ au . -j i u i u ■> 7.570245

V i hi ga 3.631564 6.735550 6.703562

Western 3.31SSS1 7.332775 7.324323



Table 4.4.1(c) TFR by Compart z Re 1 a t i ona1 Model

Education: Sec ondarv+

P(i) F(x) Mean
«

Busi a S . 332511 5.423939 5.630725
Central Busia 6.453737 6.533576 6.496157
Hakati £.336722 • 4.514575 5.440649
Busia Township 6.766970 4.535496 5.651233

Northern Busia 5.335666 6.639399 6.267533
Bungoma 7.361266 7.246564 7.553965
Tongaran 10.35653 3.963079 9.9123295
Elgon 5 2 7 7 5 5 S 6.716911 5.9972335
Kimi1i1i 7.497493 n o a o  r\ c1 • X J u u u u n ^  £  A 1 C A1 . _l U T i. _( U
Si ri si a 3.366524 7.156317 3.011671
Kanduvi 6.752113 5.935343 £.363733
Kakamega 7.464253 5.717693 6.590973
Kakamega Forest/ 
Luramhi

7.022023 4.794301 5.903165

Mumias 5.157370 4.911700 5.034735
Lugari 6.413631 5.736343 6.077512
Hamisi 3.609519 4.943359 6.776439
Butere 7.026973 5.604203 6.315593
Kabras 3.332319 6.362263 7.347294
Ik o1omani 7.065376 5.131406 6.093641
V i hi ga 7.607357 5.677568 6.642713
Western 5.942513 5.666377 c 304445



Tabl e

S i n g l e

4.4.2(a) TFR by Gomnerhi R e }a ti ana I Model

P(i') F ( x ) M e a n

B u s i  a « 2 . 3  2 4 3 9 4 2 . 3 0 5 1 3 2 2 . 5 9 5 0 1 3

C e n t r a l  B u s i a 3 . 5 7 1 5 5 7 2 . 7 4 0 1 5 4 3 . 1 5 5 3 6 1

H a k a t i 3 . 5 0 9 9 4 3 i r \  a e l c ox . J -* -l- —i _i 7'iicciX • / Z 4 -J _) J-

B u s i a  T o w n s h i p 5 . 2 5 8 9 5 6 Z . 4 JM 4 4 . 3 4 9 7 4 2

N o r t h e r n  B u s i a 3 . 9 0 4 0 9 9 n *“> n  ^  nX . U Z J / -1 i 3 . 1 1 6 9 1 3

B u n g o m a 7 . 2 1 2 3 2 5 6 . 2 0 5 4 5 3 6 . 7 0 3 3 9 7

T o n g a r e n 7 . 9 2 3 3 4 9 4 . 4 7 3 4 1 7 6 . 2 0 3 6 3 3

El g o n 5 . 1 5 0 5 7 3 3 . 3 0 3 3 2 3 4 . 4 3 2 2 0 1

K i m i 1 i 1 i a  ^ 'y  n  n  c \ a-» . X. ! 1 -X - t 3 . 1 7 7 9 7 1 3 . 6 5 7 3 3 3

Si ri s i  a 5 . 1 0 3 3 5 7 3 . 4 5 0 3 4 1 4 . 7 7 9 5 0 4

K a n d u y i A 1  OrtlOl-* . J J J-JU 1 •5 n n  o  c n *7~4 . 4 4 U> —J 4 4 >i
1  . xuu J-»u

K a k a m e a a 3 . 3 3 3 5 1 4 0 C C C *5 ̂ 0—J . J J J J i. J 3 . 7 1 9 4 1 9

K a k a m a g s  F o r e s t /  
L u r a m b i

3 . 3 3 2 0 2 0 2 0 2 5 7 7 2 3 . 4 0 3 3 9 7

M u m i a  s 2 . 9 5 3 9 0 5 ^ c <: cZ . U J U  -J 2 . 3 0 5 2 1 7

L u g a n ** jC C \ A_J . LJ _> _J _! _> “» 2 . 9 3 5 0 9 2 2 2 0  07 4 2

H a m i  si 2 . 9 7 1 2 5 4 3 . 2 0  3 6 0  9 3 . 0 3 9 9 3 2

B u t e r e 3 . 4 9 2 3 0 4 2 . 1 6 3 1 1 3 2 . 3 2 7 9 5 9

K a b r a s 3 . 3 3 9 4 9 6 2 . 3 1 7 0 3 9 3 . 0 7 3 2 9 3

I k  o 1 o m a n i 3 . 3 0 4 5 4 9 2 . 3 5 9 2 1 5 3 . 0 3 1 3 3 2

V i h i g a 4 . 9 9 2 0 3 9 2 . 9 7 9 3 4 1 3 . 9 3 5 6 9

W a s t a r n 4 . 4 0 2 3 1 4 3 . 3 1 4 5 0 1 O C O -4 C OU . UJU *Y JU



Table 4.4.2(b) TFR by Gomper t z R e 1 a t i o n a 1 M o d e 1

Marri ed '' ‘ •
P(i) F(x) Mean

Busia 7.277612 7.105997 7.241305

Central Busia 2.002504 7.442121 7.725212

Haka ti 7.291124 . 6.652226 7.02213

Busia Township 6.917 1 SO 5.351431 6.334221

Northern Busia 7.7 fi 4 2 8 3 5.329001 6.301645

Bungoma 9.725904 9.069777 0.007341

Tonga ran 9.346147 9.410067 9.623107
El gon 2.302147 3.529324 S . 670991
Kimi1i 1i 9.605434 9.100312 9.352149
Si ri s i a 3.757261 3.741794 S .749573
K a n d u y i 3.729852 7.440474 3.035164
Kakamega - 7.902599 7.910972

Kakamega Forest/ 
Lurambi 3.132405 O 1 - < 9 0 9 0  O  . J. *t X  U  i. u 3.163117

‘■lumias 3.151040 7.606363 7.373954

Lugari 9.409476 3.922567 9.171022
Hamisi 9.120070 3.237200 3.753635
Butare 7.222626 6.557796 g.395211
Kabras 3.124924 3.234662 3.209794
Ik o 1omani 3.770223 7.527212 3.152771

Vihiga 3.301957 3.064652 3.433205
Western 6.367569 3.497392 7.632731

7 •? C



Table 4.4.2(c) TFR by G a m p e r t z R e 1 a ti onal Model

Widowed

p(i) F ( x ) Mean/
Busia 7.£17145 4.691519 6.154322

Central Busia 7.327974 5.285630 6.306327

Hakati S. 203333 2.252930 5.323657

Busia Township 5.952930 6.623373 6.290904

Northern Busia c  r\ o c\ a  n Cl . J -i ̂  U J 4.102075 5.520732

Bungoma 3.211721 5.679671 6.945696

Tongaren 3 ,3£90S2 5.243656 7.056369

Elgon £.377034 4.067259 5.472172

K i mi 1i 1 i 7.525402 7.142290 7.234396

Si ri si a 7.£53513 6.032761 6.343190

Kanduyi 7.733520 3.379406 5.333963

Kakamega 7.922304 4.513241 6.213073

Kakamega Forest/ 
Lurambi

A  e c -» C Q A
- T  .  D u b

o c n  r \  c n  a
J  .  J  i  U  J  1 - *

4 . 061£27

Mumias 7.242950 4.747994 6.045477

Lugari 4.502101 6.632909 5.593005

Hami si 2.213724 3.733323 3.526276

Butere 3.234013 2.344541 2.214230

Kabras 6 . 630316 6.150935 6.415651

Ik o1omani 7 . 426337 4 . 514636 5 . 970737

V i hi ga 7 . 927939 4 . 469565 6.193752

Western 5.747953 6.22

1 •> r.
i  j  o



Table 4.4.2(d) TFR by GomDert z Re 1 a ti ona1 Model
/

Divorced/Seoar a t ed ' •

P(i) F(*) Mean

Busi a 6.140021 O OfiC-VO*)
.  u U j x  J  J £ . 007127

Central Busia 5.537020 4.630612 5.134271

Haka ti 4.011500 2.047300 2.47074

Busia Township 4.343742 2.300766 3.621754

Northern Busia C 1 A C  A  *7 —1 . i 1 tutx 2.300766 4.133024

Bungoma 6.043733 5.320523 6.336631

Tonga ran c  q n o e o n 1 p 1  C A A Qt . U  i  u  - t  X  u
n a a n  a a ai . JL I < t U J

El gon 5.050527 5 341922 C OAtfOO _/ . u Jux J

Kimi1i1i 5.502776 5.262602 C A O A A A e
J  .  J U X  / U  J

Si ri si a 6.560250 c .< c r o o o
—< .  - t  VJ  U L J  X  X 6.012536

Kanduyi 6.636043 .< e a /< c a n
- t  .  U  1  . J  X  u 5.£05724

Kakamega 6.233701 5.003361 6.141021

Kakamega forest/ 
Lurambi

*5 OICI 1 O^ . u « ui i X 2.400311 _ /  -  X U  i Jux

Mumi as 5.066761 4.001313 4 . 524040

L u g a r i *7 A A C A O A j .  x x j  x u n n  a  a c r\ a  a—i . u_i j u  -a vJ 3 . 530162

Hamisi 5.711360 5.307311 5.304326

Butere 7.671013 5.270004 5.525056
Kabras 4.332663 4.600001 4 . 405377
I k o 1 cniani 4.707610 4.616370 4 . 661000
V i h i g a 5.461644 5.751250 5.606452
Western - p  a  a  1  r\ n  a

D  . x x  i .  u  zj 5.23



Tahla 4.4.2 TFR by Gomnartz Ralati anal Model

Residence tRural &• Urban

P(i)
Rura 1 
F(z) Mean P(i) F ( X )

Urban
Mean

Busi a 7.56 5.97 6.77 6.82 5.71 6.27

Central Busia 7 . SI 6.3S 7.09 5.61 7.24 6.43

Makati n a  aJ . X *v 5.57 6.41 -- -- --

Busia Township -- -- -- 6.84 5.61 6.23

Northern Busia 7.55 5.34 6.70 -- -- --

Bungoma 9.05 7.40 2.23 7.72 6.81 7.27

Tongaren 9. S3 7.90 O A Au • / i 6.10 6.26 6.12

El gon o  a a
u  .  *t u 7.32 7.90 -- -- --

Kimi1i1i 9.49 n e a/ .  j < 2.53 a "icj. < j 6.7 2 7.27

Si risia 7 . 48 5.4S 6.47 3.65 C 7 AJ • X  X
C O A 
u  .  u ̂

Kanduyi © © au • U X 7 . 10 7 . 96 •7 *7 7
/  • i  a.

C C J 
u  . u - *

n 7 0
i  .  1  u

nnk n l u c y  a O COu  . ^ C /I C 
u  .  u 7 . 50 C 0 7

□  .  J  X 5.13 C A A
-J .  i  X

Kak . f orast n  o  c* .  j u
e o n
U .  U 1

A 1 A O 7 <r ci . a. x  u x  u  w - - - - - -

Mumias O A O  u  .  u  u 6.57 7  O O - - - - - -

Lugari 9.12 6.20 7 . 66 - - - - - -

Hamisi q  o  4
u  .  u  -t 6.69 •7 0-7i m i i — — - -

Butare 7 . 32 c  o  o
—1 -  —»

C  CO 
u  . — - - - -

Kabras 9.26 7.02 8.14 — - - - -

I  iv O 1 u T T i S n i
a  a  o
/  • /  —» 5.93 c  © ©

U .  U-J - - - - - -

Vihiga S. SI 6.42 7.55 n on
/  .  U  1 6.20 7.04

Lurambi S . 5 9 7.15 7 S 7 •7 A 7
J . X X 5.64 6.42

Western O 4
L i . n O 6.61 7.54 <7 7 0

L> • . L J 6. SO n o ni . J  4
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FERT^I L_ITY E S T_I_M̂ A T J_G N BASED ON REPORTED IiXEETI^ME 

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
t 2

women. In this section, we examine Coals - Demamy s P, / Fj 

formula which will further 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 p o p u l a t i o n  in question, if the 

reported fertility 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 numberthan the



fertility. More precisely, the average number of CEB par

woman aged 45 - 40 equals the total f erti1i ty of this cohort

of women which in turn is about the same as the total

fertility of the popula ti on a t tha time of the census or

survey, provided fertility rates in the population have been 

approximately constant. If we .taka the assumptions stated 

above to be valid, then it's possible to estimate the age of 

specific fertility 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 uncritical 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 inability of some illiterate respondents to 

report large numbers accurately.

140



(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 w cm an 1 n 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 five or 

fifty, being typically under-stated, would usually provide 

an under-estimate of total fertility.

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 w o m a n  

duplicates closely the curve of cumulative age s pecific 

fertility rates, until an age is reached w h e r e  the 

proportion of CEB that are omitted by the respondents 
becomes significant.

1 •« 1 All



The other potential source of information about the age 

pattern of fertility is survay da t a  on b i r t h s  o c c u r r i n g

during some preceding period, t y p i c a l l y  a ye a r  b e f o r e  a
«

census or a demographic survey. The n u m b e r  of b i r t h s  

reported in response to such q u e s t i o n s  has n o t  p r o v e n  

accurate. Experience seems to indicate that the source of 

the inaccuracy is 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 identifying properly the length 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 l i k e l y  to d e p e n d  on g e n e r a l  

cultural conditions, the circumstances of the particular 

s u r v a y ,  i n c l u d i n g  the w o r d i n g  of t h e  q u e s t i o n s ,  t h e  

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 

p o p u l a t i o n  c o v e r e d  by q u e s t i o n s  on b i r t h s  d u r i n g  t h e  

preceding interval is the same as that covered by questions 

about CEB so that inconsistencies caused by differences in 

coverage or in forms of a g e - m i s r e p o r t i n g  ar e  a v o i d e d  — 

differences that may exist between a population included in 

a r ssistar 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 failed to include a question on 

cur ren t 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 in 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 fertility occurs in the later 

years of childbearing, and that the ratio of final

average parity to the average at 25 - 29 is unusually

1ow (Manual TV).



Suppose that the average number of CEB (average parity) 

to women 15 - 19 age group is. designated by to women 

aged 20 - 24 Pj( and so on, until P^, designates the average

parity of women aged 45 -■ 49. Further, suppose tbe average

parity of women reaching age 50 - assumed to be the uppa^

limit of childbearing , i s d'e signated TF (for total

fertility) •

We hypothesise, then that

TF/P,* ~i ~ P,/P^ .... . . . . ( 4.7.1 )— 31 2

The usefulness of this hypotheti cal r e 1 a t i ons hip /

shouId it prove valid, is that i t provi des a possible method

of estimating total fertility when older women u n d e r - r a p o r  *-\
the number of children they have borne, and younger womef1 

report parity accurately.

It can thus be deduced that

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

The formula provides an estimate of total fertility 

under the following conditions:

(i) Fertility at ages 15 - 29 has been constant in t he 

recent past.

(ii) The age pattern of fertility conforms to the typical 

age relationships found in populations practising? 

little birth control implying



(a) that tha age pattern of declining fecundity is 

typical f and

(b) that widowhood, divorce, and other forms ofi
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 is an 

indication of likely ommission of CEB by older women. If 

under these circumstances (P3}‘t/(P2) exceeds P 7 , the 

estimate gains in credibility and is to be preferred to the 

numbers supplied by the older women. Approximate equality

G *. r ; the average parity report D V  W O TTi 0 li G V 1

(P3)X/(P2) indicates that any of: the figures is an 

acceptable es t ima te of total fertility. But if (P3)*/(P2) 

is substantially less than , or if the average parity

reported by women over 50 is much greater than P7 , the 

wisest course is not to atte mp t an estimate u 1 u j r l en l 

fertility by manipulation of the data on CEB.

The results in tables 4.7 t o A  n give the total

fertility rate values for each variable under cons i dera ti on

(i) T h e  C o a l e - B e m e n y  p r o c e d u r e  g e n e r a t e s  a c c e p t a b l e  

ash 3. mates of total fertility. These rates, are, for

1 1 5  -



mast divisians lower than those obtained by C-T m e t h o d .  

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 (7).

i) The procedure does not reveal much in terms of types

errors that the data may suffer from. But it should be 

n o t e d  that t h e  tre n d  is t h a t  the r a t i o  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 x •=■ 

likely to be more plausible, implying that older woman 

over-report the number of CEB. C ases of w o m e n  

reporting grand-children as their own are not uncomm°“ 

(Anker, 1979). Another implied error would b a 

exaugaroLi on o i age by older wo m en, which j-n-i-lac.*-*3 

P(7). These observations, based on less sophisticated 

tests, seem to contradict the view that older wom^n 

under-report C EB. They are consistent with t h o ^ e 

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



Tab 1 a C? g  a 1 a D a m a n y * s TFD by Educationa n *» , -» - # . i. .

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 A CO t . J u 8 .93 8.05
El gon 4.75 7.83 ,6.34
Kimi1i1i 7.39 7.77 6.77
O 4 ~ -i « i ~u i i. r ̂ r a 7.16 *7 C C/ . J J 6.34
Kanduyi 7.09 n no/ • / 6 .50
KAKAMEGA DISTRICT 6 .23 7 .6.1 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 n no/ . U 1 5 .94
K 3 b r 3 3 7.15 8 .07 7 . 65
Ik o1oman i 6.91 7 . 98 6 .47
V i h i g a 6.87 7.57 6.73
WESTERN PROVINCE 6.89 6.91 6 .45



Tania 4.7.2: Coale - Demenv's TER by Residence

Division Rural Urban
BUSIA DISTRICT 6.39 6.65
Central Busia n  a ot . •» j 3.14

Hakati e. 4i —

Busia Township — 6.71
Northern Busia 6. £5 —

EUNGCMA DISTRICT 3.06 7 . 21
Tonga ran 9.02 7.62
E1 gon 7.35 —

K i mi 1i 1 i 3.23 7.26
Si ri s i a 7.73 6.00
K a n d u y i 7 O A 7 . 22
KAKAMEGA DISTRICT *7 AO i . no 6.56
Durambi O  ̂ A u . i •» 6 . £3
Mumias 7.25 —

Lugs tr i 3.72 —

Harr.i s i 7.93 —

Butere c* CO CO —

Kabras 3.19 —

Ikolomsni 6.71 —

V i h i g a 3.15 3.55
WESTERN PROVINCE 7.69 6 .35



able 4.7.2: Cu 3 1 £ Demenv's TER bv Marital Status

Division

BUSIA DISTRICT 

Central Busia 

Makati

Busia Township 

Northern B u s x a 

BUNGCMA DISTRICT 

Tongaren 

El gon 

Kiir.i 1 i 1 i 

Si risia 

Kanduyi

KAKAMEGA DISTRICT

D u r a tti b x

M u ttu a s

Lugari

Hamisi

Butera

Kabras

Iko1omani

V i h i g a

S i n q l e Ma r ri ed Widowed Divorced/ 
Seoarated

2 ! 77 O AC u . n J fi. 9£ 4.56

4.90 7.03 7.60 4.76

2.21 £.15 • C .1 4.24

4.77 £ . 24 £ . 22 4.37

A A A A . it /r  ̂cU . *TU C AO 4.03

J . JU a . 54 5 3 5 5.28
c a nj . nu 3 . lfi C  ** A 5.66
c c n-j • -j # 7 . 50 C *5 c o nZt • -j »

4. £9 a .51 c c cmj • mj mJ C  C AmJ . jS A.

4.57 7.51 C AO J • ̂  u a 7 3

£.04 7 . 2 £ 5.79 4.57

2.03 7 7 7 6.32 4.73

2.09 a a a 4.13 A A A _J . i

A o o . uu 7.02 c n aj . < *t 4.69

2.91 O (U o . U n 4.99 2 .99
A 1 .1 _» • _L ■* 7 . 23 3 7 3 5.19

A  A  £ i. . u u 7 . 40 2.02 4 .99

2 .29 7.82 4.53 4.15

2 .5 £ 7.04 5 92 4.74

2.70 7.42 5 .93 4 .42

4 .35 7.99 5.45 5 .45
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Cornua ri son o f Resnl ts Obtained by Coa I a-Trussal 1 ( C T )_
Goa 1 a-Demanv (' C - D1 and Gompertz Ralatl nr. a 1 ( GRM ) Model a

Tables 4.8.1 to 4.8.3 give the levels of fertility as

es t i ma ted, using the 1979 census at the divisi on a 1 level of

Western Province.

For Coa1e-Trussa11 modal, the total fertility-rates are 

based on

TFR = [P(l)/F(l) + P(2)/F(2) + ....  + P(7)/F(7)]/7.

and for the Cca 1 a-Demany, TFR as already seen is computed 

from TFR = PS^/P^, while for the Gompertz relational model

the total fartilit y 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, i.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 is 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-Trussel1 and Gomoertz modal.

Exceptions to this trend exist 

residence is considered. But this

when the differential 

could be maxnl v due to



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 Coale-Trussel 1 TFR values are the highestt
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, if 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 fertility of women in these age groups under 

consideration is both reliable and dependable, and that it 

can be used to forecast the lifetime fertility in the 

succeeding age groups. However, from all the ahove 

discussions, it can be logical to conclude thnu luc u.o<at«= 

Demeny1s procedure is lass affected by reporting errors, 

since it uses more reliable average parities. Furtherm ore,

the Coala-Demenv procedure has, in 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 fecundabi1ity was

typical, and that

(ii) widowhood, divorce and other forms of disolution of

sexual unions did not ha v e  a n  u n u s u a l age incidence

from age thirty to forty (UN Manual IV, 19S7.
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4-2.1 TER Va1ues bv Education!Table

Division No Education Primary Educati on Sacondary Ed. t

C-T C-D GRM C-T C-D GRM C-T C-D GRM

BUS IA q a  a S. 62 6.49 O C 4
U  .  wJ * * 6.76 7.16 6.66 6.15 5.63

Central Busia 3.53 7.26 6.36 3.33 7.09 7.43 7.26 6.62 6.50

Hakati 7 10/ .  - J  Li 6.11 6.40 8.00 6.56 6.94 6.61 6.12 5.44

Busia Township 7.01 6.57 6.32 7.57 6.68 6.71 7.28 5.66 5.65

Northern Busia 3.IS 6.25 6.84 9.30 6.64 6.97 4.32 6.12 6.27

nmtrtnii ailunuurin - 9.41 a aci . j. _j 3.17 9.94 7.83 3.99 7.87 7.08 A C C

Tonga ren 10.03 4.53 2.68 10.62 3.93 9.04 3.07 3.05 0.91

El gon 9.IS 4 AC
*» .  i _i A A 4< .  / ■* A A A< .  i  J A O A4 . U J 3.33 6.46 6.34 C A A u .  u u

Kimi1i1i 9.39 7.39 O  4  C 
u  .  • »  J 9.93 A  A  A

1 , 1 4 3.69 7 . 38 6.77 7.34

Sirisia 9.19 7.16 A  A CJ -  - »
A  A A 
J  .  - i  j 7 55 o a  n

U  .  X  a .
3.22 5 24 0  A  1

u  .  U  J .

Kanduyi 9.1C 7.09 7.96 9.53 7.73 8.00 S. 98 6.50 6.37

V A t / " H  I J ' T ' r *  H i v n i v n i ' j n  a o
J  .  u u c  o  oI I .  u u 7.59 9.28 A  C  1

4 .  U  L 3 . 16 7 . 34 C  A O
_J .  $ u 6.59

Lurambi 10.20 6.90 7.71 3.99 6.61 7 . 65 6.50 C  A AU  .  J  f 5.91

Mumi as 3.46 7.04 7.47 O C  A  u  .  u x 6.91 7.39 5.39 5.13 C A  4 
_l  .  U  -T

Lucan 9.33 7.35 3.41 10.38 8.69 3.64 7.31 5.60 c  a ou  .  u  u

Ramisi 3.39 6.34 7.90 9.27 7.98 8.12 7.10 5.89 6.78

Butere 8.75 6.37 6.60 9.98 7.07 7.06 7 . 34 5.94 6.32

Kabras 9.42 7.15 O  A  A
u  .  X  J 9.39 O  A  Au  .  U  i O  A  1  

u  .  _ *  -*■
8.56 7.65 A  0  C

1 .  U J

Ikolcmani 3.64 6.91 7.43 9.49 7.97 7.58 7.18 6.47 6.10

Vi hi ga 7.90 6.87 3.26 O O  A  
U  .  U  i 7.57 6.80 7.06 6.73 c  c  *u  - u  -»

WESTERN 3.91 6.89 7.56 9.37 6.91 7.83 7 . 41 6.45 C 0  A
J  .  u u



4.3.2 TBR Values hv Kari hal S ta tu s: A Cranpari son

, ,
•71 i i u  i n n / i  S' ir  i  a n m i  n o w a n n i  v r . r ; , . r-. ii  i  . i r w n l r» l.  P!I4

n «  M n14 i m i  u i i C - T c-n G R K C - T n . nW II
A D U
l i n n

r » _  m
l « 1 U  14 •

P O U
i m n C - T c-n C R H

B U S I A 4 . 2 9 3 . 7 7 2 . 6 0 7 . 9 6 3 . 4 5 7 . 2 4 3 . 0 5 6 . 9 6 6 . 1 5
C A A  
J . 4 4 4 . 5 6 5 . 0 1

C e n t r a l  B u s t  a e  A i• i  .  U  7 4 A A
7  . i u

0 1 c
.4 .  i  II 8 . 2 4 7 . 0 3 7 . 7 3 1 0 . 3 5 A C A

4 .  I4U
C 0 1
14 .  .4 4

C A O
.4 .  14 .4

4 A C
1  .  4 44

C 1 0
.4 .  1 .4

H a k a t i 2 . 8 6 2 . 2 1 2 . 7 3 7 . 4 7 6 . 1 5 7 . 0 2 7 . 4 1 5 . 4 2 5 . 3 3 5 . 0 1 4 . 2 4 3 . 4 8

B n s i a  T o w n s h i p 3 . 8 6 4 . 7 7 4 OC
7 C 0  4

Ii  .  . < 7 6 . 2 3 7 . 0 2 6 . 3 2 6 . 2 9 4 . 8 7 4  2 7 2 . 6 2

N o r t h e r n  B u s i a 2 . 3 9 2 . 4 4 2 . 1 2 3 . 0 1 6 . 4 5 6 . 3 1 7 . 6 8 C OO
J  •  J U 5 . 5 2 6 . 4 9 4 . 0 2 4 . 1 3

n r i u n A u  &
t u t i n n / n n 6 . 1 6 5 . 3 0 6 . 7 1 9 . 9 0 3 . 5 4 A 4 A

1 . 7 1 1
0  A A C 0  c c  n c 5 . 3 7 5 . 2 8 6 . 3 9

T c n g a r e n 6 . 1 9 5 . 4 0 6 . 2 0 7 . 6 0
O 1 C 
U  .  4. U 9 . 6 2

4 A 4 
7 .  J 7

C 0 4 
.4 .  - i t 7 . 0 6 6 . 6 2 5 . 6 6 7 . 2 8

R l c n n C A T
.4 .  4 4 C C A

.*..41
4 4 0
7 .  T U 9 . 0 7 7 . 6 0 3 . 6 7 6 . 8 1

C 0 0
.4 . . 4.4

C 4 A
. 4 . 1 4

C  4 A
1 4 . 1 4

C OA C A A

X i m i  1 i  1 i 4 . 9 0 4 . 6 9 2 . 6 6 9 . 0 6 3 . 5 1 9 . 2 5 7 . 5 7 5 . 5 5
A OO
4 .  -1 -4

c  i n C C A
J . U 4 5 . 2 3

S i  r i  s i  a 6 . 7 6 4 . 5 7 4 T O7  .  I l l o  a  a A C l O A C
i i  .  i .4 8 . 1 5 6 . 2 8 6 . 3 4 5 . 2 9 4 . 7 8

C A  1

K a n d u j i 5 . 9 3 6 . 0 4 4 . 2 9 7 . 1 5 7 . 2 6 8 . 0 9
C 0 0  
u  .  -4. J 5 . 7 9

C 0  0  
-4 .  U- 4

c  c  c
-4 .  - J - J 4 . 5 7 5 . 6 0

V  »  V  »  U  O A  1
ii  m i  A n  r a i n 4  Pi 1! 3 . 0 8 . 2 . 7 2 3 . 9 0 7 . 7 7 a  n i O 4 0 e  o  o C  A A14 .  ✓  / 5 . 7 2 4 . 7 3 6 . 1 4

T ------- L.1
i i u x  a u u i i i  C C1  .  J J 2 . 0 9 3 . 4 0 3 . 9 0 7 . 2 Q 8 . 1 6 4 . 7 9

4 1 o
1 . 1 U 4 . 0 6 5 . 0 3 2 . 7 9

O A  A
J . 4 J

H w m i  a s 0  XT C A OO
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14 .  .4.4 7 . 0 3 7 . 8 7 7 . 2 0 5 . 7 4 6 . 0 5
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4 C O

L u c a r i 4 . 8 1 3 . 9 1 3 . 3 1 8 . 6 2 3 . 0 4 9 . 1 7 4 . 9 8 4 . 9 9 5 . 5 9 2 . 3 5 2 . 9 9 3 . 5 2

m  nTTi'i 3 . 9 4 3 . 1 4 3 . 0 9 8 . 9 2 A OO O A C 4 A A
7  . 44 2 . 7 3 3 . 5 3 5 . 6 9 5 . 1 9 5 . 8 Q
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i w i i n  n a

\
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Table 4.2.2 TER Values bv Residence: A C a m c a r i s o n

Rural Urban

Di vi si an C-T C-D» Gamp er t z C-T C-D Gcmpert

BtJSI A 2.17 6.29 6.77 7 .12 6.65 6.27

Central Susia O A <\ U . 1 J n a r>4 . *> X 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 o noo . X -J 6.55 6.70 -- -- — —

BUNGOMA 9.52 2.06 O O OU ■ X X 2.24 7 . 21 7.27

Tangaren 10.15 9.02 O *7 "70.44 6.69 7.62 6.18

El gen 9.22 O O C 4 . ux 7 . 90 -- —

Ki m i 1i 1i 9.50 2.22 2.52 3.02 7.26 7.27

Si risia 2.14 7.72 £ . 47 7 . 62 6.00 6.39

Kanduy i 9.19 7 . 96 2.20 n on4 . X X 7.12

KAKAMEGA 9.12 n/ . rr «_> 7.50 7.91 6.56 5.72

1* i « «-> Vs 4 U U L d IlliJ X 9.22 O 1 O . X. -» *7 OH4.04 n c o4 .OX £ . £2 6.4 2

Mumi as 2.42 n o c/ . /. j 7.22 -- —

Lugar 1 10.69 O O OO . / X 7 . 66 -- -- — —

Hamisi o ooO . 44 O 7.92 7.77 __ -- **

Butere 2.72 6.22 6.52 -T -- —

Kabras 7.29 2.19 2.14 -- -- —

Ik a 1amani 2.71 6.71 6.22 -- —

Vihiga o n o(X . / X 2.15 7.55 2.02 2.55 7.04

WESTERN 9.04 7.69 7.54 7.32 6.35 7.27



CHATTER C

SUMMARY. CONCLUSIONS AND RECQMMF-NDAT I ON S

i .  1

(i)

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 Coa1e-Trusse11 model.

(ii) to show that the expectation of life at birth i n

Western Province is inf 1uen c ed by the 1 e v e 1 of

educati on , type of marital union and type c f

residence.

(iii) to estimate the fertility r a t e s  in Western

Province at divisional level using -.he a i e 

Trussel1 , uomoertz and Coal e -Qemen^ mudel

These models highlight the d i f f i - u ltia3 which 

demographers encounter when estimating fertility rates ar.n 

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 is 

said and done, however, it can be o b s e r v a d that the 

estimates so obtained are not far from each other.

1 E C
1 - J  . J



SUMMARY OF RESULTS

- 1 INFANT/CHILD MORTALITY

The s t u d y  has unearthed a let of f i n d i n g 3 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 1evels.

The major findings are:-

(i) Infant and child mortality rates vary W1 

geographic regions. That the mortality rates are
„ ̂ Jhighest in the divisions of Susia district, n *-* 

that apart from Sirisa and Kanduyi divisions the 

mortality rates are quite low in the divisions n  ̂

Bungama (less than 140 per 1000) and that Mumi«-- 

division in K a kamega 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 B usia

uKn!a i-an-t ,~r, from these
high

district implying that the whole region from

three divisions towards Busia district, is 3 

mortality region in the province.

(ii) 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 g e n e r a l l y



conform to the national experience of infant and 

child mortality being higher in the rural are^s 

where medical facilities are found to be m u c;; 

scarcer, as opposed to the urban areas. Further, 

it is clearly evident that the expectation of life 

at birth for the urban dual 1 ars^ comparative* : 

higher than that of the rural inhabitants.

(iii )

iv)

That the level 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 3 n 

life expect an cv with the r i si no in the level

education. Thus, the children of the mothers wi V-

at least secondary e d u c at i on live for the ’ >

peri o d fol 1 owed by t h o s e whose m o t h e r s

p r i SuS r v education and that the children o

women with no education live for the shortest 

duration of life (as low as 42.£ years in H a k a  t 

as compared to 48.9 years for primary education 

and 54.3 years for holders of at least secondary 

educati on. )

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 low infant and child m o r t a l i t y  

estimates while the widowed and divorced/separated 

have higher values. This could be exolainad 2

S '



saying that most of the single mothers re-dirsct 

all the love 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.
/

! FERTILITY RATES

Tn estimation of fertility rates by the differentials 

of education, marital status and residence, three models 

ware employed: Coale-Trussal1, Gompertz and Coale-Demeny

modals. From the findings, it is generally observed that 

the Gompertz relational modal gives lower values than the 

coale-Trussal 1 model. The Co a 1 a -Trusse1 1 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 

Coa1e-Demeny1s 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 is 

relevant .to Kenya's communities.

The use of this technique required that:-

(i) the age pattern of declining fecundity was t y p i cal and

that

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 IV, 1067).

t .• ̂ \ 1 1 /

exhibit no deliberate control of births (Henry, 1061) then 

Kenya's fertility pattern could reasonably be considered 

close to a typical "natural" pattern.

The C o a le-Demenv's P ( 3 ) ‘L/P(2) was found to be 

acceptable as an estimate of total fertility since for 

nearly all the divisions under consideration, it is 

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.ant i a 1 i ty .

15 0



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

reveal the type of errors that the data may suffer orT' 

Sut one interesting trend is that the ratio P (  ̂) / * ( -1 •' ■*-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 is more plausible, 

implying that older women over-report the number children

ever born.

2.1 DISCUSSION:

(a ) SY EDUCATION

Looking at the tables in chapters 3 and 4, 1 ̂ C a n

e d u c a t i o n  have highernoted that women with primary 

fertility than those with no education. This may

uiic= primary education makes

be because

to beit possible for a woman
e a n d  all othermore conscious of the importance of hygien 

basic health requirements, w h i c h  help prevent pieunam. v

(foetal) wastage. Further, the women with prim

may not be following strictly the cultural n o t m s

both the cultural

xr y education 

of say

birth spacing. They would like to follow 
and modern modes of life. The women with at least secondary- 

education have the lpwest level of f e r t i l i t y -  Hence 

seconds ry educati on is possibly a pre-requisite 

to change her attitude.

for a woman



The argument, here is 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 use 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

a n y sssoci ~ U i  — a u j. uii between human behaviour alid urban-rura1

r es i d an ce: the necessary arbitrariness in 1- V ~U1C definition of

urban and rural, and the possibility that “ 3 0 far as human

bahaviour is concerned, the meaning of these residential

cat eg o r i es W X 1 1 change without there being sny change in the

way they are defined. At the very least, such limitation 

would seem to counsel caution in reaching conclusions 

concerning observed differences in urban-rural patterns of 

behavi our.

The fundamental behaviour of distinguishing urban from 

non-urban relate s i multaneously 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 morta1i ty 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
I

for the most part notably 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 fertility 

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 u r ed. 

The point at issue here is 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 imoortant are:



caring for(i) Tha relatively greater difficulty of 

children in an urban setting where daily access to 

the out-doors is 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.

(ii) The relatively greater costs - whether in terms of 

money, psychic energy or time - of re a, ring 

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, 

3 e 1 f - f u 1 f i 1 men t and the case and training of 

chi 1dr en .

(iii) 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 ab s e n c e  of parental 

participation in work - connected retirement 

schemes.

1 C  *}



(iv) The relatively greater psychic returns from child 

bearing that rural dwellers (particularly women) 

may anticipate because of their greater 

residential isolation.

(v) The relatively greater availability in urban areas

of alternatives on which to expend one's money, 

time, physical and psychic energy: alternative

g o o d s  and s e r v i c e s ,  and a l s o  a l t e r n a t i v e  

activities of a sort likely to con flict with the 

demands of children and child rearing.

(vi) 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.

(vii) 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 o f these in determining

urban-rural fertility differences is unlikely to have 

remained the same over successive cohorts. The urban-ruralI
difference in 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 i  that the rural women havs higher fertility than 

the urban women. The lower urban fertility may be explained 

in terms of the constraints i m p o s e d  by urban lita, which 

places greater strains on parents in their efforts to 

provide food, 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 al 1 that it 

implies for changes in custom and improved health. This 
argument stresses only those a s p e c t s  of cultural drift 

resulting from urbanisation that are likely to promote 

fertility but excludes other counter^vai 1 ing influences that
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may operate to inhibit high fertility in he urban centres

(e.g. greater availability and use of contracapti ves, 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 fertility is 

significant because of the old age security and the love the 

parents gain from their children. The general pattern is 
j-i— ». iv. i ; i., ---j .. j m  followed bv the
uiiou uiifi i.cSi.uxil.k.j' u l uuc Uia i t i  cii u l unco l *• *“* -

widowed (most of these are remarried on the death of their 

husbands - a common feature in the province), than followed 

by the divorced/separated and finally the single-

RE COMM ENDAT10NS
I

.1 POLICY RECOMMENDATIONS

(i) 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 in which the government 

ditributas its resources, it 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



c o u n t r v in g e n e r a l  . In t h i s  c o n n e c t i o n ,

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 factors, among them the effect of birth 

orders, sex ratio, recent fluctuation in mor ta1i ty 

schedules and age of mother. If 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 factors 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.

H v g i fins i r* fi v s r v h o m s s h. c? a u* ; p r o v i s i o n  o i_ c 4 c 3 r 

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 is to be realised. 

Vaccinations of infants against the killer 

diseases are not only to be said to be necessary 

but must be strongly enforced in order to reduce 

infant deaths.



(iv) As a msasurs for the reduction of fertility, it is 

highly recommended that there should be universal 

and compulsory secondary education for girl3.

(v) To reduce non-marital fertility* sex education

should be introduced in all schools and moral 

education given support by • Girls falling

pregnant either in sc hool or before marriage 

should be sued by the state and fined heavily.

(vi) 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 wi11 have high fertility and y e t thi s hi gh

fertility will definitely drain the n a t io n a 1

resources.

FURTHER RESEARCH RECOMMENDATION

I recommend further research in the following areas:

(i) rations on theThe effect of in-mig 
infant/child mortality and fertility in settlement

schemes.

(ii) The effect of cash crops to i r» f ant/ chi 1 d mortal i Ly

and fertility at divisional 1 evel .

The effect of bride price on(iii ) fertility in Kenya.
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