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abstract

The government’s efforts in the provision of family planning services have been successful in lowering
the countries fertility rate, however adolescents have generally been sidelined as a special category
group. This study has examined the determinants of contraceptive demand using data from KDHS
(2003) by employing binary and multinomial logit models. Individual and provider characteristics
display the expected signs with age, gender, educational attainment, socioeconomic status and frequency
of listening to the radio positively influencing the use of contraceptives while marital status and distance
having a negative influence. Choice of public facilities as sources of contraceptives is influenced by
individual’s gender, marital status, fertility and access to information while private is only influenced by
gender. The education level of individuals has a negative influence on the choice of pharmacy as a
source but females use the facility more than males. The variables used could however not explain why

individuals use traditional methods (self-care) of family planning.
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CHAPTER 1: INTRODUCTION

1.1 Background

Kenya has adopted the World Health Organization (WHO) definition of reproductive health as “a state
of complete physical, mental, emotional and social well-being and not merely the absence of disease or
infirmity, in all maters relating to reproductive health system, its functions and processes” (Ministry of
Health, 2003). Its components include; family planning (contraception) needs, safe motherhood and
child survival, management of STDs/HIV/AIDS, promotion of adolescent and youth health,
management of infertility, gender issues and reproductive rights and other reproductive health issues

which include chronic illnesses and concerns of the reproductive health system1(MOH, 2003).

The national reproductive health strategy, developed in 1996 for the period 1997 to 2010 has the goal of
enhancing service provision in reproductive health to achieve an optimum level of reproductive health
for all. The country has experienced favorable reduction in the total fertility rate (TFR) from 7.1 children
per woman in mid 1970s to recent estimated level of 3.5 children per woman (KDHS, 2003). However,
fertility levels among adolescents have remained high with the age specific fertility rate (ASFR) for 15
to 19 year olds being 110/1000 in 1993 and 111/1000 in 1998. For the 20 to 24 age group it was
257/1000 and 248/1000 in 1993 and 1998 respectively (Republic of Kenya, 2003). In spite of high
fertility and early sexual debut, contraceptive use among adolescents has remained very low with an
average of 24% of all sexually active adolescents using contraception (NCPD, 1998). Ahawo (1981)
observes that early marriage leads to*arly child bearing and a longer time spent in childbearing ages and
hence contributing a greatly to the r?éz in the fertility rate of this age group and the country in general.

This has been attributed to poverty especially in rural areas and low level of education among

This paper considers the family planning aspect of reproductive health among Kenyan adolescents both male and female.



adolescents which is primarily caused by early school drop out rates especially among girls (NCPD,

1998).

In analyzing demand for health care in general, the major conceptual analysis is that the fundamental
demand by the consumer is for health and not healthcare per se. Consumers demand health as a
consumption commodity in that the health condition increases the utility derived from the consumption
of other goods or as an investment commodity that has benefits in health status. The demand for health
care is thus a derived demand based upon the consumer’s desire for health which is desirable for the
enjoyment of all production and consumption activities (McGuire et al., 1988). The study of health care
as a commodity is however complicated by the fact that medical care is consumed conditional to being
sick. In addition, the physician agency relationship undermines consumer’s sovereignty since consumers
can only decide either to receive or not to receive medical services, considering that the number of
doctor visits is determined by physicians. This study focuses on the demand side and consistent with
similar studies (Beltran, 1999; Feyisetan and Ainsworth, 1994), we define demand for family planning
services as the probability of seeking family planning services. Adolescent reproductive health issues
have received considerable attention in the recent past as a special category group whose needs should

be addressed if the country is to further reduce the fertility rate and improve the welfare of adolescents .

There is no universally accepted definition of adolescence. The World Health Organization gives the age limit as 10 to 20 years and youth
as persons aged 10 to 24 years. The United Nations considers adolescence as persons aged 15 to 24 years. For the purposes of this paper
adolescents (or youths) refer to persons aged 15 to 24 years a definition which has also been adopted in the ARHDP. This study focuses on
this age group since KDHS (2003) data used in this study collects data from individuals who are above the age of 15.



1.2 Kenya Adolescent Reproductive Health and Development Policy (ARHDP)

Although past national reproductive health strategies acknowledged adolescent reproductive health
issues, they did not suggest clear-cut strategies and targets on improving their reproductive health
situation in Kenya. As a response to concerns raised in various international conventions and
conferences including; the Millennium Development Goals, National Population for Sustainable
Development (NPPSD), the National Reproductive Health Strategy 1997-2010 and the Children's Act of
2001, the International Conference on Population and Development (ICPD) and the Universal
Declaration of Human Rights, the first adolescent reproductive health and development policy was
launched in 2003. It aimed to incorporate adolescent reproductive health issues in all planning activities

ofthe health sector and development planning in general.

The goal of the policy was to contribute to the improvement of the quality of life and well-being of
Kenya’s adolescents and youth. One of the priority concerns identified in the policy was adolescent
sexual and reproductive health and rights. To achieve this, there was the recognition of the need to have
health information and services being available, accessible, affordable and acceptable through the
incorporation of adolescent sexual and reproductive health education into the curricula of all education
and training institutions. One of the key indicators to guide the policy up to the year 2015 has been the
contraceptive use rate. The policy aims to double the contraceptive use rate among 15-19 years from 4
per cent in 1998 to 8 per cent by the year 2015, and among 20-24 years from 19.9 percent to 40 per cent
during the same period (ROK,2003)?V

4o

Identified areas of concern to access’of reproductive health services by adolescents are;



» The provision of health information and services at all levels by strengthening the capacities of
institutions and service providers to provide appropriate information, counseling and services to
all adolescents.

» Education and sensitization of parents and communities on the sexual and reproductive rights
and health of adolescents and the need for the incorporation of adolescent sexual and

reproductive health education in the curriculum of all education and training institutions.

1.3 Adolescent Reproductive Health Situation in Kenya

Estimates from KDHS (2003) indicate that 34.3 per cent of the Kenyan population consists of young
people aged 15-24 years and nearly 76 per cent have sexual intercourse before 20 years of age.
Similarly, from a nationally representative sample of 8298 individuals composed of 5301 females (15-49
years) and 2997 males (15-49 years), the majority (82.7%) of individuals had their first sexual

experience before attaining the age of 20 years as shown in the graph below.

Figure [:Populations age at first sex (N=8298)



The KDHS (2003) survey also shows that contraceptive knowledge is almost universal in Kenya with 96
per cent of all women age 15-49 and 98 per cent of all men age 15-54 knowing at least one method of
family planning. The use of family planning services is however low with the lowest rate of use being
among adolescents at 23 per cent among sexually active adolescents. This low prevalence of
contraceptive use among adolescents has been attributed to the lack of access to information and
services, infrequent and unplanned sex and social-economic factors (NCPD, 1998). The problem of
unmet need for family planning3among adolescents compared to rest of the population is seen from the

table below.

Table 1: Unmet need for family planning among married female adolescents compared to other
categories of the population 4Total number of women aged 15 to 49 in the sample is 8195)

Unmet need for family Met need for family Total denaand (unmet need
planning planning(currently using) +met need) for family
planning

Background a)For b)For c)Tot d)For e)For f)Tot For For Total % of Number
Characteristics Spacing Limitin Spacing Limiting al Spacing Limiting Demand of

g al (a+d) (b+e) (c+f) Satisfied Women
Age 15-19 26.6 1.2 27.8 12.7 3.7 16.4 40.6 5.6 46.1 39.7 333
Age 20-24 27.6 4.8 324 19.8 8.0 27.8 50.2 13.2 63.4 48.9 965
Unmarried 1.9 0.8 2.7 6.2 5.7 11.9 8.6 6.7 15.3 82.5 3276
women
Total All 9.4 6.4 15.8 111 17.3 28.4 21.6 24.1 45.6 65.4 8195
Women (15-49
years)

Source: KDHS (2003)

High unmet need for spacing in the age groups 15 to 19 and 20 to 24 can be explained by the preference
of fertility postponement while low,unmet need for limiting is an indicator of preferred future fertility

A4

Unmet need for family planning describes women who are currently married who do not want any more children or wish to postpone
childbearing but are not using any contraception for any reason including access barriers including cost, method related barriers(such as
side effects), social and religious beliefs (KDHS, 2003).

The statistics presented in the table focus on females which has been the primary focus in all past demographic and health surveys. This
bias is founded on the understanding that fertility issues focus on females since child bearing and the need for family planning (i.e. for
limiting and spacing) can be effectively linked which may not be the case for males. The values presented in the table have been aggregated
and the totals may therefore not add up.



intentions. High unmet need for family planning is indicative of the problem facing many adolescents
relative to the rest of the population. Various studies have documented that low levels of contraception
nonuse is associated with demographic and socioeconomic factors such as age, educational attainment,

income levels, religious beliefs and cultural practices (Oliver, 1995; Beegle, 1995)

High levels of unmet need for family planning has a significant bearing on unwanted fertility among the
most affected categories of the population of individuals (20 to 24 years) who have the highest fertility
rate of 243/1000 (KDHS, 2003). The high total demand for contraceptives (63.4%) in the 20 to 24 age
group can be explained by the fact that the majority of the population starts sexual relations at this age
(Figure 1) which explains the high fertility rate. Demand for family planning services is strongly
associated with demographic and socioeconomic indicators and variations on the level of use exist
across different ages, marital status, education levels and rural-urban setups. KDHS (2003) results
observed unmet need for family planning to be higher among less educated individuals, the poorest and
in rural areas due to access barriers, lack of information and misguided beliefs on the use of

contraceptives.

1.4 Statement of the Problem

Availability and access to family planning services is an important aspect of life which ensures that
people are not only able to exercise their reproductive rights but also participate in economic life and

enjoy better health. The use of preventive health care services like family planning is done with the

),

expectation that the cost of seeking services will be significantly lower than the costs that may arise due

to non-use (Heller, 1982; Beltran, 1999; Thomas and Maluccio, 1995; Scribner, 1995; Oliver, 1995).

The government through the Ministry of Health has made family planning services available in all



government facilities at subsidized cost making contraceptives easily affordable to all who can access
them. Organizations such as Population Services International (PSI) have also been involved in the
distribution of these services to chemists, shops and community based distributors thus reducing the
actual and distance costs involved in accessing them. Information on sources used to access
contraceptives is therefore important for planning by implementers of various programs on provision of

the services especially for a targeted segment of the population.

Adolescent fertility in Kenya is both a social and policy concern since the country has continued to
record increasing adolescent childbearing compared to the rest of the population. With low contraceptive
use among this age group the consequences has been unwanted pregnancies, high school dropout rates
and a high rate of abortion which leads to high mortality and morbidity. The Ministry of Health (MOH,
2003) has recommended the provision of reproductive health services to all people irrespective of age,
gender or other socioeconomic factors. However, as is evident in other countries the availability of
family planning services does not guarantee that they will be used or that there will be a decline in
fertility (Oliver, 1995). It is against this understanding that this study seeks to determine individual and

provider attributes that hinder the use of family planning services among adolescents in Kenya.

1.5 Objectives of the Study

The broad objective of the study is to identify and analyze factors that influence an individual to seek
family planning services. Specifically the study aims to;
» Determine and analyze the faEtors that influence the demand for family planning services among
adolescents in Kenya

* Analyze the influence of these factors on the types of sources/facilities used to access the

services



» Draw policy recommendations based on the study’s findings.

1.6 Significance of the Study

Kenya has a predominantly young population whose health and education is and will always be an
important factor in determining the future economic and social development of the country. Unlike other
parts of the world, Kenya and sub-Saharan Africa in general have continued to experience high adult
and adolescent child bearing. Recent statistics (UNFPA, 2003) show that while Africa has continued to
record high fertility rates of 4.2 children per woman on average, the developed nations of the OECD
countries have been experiencing very low fertility at less than 2 children per woman. The greatest
concern contributing to very high fertility rate in Africa is adolescent fertility. Early childbearing and
sexual activity also poses serious health risks such as increased maternal mortality and morbidity, infant
mortality and morbidity, and complications arising due to teenage abortion5. Understanding the factors
that influence adolescent decision making on seeking family planning services will ensure that
interventions affecting overall health, fertility and population momentum for the country address the

problems being faced.

The government and the civil society have made efforts towards the provision of family planning
services through education and providing services at subsidized costs to the population. However, the
strength and effectiveness of provision programs are best evaluated through proxy indicators of whether

a large proportion of the target population has ever used modern contraceptives. The current situation is
»

that most services designed for adolescents are relatively new and focus mostly on education and
N

awareness rather than provision of family planning services. With a relatively recent policy on

5Scribner (1995) observes that legal and illegal abortion is a common method of fertility control in developing countries and that
widespread incidence of abortions indicates a lack of information/knowledge on responsible sexual behavior and a high unmet need for
family planning to prevent pregnancy.



adolescent reproductive health, this study will add to the limited literature on adolescent access to family

planning services and thus contribute towards the implementation and realization of the ARHDP.



CHAPTER 2: LITERATURE REVIEW

2.1 Theoretical Literature

Grossman (1972) presents an argument for health capital as being different from other forms of human
capital, in that the stock of health of an individual determines the total amount of time he can spend
producing money earnings and commodities. His central proposition is that a person determines his
optimal stock of health at any age by equating the marginal efficiency of this capital to its user cost in
terms of the price of gross investment. Using a stock approach in his analysis, he proposes that if the rate
of depreciation in health increases with age, then the quantity of health capital demanded decreases over
the life cycle and that the demand for health and medical care should be positively correlated with the
wage rate. In his model the variables enter the analysis through their impact on either the cost of health

capital or its marginal efficiency.

Other analyses of individual demand for health care (Deb and Trivedi, 2002; Mushi, 2001) view an
individual to be maximizing an intertemporal utility function with a time constraint. When health care is
perceived as an investment it is modeled as a derived demand from the demand for good health since it
is consumed to produce good health, if it is perceived as consumption good then the health condition
increases the utility derived from the consumption of other goods. This means that good health and
health care are interrelated in the consumption approach in the analysis of demand for health care
(Kamgnia, 2004). Modeling demand for health care can take various specifications; some forms
distinguish between users and nonusers (two-part model) of health care and those that distinguish

4
between infrequent and frequent users"Deb and Trivedi, 2002).

10



A static framework of health care demand models demand as a simple random utility model between use
and nonuse of services. An essential feature of the model is the trade off between health and non-health
consumption which arises if the health status due to use of a service is higher than that from nonuse
(Bolduc et al., 1996). The demand for a health care service is influenced by the price of that service,
prices of alternative services, household income and tastes (Mwabu et al., 2001). It is also related to the
organization of the heath care delivery system and is affected by the availability, quality, costs,
continuity and comprehensiveness of services; social structure and health beliefs (Anderson, 1968;
Fieldler, 1981). The costs to accessing health care can broadly be categorized as monetary and
nonmonetary costs including the actual price of a service (consultation fees or cost of medication),
distance in kilometers/travel time or costs of traveling to a health facility. Availability, quality,
continuity and comprehensiveness of a health care service is analyzed by virtue of cost barriers, the

availability and quality of drugs and health care personnel and the frequency or past use of services.

While some studies (Deb and Trivedi, 2002; Boulduc et al., 1996; Mwabu et al., 2001) measure counts
of utilization with reported illness as the initial stage demand for health care, the demand for family
planning services as a preventive form of health care is modeled as demand derived from the demand for
children. In the economic model of household production applied to various contraception and fertility
studies (Beegle, 1995; Oliver, 1995) households/individuals choose to allocate resources in order to
maximize utility. Beegle (1995) describes and uses an economic model of contraception use6 where the
demand for children is a function ofl_{he economic contribution of children to the household, the cost of
raising children including the value 5f the woman’s time (measured by lost opportunities in educational
attainment and employment), 'and household income . The demand for contraception is therefore a

An underlying notion to this model is that a woman chooses an amount of family planning to limit her fertility to the number of children
Ihey desire, the demand for contraception is therefore derived from the demand for children (Beegle, 1995).

n



primary function of the desire to control fertility below the “natural” number of births. Contraception is
in this sense an input into the production of the optimal number of children, child quality and child
health7. The decision to use contraceptives will therefore depend on the perceived costs relative to the
benefits of having children which are reflected in the level of fertility and related to the pursuit of

education (the educational attainment) by the individual and their socioeconomic status.

Low education levels and high poverty maintain high desired family size and consequently hinder a
greater demand for contraception (Beegle, 1995). This scenario is characteristic of many developing
countries where high fertility has been motivated by the contribution of children’s labour to production
and as a form of social security in old age which this is especially so for women due to lack of property
rights. Similar analyses outlined by Oliver (1995) argue that as individual’s income increase investments
in children increase and the demand for children therefore decreases. This argument would therefore

partly explain why higher income individuals/households have fewer children.

The logit model has been widely used to analyze the determinants of contraceptive use since the variable
takes a discrete form between use and nonuse (Beegle, 1995; Beltran, 1999; Feyisetan and Ainsworth,
1994; Negussie and Obare, 2003). With regard to provider choice the multinomial logit approach is
widely used since it focuses on the most important decision (to seek care or not) and the facility/sources
used to receive that care. The main disadvantage of the multinomial logit in estimation is that it imposes

the property of independence of irrtle'!evant alternatives8. The property is a consequence of the implied

*

1Contraception is not only used to limit the number of births but also to space them which is evidenced to produce better
health outcomes for children (Beelgle, 1995).

The independence of irrelevant alternatives assumption (11A) states that the odd of facility type i being chosen over facility
kare independent of the availability of alternatives other than i and k (The IlA follows from an initial assumption that
esturbances are independent and homoscedastic). The assumption is however unrealistic as it imposes restriction on consumer
behavior while in reality individuals compare alternatives available to them.

12



assumption of no correlation between the error terms between the different alternatives. The multinomial
logit is therefore limited in its ability to show which providers are substitutes. The model however gives
similar results to the probit model and is relatively easy to estimate and for this reason, it is widely used

in demand modeling (Bolduc et al., 1996).

2.2 Empirical Literature

From the theoretical literature reviewed, different studies on demand for contraceptives have focused on
either the general framework of analyzing demand for health care or the economic model of
contraceptive use. Basing their analysis of contraceptive use on specific countries in Africa Beegle
(1995), Feyisetan and Ainsworth (1994), Oliver (1995) and Thomas and Maluccio (1995) focus on the
effect of different determinants of access to contraceptives. The education level of an individual is often
mentioned as key determinant to use of health services. Studies show education to have a positive and
significant impact on use of contraceptives (Beltran, 1999; Feyisetan and Ainsworth, 1994; Beegle,
1995; Oliver, 1995; Lindelow, 2004). Their main argument is that education increases the opportunity
cost of women’s time through high paying jobs making childbearing costly which reduces the demand
for children and consequently increasing use of contraceptives. The effect of education as a determinant
to contraceptive use showed varied effects and was significant at the top of the educational distribution
(education levels higher than primary school). Studies by Nichols et al. (1987), Beegle (1995), and Ali
(1999) attribute an increase in contraceptive use to higher educational attainment due to diffused
information regarding birth control, which resulted to users that are more effective and changing

o
attitudes towards contraception. *

i
Studies have used different variables to proxy income as a factor influencing the use of contraceptives

and demand for health care in general. Thomas and Maluccio (1995) use the ownership of household

13



assets such as electronics, motor vehicles or livestock and observe that individuals in households where
these assets are present have higher levels of education and contraceptive use. Beegle (1995) and Oliver
(1995) argue that the effect of income on demand for family planning is uncertain. That if having
children is a normal good, then an increase in income would increase the demand for children and
decrease the demand for family planning. However, the costs of having children increases as wages rise
and hence explaining why women in households with greater wealth (was measured by the type of
flooring used in the dwelling) had a higher chance of using contraceptives. A similar result indicated a
positive correlation between the fact that an individual works and contraceptive use and showed that
women had more independence and power in decision making to control fertility (Beltran, 1999;
Nichols et al., 1987). By inference it can be observed that a positive correlation between income and
educational attainment explains higher use among educated individuals. Involvement in economic
activities among adolescents who were not attending school also explained why they recorded higher

contraceptive use than those in school (Nichols et al., 1987; Njue et al., 2005).

Feyisetan and Ainsworth (1994), Beltran (1999), Thomas and Maluccio (1995) and Beegle (1995) in
their studies show that contraceptive use across the life cycle increases with age but at a decreasing rate.
They argue that as women advance in age, the longer the potential exposure to pregnancy and their
fertility will approach desired family size. The age of women thus shows a quadratic relationship with
contraceptive use. Beltran (1999) related this result with family size (number of children) and observed
that individuals with larger families IE‘end to use contraception more than those with small families. The
relationship between family size and contraceptive use also took a quadratic form with women having

more than four children using'contraceptives less than those with fewer children. Among adolescents,

14



Negussie and Obare (2003) observed that contraceptive use decreased with increase in age resulting to a

high fertility rate.

While there are a few studies (Nichols et al., 1987; Ali, 1999) which have focused on both females and
males as users of contraceptives, Beltran (1999) has focused on the role of the woman’s partner in
influencing the use of contraception by the woman. The study observed that the probability of using
contraception increased if a woman was married. This was attributed to possible influence of increased
income potential and decision making through their partner. This result is supported by reports from the
KDHS 2003, whereby 75% of all males interviewed believe that contraception decisions should involve
males/partners and are not the sole decision of females. Negussie and Obare (2003) however found that
adolescent marital status had a negative correlation with the use of health services (meaning that married
adolescents were less likely to use contraception than their single counterparts) and individually, females
tend to use contraception more than males. While studies have found differing effects of marital status
on the use of health services a possible explanation for a negative correlation is possible future fertility

preferences among married individuals than the single.

Another factor influencing the use of health care services and contraception in particular is the place of
residence. Beegle (1995), Beltran (1999) and Thomas and Maluccio (1995) in their studies come up with
the conclusion that urban dwellers have a higher probability of using modem contraceptives than rural
dwellers. Consequently, higher ferti%)ity rates are experienced in rural areas. In Njue et al. (2005) and
Negissie and Obare (2003) the problepi of adolescent child bearing was highly manifested in rural areas
ardin low socioeconomic settlements. The disparity in contraceptive use is attributed to higher incomes,

greater coverage, access and quality of services found in urban areas but lacking in rural areas. This

15



difference also serves as an indicator of social inequality in access to health care services between the
poor and rich and rural and urban households (Leyva-Flores et al., 2001; de Bartlome and Vosti, 1995).
By controlling for income and schooling differentials between rural and urban setups Beegle (1995) and
Thomas and Maluccio (1995) observed minimal differences on the probability of using contraceptives

between urban and rural dwellers.

Different studies have also focused on quality of health services and barriers to access relating to the
provision of health services by using measures such as the number and training of medical personnel,
availability of drugs, waiting time, travel time or distance to a health facility. Feyisetan and Ainsworth
(1994), Lindelow (2004), de Bartlome and Vosti (1994) and Beegle (1995) focus on the effect of
distance as a barrier to accessing health services. Their studies observe a negative and significant effect
of distance on demand for health care as it places prohibitive costs in terms of travel time and monetary
costs. Related to distance and access/availability of services, Beltran (1999) focuses on the role of the
number of health facilities on access to contraceptives. The study associated higher use of contraceptives
to availability of many health facilities in a region. With regard to quality of services provided, the
number of medical personnel and the doctor population ratio have been used. Oliver (1995) establishes a
positive relationship between the ratio and the use of contraceptives. However other studies (Beltran,
1999; Beegle, 1995; Lindelow, 2004) find a positive though insignificant effect. While medical
personnel play a vital role and especially on provision of advice to patients this result with regard to
contraceptive use may indicate that individuals do not necessarily consult with qualified medical persons

to obtain contraceptives.
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2.3 Overview of the Literature

Xhe analysis of different studies that have focused on contraceptive use show that different individual
characteristic may have similar and different effects on the use of contraception. Several studies
reviewed reveal that educational attainment, income, area of residence (urban or rural) and age have
positive and significant effect on the use of contraception. Two studies (Nichols et al., 1987; Ali, 1999;
that have focused on both males and females observe the same findings where females seek services
more than males. However, this is not the case with other variables such as an individual’s marital
status. While Negussie and Obare (2003) observe that married individuals use contraceptives less than
the single, other studies (Nichols et ah, 1987; Ali, 1989) observe the contrary. Studies by Nichols et al
(1987), Ali (1999) and Njue et ah (2005) have focused on adolescents as a special category age group
and none has studied the sources used to access these services. While studies do not agree on the results
and significance of the variables they use, the variation can possibly be attributed to different measures
adopted for the same factors (such as socioeconomic status as a measure of income or the use ol
monetary income of individuals), the nature of the study area or region, methodologies used and the

health issue being addressed.
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CHAPTER 3: METHODOLOGY

3.1 Introduction

This study uses the two-part model in analyzing demand for contraception. The two-part model is a
binary outcome model that describes the distinction between users and non users of health care while the
second part describes the distribution of use conditional on some use (Deb and Trivedi, 2002). The
model is appropriate for this study as the decision to use contraception takes a binary outcome and the
two parts can easily be estimated separately. The decision to use contraception can follow the economic
model of household production of health where individuals choose to allocate resources in a way that
maximizes their utility. The decision to use contraceptives will however depend on individual perceived
costs relative to the benefits and takes the form of a discrete dependent variable where the individual
chooses between use and non-use of contraceptives. Following Ellis and Mwabu (1991), we can define
an individual’s utility maximization function as

U =U(H,C), where individual allocates resources between health care, H, and other commaodities C.
Individuals use health care to improve on their health status through determinants of H and C which can
be given as;

H=h (A, Z, H°); where A are the individual characteristics influencing use, Z are the provider
characteristics and H° is the initial health status before use

C=I-Pk-Pcwhere I is the income measure of individual, Pkis the costs of using a facility k and Pc

are the costs of other commodities

As is evidenced from the literature ieveral individual, community and provider characteristics have an
influence on the use of health services and a reduced form demand equation from maximizing the utility
function described above subjecf:t to the constraints can be given as;

D=D (Pfp, P, R, Q.//,£);



where Pfp is the cost of family planning services, P is the price of other commodities, R are the
individual characteristics and Q are provider characteristics. Unobservable individual characteristics and

the random component are represented by fl. ande .

This basic demand formulation will be used in the paper to study the use of contraceptives and the
facilities used to access them. Individual’s decision making process to use or not to use contraceptives

takes the form below.

Figure 2: Individuals decision making tree on contraceptive use

Multinomial
logit model

The decision to seek family planning services from a given facility is modeled depending upon the

characteristics of the individual and provider factors relating to access ofthese services.

3.2 Model Specification
3.3.1 Logit Specification
\ #

The probability that an individual ?<uses contraception or not depends on the utility derived from doing

so V.. - +el (equation' 1) is positive, in this casej represents two altematives-currently using

19



contraception or not using and X jj are the explanatory variables explained through parameters (5. We
can define the endogenous variable current use, Yj as;

Yj=I ifthe individual is currently using some method given that UU>0

Yj=0 if not currently using some method given that UtJl<0
From equation 1 assuming that there is a critical value fu for a combination of explanatory variables,
then Yj=I if u<£ and Yj=0 otherwise. The error term can therefore be approximated to be a linear
function of its arguments e =-fi.X and by assuming that the cumulative distribution of £0 in equation
lis logistical, the probability that an individual is using a family planning method can then be given as
P, = Prob{Xt) = Prob(u >-pXtj) 2)
KobiYAV-UFi-pX'j) 3)
Where Xt is arow vector of the explanatory variables used in the model and F is the cumulative
distribution function ofe” . Given that the individual response is a binomial process whose probabilities

are given by equation 2 and 3 the likelihood function that is to be maximized to explain the coefficient

values, p for the explanatory variables is given as

r

h 0-") 4>
> =0

Where L is the likelihood function, J[ is a multiplication operator, P is the probability of current use

Ornonuse and N is the sample size.

*

The functional form of F in equation 3 depends on the assumption around the error term 3.. 1f the cumulative distribution

e , is logistical, the model is a logit, while if the errors follow a standard distribution v/e have a probit model. This study

Jrakes use of the logit model since it is easy to estimate and interpret as the values of estimated variables would range
“etWeen 0 and 1.
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3.3.2 Multinomial Logit Specification

This specification is an extension of the logit model and is used when there are more than two choices
facing the individual (in this case the facility used to access contraceptives). The model estimates the
probability of going to a particular health facility conditional to individual’s decision to use
contraceptives. To estimate the probability of the individual seeking family planning services from a
particular source, we specify demand function to reflect the aspect of provider choice. The underlying
assumption to the demand function for a provider is that the individual will seek services from a facility
k if the expected utility from that option is higher than from any other alternative. If the individual
makes a choice between the alternative providers the conditional utility derived from accessing one form
of care can then be expressed linearly as

Ut =U(X,t)+etl (5)
Where

UK is expected utility from a provider k (Public facility=I, Private facility=2, pharmacy =3, community

sources=4 or individual=4)10

Xik are the explanatory variables (observable characteristics of the individual and providers)
£k is a random error term

Rewriting equation 5 to reflect the components of the different parameters

Uk =R.ak +Qlkr

Where /?, is a vector of individual characteristics and QIk are the provider characteristics.

T

DThis study has categorized the different sources of care as Public; (includes government hospital, government health centre
and government dispensary), Private; (to include mission/church clinic or hospital, Family Planning Association of Kenya
(FPAK) facility, private hospital or clinic, nursing or maternity home), pharmacy/chemist, community sources (includes
mobile clinic, community based distributors, shop, friends or relatives) and individual/self-care. This categorization has been
aPplied so as to ease estimation since individual sources are many and varied with some having very few observations ie
ftere is only one case of community based distributor.
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The individual is assumed to know all the sources and chooses one that has the highest conditional
utility. The individual arrives to the choice made through the differences in utility functions and not with
the levels of utility per se. The parameters from one alternative provider j, (in this case the community)
have to be normalized for identification11purposes (Bolduc et. al., 1996).

Subtracting the utility of each alternative from the utility from the reference choice j the utility derived

from each alternative relative toj can be written as;

Ua=QaV+R<g +ea, U2=Qay +R,a2+ea, UB=Qidy + R,a3+el3 and UK = QUy + R,aK+ eiK

Where Qu reflects the differences in provider characteristics between one provider and the reference
provider j explained by the coefficient/, ah reflect differences in individual characteristics and sis are

the differences in the error term between one provider and the reference alternative. The above
specifications represent the multinomial logit specification if we assume that the error terms to the
different alternatives are identically and independently distributed with type 1 extreme value density

function.

The probability that individual i chooses a given provider can then be expressed as

D exP(R,ak +Qiky)

X exp(ft,«* +Q,ky)
(6)

The log-likelihood function is derived if for each individual observation in the sample an alternative k is
chosen and 0 if not for the K-I possible outcomes.

The log likelihood function to be estimated by maximum likelihood method is

The logit model identifies the difference in utility from the alternatives and therefore estimating the coefficients of one
ahernative is done on the basis of a reference alternative (j) since in the estimation of the odds ratio F]'k/ P itis necessary

ftatthe provider (k) is not influenced by other choices.



‘n7=g 1 A,
= 7)

Where;

N is the sample size, i is the individual, k is source of contraceptive; k=l for public source, k=2 for

private source, k=3 for pharmacy, k=4 for community and k=5 for individual/self care. " Kk is a

dichotomous variable taking the value of 1ifan individual chooses an alternative k and 0 otherwise.

D
* is the probability of a provider k being chosen

3.3 Selection and Definition of VVariables
Dependent Variables

The potential measures of contraceptive use include ever use or current use. The ever use alternative
produces more observations compared to current use, however so as to address the issue of source of
contraception it may be less practical because fewer individuals can be linked to the provider. This
study will thus use current use of some contraception method either modern or traditional. Current use is
appropriate for this study as the measure only focuses on sexually active adolescents rather than all
adolescents and given the high unmet need for contraception among adolescents, policy concerns would
be to raise the contraceptive prevalence rate. Secondly, we estimate the influence of individual
characteristics and provider related factors with dependent variable being the choice of a facility.
Explanatory Variables

From the literature reviewed in chapter 2, various factors are identified as having an influence on
contraceptive use. Individual, socioeconomic and access factors have been selected to be included in this
study. They include age of indi]yidual between 15 and 24 years, gender, wealth index (as a proxy for the
level of income or financial/ economic endowment) marital status, education, residence, access to

information about contraceptives which has been measured by how often individuals listen to a radio
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(radio frequency) and the fertility level of individuals (being a parent). The study will also determine
how these factors influence the source of contraceptives which is an aspect addressed by a few studies
that have been reviewed. Provider characteristics identified for this study are the average distance to a
health facility, the number of health facilities (it is assumed that the number of services has a direct
implication on service access) and the doctor population ratio. Other factors which have not been
included include the cost of contraceptives, social structure, health beliefs and the influence of other
commodities. These factors were excluded from the analysis since there was no appropriate way of
including them as data on the variables was not collected or be matched to the individuals that were
interviewed in the KDHS (2003).

Age: is the age of the individual between 15 and 24 years

Gender: whether the individual is male or female. This is a dummy variable taking the value of 1 if
individual is female and 0 if male.

Education: Represented by highest level of education reached and takes a dummy variable of O if
individual has no education, 1is incomplete primary, 2 is complete primary, 3 is incomplete secondary,
4 complete secondary and 5 is higher education (college or university).

Marital status: Establishes the marital status of the individual. It is a dummy variable where I=married
and O=single.

Frequency of listening to the radio (radio frequency): The variable determines how frequently an
individual listens to the radio. It acts as a measure of access to information about contraceptive methods
and knowledge of facilities offerin'% family planning services. It is expected that information
dissemination improves the probability of use and reported response of knowledge of some
contraceptive method. According to KDHS (2003) the variable takes a categorical form of 1= if

endividual doesn’t listen, 2= if listens less than once a week, 3= at least once a week and 4= everyday.
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Wealth index: This variable is a measure of socioeconomic status stratification employed in the survey
and has been used to categorize the individuals into different groups. The calculation of the wealth index
is based on the household living conditions (basic infrastructural facilities such as source of water,
electricity and the nature of the building materials such as roofing) in which an individual lives and
possession of household assets such as radio, television, vehicles as indicators of wealth. Individuals are
categorized as poorest, poorer, middle, richer or richest. The measure is used for convenience since a
majority of adolescents are not in employment. However, it allows a broader categorization of the
individuals. Nevertheless, it may not be a true measure of the actual wealth/poverty/purchasing power
which is largely dependent on income flows and consumption patterns of individuals.

Residence: Indicates the place of residence of the individual. The variable is a dummy taking the value
of 1if individual lives in an urban area and 0 otherwise.

Number of children: Determines the number of children that an individual has (or fathered for males).
The variable intends to relate the influence of fertility on the use of contraception since contraceptive
demand is premised to be based on the demand for children.

Distance: Is a measure of the average distance (in kilometers) to a health facility faced by the
individual. In place of actual price this variable will serve as a proxy to the cost of obtaining
contraceptives. While other studies have used travel time as a measure of cost of accessing services, the
average distance is used in this study since information on travel time or actual costs to every health
facility was not collected.

Number of health facilities: Are th_}e number of health facilities public or private that are within the
individuals district. The variable is a;JImeasure of the coverage of family planning services and therefore

their accessibility since a majority of health facilities offer family planning services.
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Doctor-population ratio: this variable serves as a proxy for service availability quality through
access to qualified medical personnel. The underlying assumption is that better quality of services has an

influence on the use of health services.

Table 2: Expected signs of the explanatory variables

Variable Expected sign of the Explanation of expected results
coefficient
Age Positive As individual age increase it is expected th« Ihey will
increase their demand for contraception. »
Gender(female=l)  Positive Females are expected to use contraceptivesmore I~an niales _
Education Positive Increase in education is expected to lead tohigher demand

for contraception as individuals become rmore aware °f tfe
risks involved.

Marital Negative Married adolescents are less likely to use contraception as

Status(married =1) they are likely to have higher preference for future fertility
intentions "

Information Positive Those who have had communication on contraceptives are

more likely to use contraceptives as they tvould probably
know where to get them.

Wealth index Positive Individuals of higher socioeconomic status use
contraceptives more as they are better able to meet the
associated costs. A

Residence Positive Urban residence will have higher probabildy of using a
method due to access factors 3

Number of children Positive Individuals with children are expected to fave demand for

contraception more those with out. This rmay be explained
by the need for spacing and use increases with the number
of children. A
Distance Negative It is expected that the longer the average distance to a health
facility the less likely that an individual uses contraceptives
due costs-traveling time and monetary costs.

Facility Positive The availability/concentration of health facilities in a region
will positively influence contraceptive use by making
services readily available. A

Doctor population  Positive A high number o,fdoctor population ratio

ratio is expected to have a positive effect on contraceptive use

through possible better services offered.™

Source: Authors computation \Y
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3.4 Data Sources and Types

The study will use secondary cross-sectional data obtained from the Kenya Demographic and Health
Survey for 2003 and several district development plans for the period 2002 to 2008 (GOK, various
issues). The KDHS (2003) survey was implemented by the Central Bureau of Statistics (CBS) between
April and September 2003 in the whole country. Using household and individual questionnaires the
survey collected detailed information on socioeconomic and demographic information including fertility
levels, sexual activity, fertility preferences, awareness and use of family planning methods from 8195
women aged 15 to 49 and 3,578 men aged 15 to 54 from selected representative clusters using the
NASSEP framework employed by CBS. Facilities offering family planning services were classified into
different categories to include the public sector (government hospital, government health centre,
government dispensary and other public facilities), private medical sector (mission/church hospital or
clinic, FPAK health centre or clinic, private hospital or clinic, pharmacy/chemist and nursing/matemity
home), and other sources (mobile clinics, community based distributors, shop, friend/relatives and
others). For the purposes of this study these options have been classified into five categories as;

» Public facilities (to include all public facilities)

» Private facilities (includes all private facilities including nursing/matemity homes )

» Pharmacy/chemists

e Community (includes mobile clinics, community based distributors and shops)

» Individual/self (category caters for natural/traditional methods used and individual does not
necessarily source from an established health facility)

*x
This categorization has been adopted for ease of estimation, to allow comparison across different
»

sectors of family planning providers and analyze the use of traditional methods relative to modem

methods of contraception that are accessed in health facilities.
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Accessibility factors associated with different providers were not addressed in the KDHS and statistics
were obtained from the district development plans including the average distance to a health facility, the
number of facilities (both public and private) and the doctor population ratio for each district. These
statistics were then matched with the individual depending on their district of residence and it is

assumed that the individuals face these conditions in accessing health care.

3.5 Diagnostic Tests

3.5.1 Hausman-McFadden test for 1A

The multinomial logit model has the independence from irrelevant alternatives (11A) property which
implies that the odds of a facility being chosen over another facility is independent of other alternatives
that may be available. This assumption is often cited to be a major drawback on the model which
necessitates this test since the assumption should hold if the model is to be used in the analysis.
Hausman specification test procedure is applied by testing the reverse implication of the independence
from irrelevant alternatives property. The test statistic is easy to compute since it only requires
computation of the difference of the coefficient estimates (the model is first estimated with all choices
i.e. the various providers and then re-estimated removing from the data set all observations that make a
particular choice) and the differences of the estimated covariance matrices. If the assumption holds the
two sets of estimates should not be statistically different and therefore have a chi-square statistic of 0

and a p-value of 1

3.5.2 Test for Multicollinearity

\

\
Multicollinearity is a common feature'in cross-sectional data and is said to be present if two independent

I
variables are linearly dependent (if p>0.5). Its existence inflates the variances of parameter estimates and

may result in wrong signs and the magnitude of coefficient estimates leading to incorrect conclusions.
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The problem is addressed by dropping one of the variables that are correlated, increasing the sample size

or retaining the variables if they are not highly correlated.

3.6 Interpretation of Results
Estimated coefficients in the models have been translated into slopes dp/dx evaiuate(j at the mean Of all
independent variables. In the logit model dp/dx jg thUs the margjnai effect of a unit increase in the

independent variable x on the probability of contraceptive use evaluated at the mean. That is
(~j = 1?2,(exp(XI?)/[I + exp(xy?)]2)
X

In the multinomial logit model the marginal effects for continuous variables (such as age and the

number of children) is computed as

K-1
d?rob{Y - k)/dx =Pk pk~Y jpkPk

*:{ 4 where FK~"r°b(¥ ~k) an(j Pk js the coefficient of the
independent variable relating to a facility k and x is the independent variable. The marginal effects for

the dummy and categorical variables in the model are estimated by taking the difference of predicted

probability when the variable is equal to 1and when it is equal to O.
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CHAPTER 4: RESULTS AND DISCUSSION

4.1 Descriptive Statistics

The KDHS (2003) covered a total of 5003 adolescents between the age of 15 and 24 years comprising
3530 and 1503 females and males respectively. It is from this number that we draw a sample of 2024
sexually active adolescents. The individual’s were asked whether they were using any method of
contraception whether modem or traditional and the usual source of the method that they had lately used
(in situations where more than two methods of contraceptives were used at the same time, the source for

the most modern/effective method by KDHS ranking was used).

Table 3: Descriptive statistics of the explanatory variables

Variable N Mean Maximum Minimum Standard Range Skewness  Kurtosis
deviation

Age 2024 20.526 24 15 2.530 9 -0.338 2.183

Gender 2024 0.534 1 0 0.499 1 -0.137 1.019

Educational 2024 1.942 5 0 1.326 5 0.678 2.580

attainment

Marital status 2024 0.548 1 0 0.498 1 -0.195 1.038

W ealth index 2024 3.362 5 1 1.441 4 -0.324 1.731

Number of 2024 0.743 7 0 0.983 7 1.364 4.915

children

Radio frequency 2024 2.451 4 0 1.065 9 -0.680 7.507

Residence 2024 1.670 2 1 0.470 1 -0.725 1.526

Distance 2024 12.309 91 0.3 18.604 90.7 2.833 10.387

Number of 2024 115.348 358 1 105.654 347 1.538 3.981

health facilities

Doctor 2024 55772.92 356000 2500 65481.2 353500 2.555 10.773

population ratio
Source: Authors computation

Several observations can be made regarding the explanatory variables used. Firstly the mean age for all
individuals both male and female is 20.5 (Table 3) with the majority (53.4%) being female (Table 4).
The average distance to a health faciLEy indicates that the mean average distance is 12.3 kilometers but
there is a large difference between lthe shortest and longest distance faced at 0.3 and 91 kilometers
respectively. The average number of children is below 1 meaning that sampled adolescents do not have

achild. From the sample of 924 individuals have a child and 1% (23 individuals) have more than 4.



Table 4: Frequency distribution for dummy and categorized explanatory variables

Explanatory variables-dummies Frequency Percentage
Female 1081 534
Gender Male 943 46.6
Urban 667 329
Residence Rural 1357 67.1
Mharried 914 452
Marital Status Slngle 1110 54.8
Poorest 300 14.8
Poorer A 16.8
Mddle 337 16.7
Richer 421 20.8
Wealth index Richest 625 30.9
No education 178 8.8
Incomplete primary 772 381
Complete prirary 505 25.0
Incomplete secondary 220 109
Educational Complete secondary 256 126
attainment ngher 93 4.6
Not at all 217 10.7
Less than once aweek 120 59
Once aweek 257 127
Everyday 1424 70.3
Radio frequency MSSIFQ values 6 0.3

Source: Authors computation

The sample consists of a largely rural and single population with females being slightly more than
males. Many (61.9 %) of adolescents have do not have education higher than complete primary with
only a small proportion having complete secondary education or higher education. Access to

information is very high with the majority being frequent listeners to the radio.

Table 5: Current contraceptive use by source and gender

Source Males(n=375) Females(n=340) Total (715)
Percentage Percentage Percentage
Public 8.8 40.6 23.9
Private 03 24.4 117
Pharmacy 11.7 10.6 113
Community 523 6.8 .1 30.6
Individual 26.9 176 225
Total 100 MO0 100

Source: Authors computation
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Distribution of seeking family planning across the different providers by gender indicates that

community sources have the highest number of individuals seeking family planning services with the

greatest proportion being male. Generally it is observed that more females than males seek family

planning services in public and private health facilities while males largely source from community

facilities and use self applied methods (individual source). From the categorization adopted for this

study, it is evident that community and public providers are often used to access family planning

services than any other sources. A possible explanation for this is that it is convenient and services are

easily accessible due to reduced costs and distance faced than any other sources.

Table 6: Cross tabulation of variables and choice of contraceptive provider (percentage values in

brackets)
Variable (N=715)
Radio frequency Public
Don't listen 17(9.9)
Less than once a week 9 (5.3)
Once per week 18 (10.5)
Everyday 127(74.3)
Marital status
Married 136(79.5)
Single 35(20.5)
Wealth index
Poorest 11(6.4)
Poorer 22 (12.9)
Middle 33 (19.3)
Richer 42 (24.6)
Richest 63 (36.8)
Educational attainment
No education 3(1.8)
Incomplete primary 52 (30.4)
Complete primary 67(39.2)
Incomplete secondary 17(9.9)
Complete secondary 27(15.8)
Higher 5 (2.9)
Residence
Rural 105(61.4)
Urban 66 (38.6)

Source: Authors computation

Choice of provider

Private
3 (3.6)
3 (3.6)
20(23.8)
58 (69)

77(91.7)
7(8.3)

3 (3.6)
11(13.1)
16(19)
20(23.9)
34(40.8)

0
26 (31)
32(38.1)
12(14.3)
11(13.1)
3 (3.6)

57(67.9)
27(32.1)

Pharmacy
2 (2.5)
1(13)
7(8.8)

70 (87.5)

23 (28.8)
57(71.3)

2 (2.5)

8 (10)
4(5)
13(16.2)
53 (66.2)

15(18.8)
16(20)

10 (12.5)
17(21.3)
22 (27.5)

33 (41.3)
47(58.8)

Community
3(1.4)
7(3.2)

28 (12.8)
180(82.2)

15(6.8)
204(93.2)

19 (8.7)
34 (15.5)
33 (15)
44 (20)
89 (40.6)

6 (2.7)
75 (34.3)
49 (22.4)
30(13.7)
38(17.4)
21(9.6)

116 (53)
103 (47)

individual
743)_
8 (4.9)
20(12.4)
126(78.3)

62 (38.5)
99 (61.5)

15(9.3)

18(11.2)
24 (14.9)
40 (24.8)
64 (39.8)

4 (2.5)
51(31.7)
44 (27.3)
16 (9.9)
34 (21.1)
12(7.5)

103 (64)
58 (36)

Total

32 (4.5)
28 (3.9
93(13)
561(78.5)

313(43.8)
402(56.2)

50 (7)

93 (13)
110(15.4)
159(22.2)
303(42.4)

13(1.8)
219(30.6)
208(29.1)
85 (11.9)
127(17.8)
63 (8.8)

414(57.9)
301(42.1)



Marital status influence on the source of contraceptives indicates that married adolescents tend to use
public and private health facilities more than the single that source largely from pharmacies, community,
and the individual facilities. Considerably less poor individuals (as indicated by the wealth index
variable) and rural residents use contraception than the rich and urban dwellers across all the sources,
this is evident from the numbers and can possibly be attributed to access factors such as distance to a
health facility, possible monetary barriers and the number of health facilities available in rural areas.
Rural adolescents comprise 67.1% of sexually active adolescents (Table 6) but only 42.1% (Table 4)

were using contraceptives indicating high unmet need for contraception in rural than urban areas.

4.3 Empirical Results

Estimated coefficients following Hausman-McFadden test indicate that the 1A assumption holds since
the estimates are not significantly different and it can be interpreted that the model is correctly specified.
Test for multicollinearity (Appendix C) shows collinearity between some variables which have been

retained since collinear variables are dropped automatically during estimation

Table 7: Estimated marginal coefficients for the logit model

Variable M arginal Coefficient Standard error z-statistic

Age 0.020 0.005 3.70***

Gender (female=1) 0.081 0.035 2.28**

Residence (urban=1) 0.045 0.033 1.33

Educational attainment 0.046 0.001 4.68***

M arital status (married=1) -0.278 0.038 -7.38%**

W ealth index 0.053 0.011 4.76***

Number of children 0.071 0.016 4. 4T7***

Radio frequency 0.034 0.012 2.79***

Distance -0.002 0.001 -2.38**

Number of facilities 0.0002 0.0001 1.50

Doctor population ratio -0.126 \ 0.067 -1.56

Dependent variable is current use Number of obs 2024
LR chi2 (11) 275.34
Prob > chi2 0.0000

Log likelihood =-1179.7989 Pseudo R2 0.1045

*** significant at 194 ** at 5% and * a 10%

PThis implies that some dummy or categorical variables are dropped upon estimation of the models which explains their

absence fromthe results presented in this study.
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The results from this estimation indicate that age, gender, marital status, the wealth index, level of
educational attainment, the number of children that an individual has, distance to facility and the doctor
population ratio significantly influence the use of contraceptives by individuals. Age is positively
correlated to contraceptive use meaning that as individuals increase in age they are more likely to use
contraception while male adolescents are less likely to use contraceptives than the female. With
increased age there is increased fertility and sexual activity which may explain high contraceptive use
among older adolescents. A positive and significant coefficient in the gender variable indicates that
females use contraceptives more than males. This is explained by the fact that adolescent mothers would
probably be offered family planning services during routine visits to health facilities for other services
such as antenatal care/postnatal and the social relegation of fertility control to women in many
communities. Married adolescents are also less likely to use contraceptives than the single by 27.8% due

to possible future fertility preferences among the married.

Educational attainment has a positive sign as expected meaning that with increased education
individuals tend to use contraceptives more. From Appendix C on educational attainment variables show
that each level is statistically significant though the probability of use increases with higher level of
education attained. Schooling is believed to decrease the cost of obtaining information of contraception
therefore enhancing use. Awareness through listening to the radio also significantly influences the use of
contraceptives as was expected.
ﬁ

the wealth index variable as a measure 6f socioeconomic status and ability to purchase contraceptives is
Positive and significant implying'that contraceptive use increases with socioeconomic status. As can be

observed from Appendix C the “poorer” category is not significant in explaining contraceptive use in



this category while use clearly increases with increased socioeconomic status. This is possible through

higher access to contraceptives by being able to pay for costs involved in acquiring them.

The number of children bom by the individual as a measure of fertility shows that with increased
fertility, the probability of using contraceptives increases. Individual regulation of fertility motivated by
the desire to limit the number of births to a specific ideal and space children explains this result.
Individuals having no (or fewer) children therefore use contraceptives less than those with children. The
positive coefficient of residence indicates that urban dwellers are more likely to be users of
contraceptives than those who live in rural areas but the effect is insignificant meaning that the

difference in use between the urban and rural residents is not great.

The coefficient for distance to a health facility is negative and statistically significant to contraceptive
use. This implies that as average distance to a health facility increases individuals are less likely to use
contraceptives. As a proxy for price in this study, this result is in agreement with economic theory on the
effect of price on the demand for a good-in this case the demand for family planning services.

Service availability as measured by the facility variable though positive is insignificant in explaining the
probability of using contraceptives. A possible explanation is that while the focus is on established
health facilities, as observed from statistics the majority (524) of adolescents who use contraceptives do
not obtain them from public or private hospitals but from pharmacies, community sources or use self
applied methods. The doctor population ratio has an unexpected negative impact on contraceptive use

though it does not significantly influence contraceptive use.
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Table 8: Estimated coefficients for multinomial logit model (z-values in parentheses) with

community acility as the reference category

Variable

Age

Female

Single

Poorest

Poorer

Middle

Richer
Incomplete
primary
Complete primary
Incomplete
secondary
Complete
secondary
Higher

Urban

Number of
children

Don’t listen

Less than once a
week

At least once a
week

Everyday
Distance

Facility

Doctor population
ratio

Constant

Public
-0.008(-0.11)
1.774(4.39%*%)
-2.17(-4.49%*%)
-0.346(-0.49)
-1.078C-1.80%)
-0.224(0.691)
-0.008C-0.02)
0.570(0.53)

1.709(1.58)
0.767(0.68)

1.637(1.48)
0.884(0.72)
~1.29(-2.71%**)
0.762(2.69%**)

15.621(7.56%**)
14.149(6.72%**)

13.709(6.84***)
13.843(7.05***)
-0.03(-3.01***)
-0.00K-0.21)
49.885(0.02)

-13.870

*** significant at 1%, ** at 5% and * 10%
Dependent variable is choice of facility

Log likelihood = -825.8873

Private
-0.122(-1.34)
4.723(4.33***)
-2.55(-4.07***)
-1.60K-1.66)
-2.02C-2.81***)
-1.142(-1.68)
-0.741(-1.25)
16.974(0.01)

17.956(0.01)
16.974(0.01)

17.925(0.01)
17.690(0.01)
-2.36(-3.89%**)
0.671(2.08**)

11.267(0.00)
10.159(0.00)

11.196(0.00)
10.409(0.00)
-0.021(-1.95%)

0.001(0.26)
47.490(0.02)

27.057

Pharmacy
0.021(0.28)
1.648(4.00***)
-0.702(-1.28)
-1.893(-2.10*%)
-1.360C-2.18**)
-1.93(-2.77**%)
-1.039(-2.04**)
16.708(0.01)

17.126(0.01)
17.106(0.01)

17.460(0.01)
18.216(0.01)
-1.119C-2.30**)
0.106(0.31)

15.631(0.01)
13.897(0.00)

14.769(0.00)
15.034(0.00)
-0.007(-0.60)
-0.001(-0.39)
47.067(0.02)

-32.042

Individual
0.008(0.14)
0.617(1.66)
-1.68(-3.64***)
-0.714(-1.27)
-1.269(-2.50**)
-0.775(-1 .64)
-0.388(-0.95)
-0.018(-0.02)

0.479(0.58)
-0.047(-0.05)

0.645(0.77)

0.365(0.40)
-1.50C-3.70***)
0.242(0.382)

16.416(9.68***)
15.789(9.39***)

15.370(9.76***)

15.241(9.78**)
-0.013(-1 .50)
0.001(0.42)
-655.594(-0.30)

-13.819

Number of obs 715

LR chi2 (84) 546.01
Prob > chi2 0.0000
Pseudo R2 0.2484

Table 8 shows that several factors influence the choice of facility to obtain contraceptives. These include

ii

gender, marital status, socioeconomic status, residence, number of children, the frequency of listening to

the radio and distance to a health facility. Other variables have no significant effect on the choice of the

provider.
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Females have been found to have a positive and significant effect on using all facilities except
individual/self care, meaning that females are more likely to use public, private and pharmacies and
while the males tend to use individual care. As observed from the descriptive statistics a majority of
females use public facilities to source contraception and this may be due to provision of family planning
services in public facilities alongside other services such as ante/post natal care for adolescent mothers
and the provision of free or highly subsidized contraceptives in these facilities. Males however obtain
them from community sources or use self applied methods (individual). This disparity can be partially
attributed to higher ability to pay for services offered by community facilities by males than females.
Individuals who are single are less likely to use public, private or self care as sources of contraception

which have a negative and statistically significant coefficient and use community or pharmacies.

The age of the individual has no significant influence on the facility used to access family planning
services and has a negative effect on the use of public or private facilities and this could be explained by
awareness of other sources to access family planning services and could be more knowledgeable about
traditional family planning methods than the younger adolescents. While Table 7 indicates that
educational attainment is positive and significantly correlated to contraceptive use, though positive for
all providers it does not significantly influence the choice of facility. Fertility as reflected by the number
of children has a positive sign for all the facilities but it is only significant for the public and private
choices. This means that individuals with children are more likely to use public or private health
facilities which can be explained by ~impossibility that individuals receive family planning services as

!
they take their children to hospital making them use the facilities more than other facilities.
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Table 9: Marginal effects on probability of seeking services from a public facility

Variable dy/dx
age .0036752
female 1208393
single -.1405825
poorest .0679083
middle 0624972
richer .041928
richest -.0351913
number of .0607986
children

doctor population ratio .3830218
urban 016773
distance -.0025957
facility -.0000644
incomplete primary .0116209
complete primary .0994463

incomplete secondary .0117649

complete secondary  .0783972
higher -.0505853
don’t listen .3255594
less than once a week  .1511667
everyday 0728227
Logit estimates

Log likelihood =-309.44696

Std. Err.

.00804
.05016
.05573
.08831
.06401
.05737
.0608

.02479

5.33201
.05005
.00112
.00018
12
.13872
.12902

14704

11216
12581
.12066
.03915

z
0.46
241
-2.52
0.77
0.98
0.73
-0.58
2.45

0.07
0.34
-2.33
-0.35
0.10
0.72
0.09
0.53
-0.45
2.59
1.25
1.86

P>M

0.648
0.016
0.012
0.442
0.329
0.465
0.563
0.014

0.943
0.73
0.020
0.727
0.923
0.473
0.927
0.594
0.65
0.010
0.21
0.063

[ 95% CL 1

-.01209 .01944
02252 .219159
-.249802 -.031363
-.105183 .240999
-.062958 .187953
-070511 .154367
-.15435 .083967
012213 .109384

-10.0675 10.8336
-.081332 .114878
-.004784 -.000408
-.000426 .000297
-.223578 .24682
-.172446 .371339
-.241103 .264633
-.209797 .366592
-.270418 .169248
.078969 .57215
-.085317 .38765
-.003912 .149558
Number of obs
LR chi2 20)
Prob > chi2
Pseudo R2

X
20.9552
475524
562238
.06993
.153846
222378
423776
.699301

.005026
420979
9.12042
140.439
.306294
.290909
.118881
177622
.088112
.044755
.039161
.784615
715
167.76
0.0000
0.2133

From the estimation results in Table 9 the variables gender, marital status, number of children, distance

to a health facility and dummy variable “don’t listen” dummy of radio frequency influence the use of

public facilities. As has been observed in Table 8, females are more likely to use public facilities 12%

more than males. The probability of singles using public facilities as sources of contraception is less by

14% compared to married adolescents. Having a child increases the probability of using public facilities

by 6% more than those with no child. .P/Vhile the impact of distance on use of public facilities is negative
\

1

and significant the effect is only 0.02%* Individuals who do not listen to the radio visit public facilities

more which could be an indicated of lack of knowledge of other sources or reduced income to be able to

°btain them from other sources.
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Table 10: Marginal effects on probability of seeking services from a private facility
[ 95% C.I. ]

Variable dy/dx

age -.0026491
female 145102
single -.0285025
poorest -.0022073
middle .0066791
richer .0096533
richest .0226201

number of children .0030534
doctor population ratio -.0502203

urban -.0241126
distance -3.29e-06
facility .0000287
incomplete primary .0016963
complete primary .0050749

incomplete secondary .0082094
complete secondary .0036688

don’t listen -.0174151
less than once a week m.0170044
everyday -.0231877
Logit estimates

Log likelihood = -180.46867

Std. Err.

.002
.03975
.02006
.01524
.01301
.01337
.01847
.00467
72521
.01579
.00017
.00004
.01698
0174
02179
01797
.01041
.01034
.01687

z

-1.26
3.65
-1.42
-0.14
051
0.72
1.22
0.65
-0.07
-1.53
-0.02
0.72
0.10
0.29
0.38
0.20
-1.67
-1.64
1.37

P>M
0.208
0.000
0.155
0.885
0.608
0.470
0.221
0.513
0.945
0.127
0.984
0.474
0.920
0.771
0.706
0.838
0.094
0.100
0.169

-.006771
.067189

-.067823
-.032074
-.018814
-.016551
-.013575
-.006098
-1.47161
-.055055
-.000331
-.00005

-.031592
-.029036
-.034505
-.031561
-.037817
-.037269
-.056261

.001473
223015
.010818
.027659
032172
.035857
.058815
.012205

1.37117

.00683

.000324
.000107
.034984
.039186
.050924
.038899
.002987
.003261
.009886

Number of obs
LR chi2 (19)

Prob > chi2
Pseudo R2

X

20.9701
477208
.562678
.066952
.150997
225071
42735
.700855
.005118
421652
9.08946
141.158
.311966
296296
121083
.180912
.042735
.039886
.7186325
702
15327
0.0000
0.2981

Gender is the only significant variables for private facility as a source of contraception and females are

14.5% more likely to use private facilities than males.
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Table 11: Marginal effects for the probability of seeking contraceptives from a pharmacy/chemist

[ 95% C.I. ]

-.00726 .013218
.005434 .150295

Variable dy/dx
Age .0029789
female .0778645
single .0685469
poorest -.0484712
middle -.057212
richer -.0187162
richest .0444373
number of children -.0304963
doctor population ratio -.1841911
urban -.0098961
distance .0005897
facility -.0000801
incomplete primary -.0772966
complete primary -.0842677

incomplete secondary -.052038
complete secondary -.0586087

don’t listen .0000592
less than once a week -.0509761
everyday .0303012
Logit estimates

Log likelihood =-219.98781

Std. Err.
.00522
.03696
.03782
.03672
.03227
.03402
.04608
.02198
4.85942
.03115
.00079
.00011
.03529
.03359
.02652
.02547
.06699
.0442
.02829

z
0.57
211
181
-1.32
-1.77
-0.55
0.96
-1.39
-0.04
-0.32
0.75
-0.75
-2.19
-2.51
-1.96
-2.30
-0.00
-1.15
1.07

P>M
0.569
0.035
0.070
0.187
0.076
0.582
0.335
0.165
0.970
0.751
0.454
0.453
0.029
0.012
0.050
0.021
0.999
0.249
0.284

-.005573 .
-.120448 .
-.120452
-.085393
-.045869
-.073569
-9.70849
-.070951
-.000955
-.000289

-.131351 .
-.137615 .
-.025138 .

142667
023506
.006028

047961
134744
012576

9.3401
.051159

.002134
.000129
- 146471 -.
-.150099 -.
-.104009 -.
-.108523 -.

008123
018437
000067
008695
131232
035662
085741

Number of obs
LR chi2(19)

Prob > chi2
Pseudo R2

X

20.9701
477208
.562678
.066952
.150997
225071
42735
.700855
.005118
421652
9.08946
141.158
.311966
.296296
121083
.180912
042735
.039886
.786325
702
58.05
0.0000
0.1166

Gender, marital status and educational attainment are the only factors that significantly influence the

probability of seeking services from a pharmacy. Females are 7.7% more likely to use pharmacies than

males while educational attainment is negatively correlated with the use of pharmacies as source of

contraceptives. Single individuals are 6.9% more likely to use pharmacies as sources of contraception

by this result indicating that pharmacies are an important source of contraception for this category of

adolescents. Educational attainment dummies are negative and significant in influencing the choice of a

pharmacy as a facility to access contraceptives, meaning that as individuals educational attainment

increases, they are less likely.to source from pharmacies.



Table 12: Marginal effects for the probability of using individual (self applied methods) as a
source of contraception

Variable

age

female

single

poorest

middle

richer

richest

number of children
doctor population ratio
urban

distance

facility

incomplete primary
complete primary
incomplete secondary
complete secondary
higher

don’t listen

less than once a week
everyday

Logit estimates

Log likelihood

dy/dx
9.30e-09
2.30e-07
-4.87e-07
1.42e-08
1.68e-07
1.78e-07
4.62e-07
7.70e-07
.0011444
-6.55e-07
-5.90e-09
-1.41e-09
-2.93e-07
-1.17e-08
-1.60e-07
-1.3le-07
-7.77e-07
2.03e-08
1.42e-07
-1.10e-07

-269.72228

Std. Err.
.00000
.00000
.00001
.00000
.00000
.00000
.00000
.00001
.01079
.00001
.00000
.00000
.00000
.00000

.00000

.00000
.00001
.00000
.00000
.00000

zZ
0.10
0.10
-0.10
0.09
0.10
0.10
0.10
0.10
011
-0.10
-0.10
-0.11
-0.10
-0.09
-0.09
-0.09
-0.10
0.06
0.10
-0.10

P>|z|
0.923
0.923
0.923
0.925
0.923
0.923
0.923
0.922
0.916
0.923
0.923
0.916
0.923
0.925
0.926
0.927
0.923
0.952
0.924
0.923

[ 5% C.I 1
-1.8e-07 2.0e-07
-4.5e-06 4.9e-06
-.00001 9.4e-06
-2.8e-07 3.le-07
-3.3e-06 3.6e-06
-3.4e-06 3.8e-06
-8.9e-06 9.8e-06
-.000015 .000016
-.020011 .0223
-.000014 .000013
-1.2e-07 1le-07
-2.8e-08 2.5e-08
-6.3e-06 5.7e-06
-2.5e-07 2.3e-07
-3.5e-06 3.2e-06
-2.9e-06 2.7e-06
-.000017 .000015
-6.4e-07 6.8e-07
-2.8e-06 3.1e-06
-2.4e-06 2.1e-06
Number of obs

LR chi2(20)
Prob > chi2

Pseudo R2

X
20.9552
475524
.562238
.06993
.153846
222378
423776
.699301
.005026
420979
9.12042
140.439
.306294
.290909
.118881
177622
.088112
.044755
.039161
.784615
715
447.82
0.0000
0.4536

While Table 8 shows that the probability of using individual sources is influenced by marital status,

wealth index, residence and radio frequency, the marginal effects (Table 12) above show that the effects

are very small and insignificant in explaining why individuals use traditional methods of family

planning.

x—
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CHAPTER 5: CONCLUSION AND RECOMMENDATIONS

1 Conclusion

iis paper has examined individual and provider factors that influence the use of contraceptive among
olescents using a nationally representative sample of 2024 individuals. From the sample of sexually
tive adolescents only 715 were users of contraception according to the survey data used. This is very
> compared to high national average of contraceptive use thus necessitating an investigation to the
;tors hindering use among adolescents. Using a discrete choice model several factors are identified as
ving a significant influence on the use of contraceptives, these are age, gender, educational attainment,
irital status, fertility as measured by the number of children, the frequency of listening to the radio and
; average distance to a health facility. The marital status, distance and the doctor population ratios
ve a negative sign which was expected except for the doctor population ratio. The insignificant
riables are residence, facility and the doctor population ratio meaning they have no impact on whether
olescents use contraceptives or not. The estimated parameters have the expected signs except for the

ctor population ratio which had a negative sign on the probability of using contraceptives.

om the results discussed it is evident that females form a large proportion of users of public facilities
iile males tend to use community and individual sources. Marital status is negatively correlated with
; use of either public, private, pharmacy or individual sources meaning that singles are generally more
;ely to use community facilities. Distance as a cost factor was found to negatively influence the use of
th public and private facilities meaning that individual use other facilities to access contraceptives
> | .
ch as community sources. Although’ Imarginal coefficients from the individual source do not
f

equately explain the use of the source, it is notable from Table 3 that a significant proportion (22.5%)

adolescents uses traditional contraceptive methods (individual care) which may not be very effective.
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5.2 Policy Implications

There is need for the expansion of provision of family planning services in rural areas where the
majority of sexually active adolescents who are not using contraception will enhance use of
contraceptives and reduce the level of fertility. The disparity in contraceptive use between the urban and
rural areas can be attributed to problems of access, coverage and income differentials. Individuals living
in rural areas access services through public facilities and this may be attributed to higher costs at
private and pharmacies. This is also manifested in the effect of distance on use of contraceptives in
public facilities whish are hindered by the distance factor. Policy concerns would then be to make
contraceptives accessible, available and affordable at all facilities both in rural and urban areas by

ensuring that facilities are within reach and they provide the services.

Contraceptive use has low sensitivity to quality issues from this analysis as reflected by the doctor
population ratio. This could be attributed to the fact that firstly, family planning services are offered
technically by most health personnel and as over-the-counter services by nonmedical personnel and thus
the doctor population ratio does not have a significant bearing on contraceptive use. This is reinforced
by the fact that more than 50% of individuals who are currently using contraception do not use public or

private health facilities to access contraception.

Fertility is related to use of public facilities meaning that individuals with children use the facilities
[ 3

more. The provision of contraceptives in public facilities could be enhanced through an integrated

programme of provision of apte)/)post natal care and family planning services so as to check fertility for

individuals who already have young children.



5.3 Limitations of the Study and Areas for Further Research

The price of health care as a good is a principal factor influencing the demand for health services.
However, the data used for this study did not collect information on the prices of contraceptives at
specific facilities and consequently the price effect on demand has not been adequately addressed
considering the fact that most are donations or highly subsidized. Studies reviewed on contraceptive use
have primarily focused on demographic factors and future areas to explore would be the influence other
associated monetary and nonmonetary factors such as travel time to a health facility, actual distance

faced and the influence of traditional and religious beliefs and social values.

Provider characteristics have been linked to current use in this study they however may have an impact
on the continuation or discontinuation of use and the effectiveness of services, an issue that is not
addressed by this study. The quality of services as perceived by the individual was not measured by the
KDHS and may contribute to high nonuse. Research on provision of services should therefore focus on

provider issues that lead to discontinued use, the role of side effects and beliefs on contraceptive use.

This study uses cross-sectional data to examine the correlation between the explanatory variables

discussed and the probability of current use of contraceptives. The study can therefore only conclude on

the correlation between the two but causality cannot be established.

44



REFERENCES
Ahawo, D. (1981) The Effect of Premarital Teenage Fertility on First Marriage and Total
Fertility. M.A Research Paper, University of Nairobi.

Ali, Z. M. (1999) Health and Sexuality among out of School Adolescents in an Urban Slum in
Nairobi. MPH Research Paper, University of Nairobi.

Anderson, R. 1968. A Behavioral Model of Families Use of Health Services. Center for Health
Administration Studies, Research Series No. 25. Chicago: University of Chicago.

Beegle, K. (1995) The quality and Availability of Family Planning Services and Contraceptive use in
Tanzania. Living Standards and Measurement Survey. Working Paper No. 114 Policy Research
Department, World Bank, Washington.

Beltran, A. (1999) Utilization of Family Planning Services in Peru. Partnership for Health
Reform. Small Applied Research No. 9

Bolduc, D., Lacroix, G., and Muller, C. (1996) The Choice of Medical Providers In Rural Benin:
A Comparison of Discrete Choice Models. Journal of Health Economics Vol.15: 477-498

de Barlome, C. A.M. and Vosti, S.A. (1995) Choosing between public and private health care: A
case study of malaria treatment in Brazil. Journal of Health Economics 14:195-205

Deb, P., and Trivedi, P.K., (2002) The structure of demand for health care: latent class
versus two Part models. Journal of Health Economics 21:601-625

Ellis, R. P., and Mwabu, G. M. (1991) The Demand for Outpatient Care In Rural Kenya.
September

Feyisetan, and Ainsworth, M. (1994) Contraceptive Use and The Quality, Price, and availability of
Family Planning in Nigeria. Living Standard and Measurement Survey Working Paper No. 108
Policy Research Department World Bank

Fiedler, J. L. (1981) A review ofthe literature on access and utilization of medical care with
special emphasis on rural primary care. Social Science and Medicine. 15:129-142

Grossman, M. (1972) On the Concept of Health Capital and the Demand for Health. The Journal
of Political Economy, Vol. 80, No. 2, 223-255.
t.

Government of Kenya, (2002-2008) District Development Plans, Various Issues. Government Printer,
Nairobi ’

Heller, P. (1982), “A model of the Demand for Medical and Health Services in Peninsular
Malaysia”. Social Science and Medicine, 16: 267-284

45



Kamgnia B. D. (2004) Distributional Impact of Public Spending In Cameroon: The Case of
Health Care. A final report presented at the African Economic Research Consortium June 2004
Bi-Annual Workshop

Leyva-Flores, R., Kageyama, M. L., Erviti-Erice, J. (2001) How People Respond to Iliness in
Mexico:Self-care or Medical Care? Health Policy, 57: 15-26

Lindelow, M. (2004) Health Care Decisions As a Family Matter-Intrahousehold Education
Externalities and the Utilization of Health Services. World Bank Policy Research Working Paper
No. 3324

McGuire, A., Henderson, J., and Mooney, G. (1988) The Economics of Health Care-An
Introductory Text. London Clays Ltd.

Ministry of Health. Reproductive Health Research Priorities for Kenya. Division of Reproductive Health
July 2003 Report.

Mushi, D. (2001) Demand and Welfare in Health Care: Effects of Asymmetric Information and
User Charges. PhD Dissertation University of Oxford

Mwabu, G., Ainsworth, M., and Nyamete, A. (2001) Quality of Medical Care and Choice of
Medical Treatment in Kenya. The Journal of Human Resources, Vol. 28:No. 4

NCPD (1998) Kenya Demographic and Health Survey 1998. ORC Macro and CBS

Negussie, T. and Obare, F. (2003) Pregnancy and Child Health Outcomes among Adolescents in
Ethiopia. African Population and Health Research Center. Working Paper No. 30

Nichols, D., Woods, E. T., Gates, D. S., and Sherma, J. (1987) Sexual Behaviour, Contraceptive
Practice, and Reproductive Health among Liberian Adolescents. Studies in Family Planning.
Volume 18. No. 3

Njue, C., Evelia, H., and Warren, C. (2005) Correlates of Adolescent Sexual and Reproductive Health
Seeking Behavior in Kenya. Quetlet Seminar

Oliver, R. (1995) Contraceptive use in Ghana-The Role of Service Availability, Quality, and
Price. Living Standards and Measurement Survey Working Paper No. 111. Policy Research
Department, World Bank

| 3
Republic of Kenya, (2003) Adolescent Reproductive Health and Development Policy, Ministry
of Health, Division of Reproductive Health.

Scribner, S. (1995) Policies Affecting Fertility and Contraceptive Use-An Assessment of twelve

Sub-Saharan Countries. World Bank Discussion Papers. Africa Technical Department
Series.

46



Thomas, D. and Maluccio, J. (1995) Contraceptive Choice, Fertility, and Public Policy in
Zimbabwe. World Bank Living Standard Measurement Study Working Paper No. 109

UNFPA (2003) State of the World Population: Investing in Adolescents Health and Rights.

47



APPENDICES

Appendix A: Summary of literature review

Variable Effect on use on health care services
Age(U.3.8,9.10 Positive(I***, 2%* 3** 4** 10**
13***)
Negative(6)

Age squared00* Negative(l***, 2** 13***)

Gender0,8,9, lu* Positive(8**, 11, 12)
Negative(9***)

Marital status0,4*  Positive(4**, 5**, 11, 12)

(married) Negative(2**, 6)

Education0,2’34,5"  Positive(I***, 2%*, 3*** J** Gixx
6.9:12) 11, 12,13***)

Residence0345689* Positive(l***, 2** 3** 4** Gx** G)
(urban)

Income0,5,10* Positive(2***, 7, 10**, 12, 13***)
Fertility0* Positive (2**)

Access to Positive(2**,12)

information0’

Distance/travel Negative(I**,3** b*** g**)
timetoa

facility0,359*

Number of health  Positive(3**,9**)
facilitiesO*

Medical Positive( 13***)

personnel0,25*

* significant at 10%: ** significant 4t 5% ;*** significant at 1%

Models used
Logit model00,389,13*

Probit model0,5*

Multiple logistic regression (I0)

Descriptive analysis(6711,12*

1) Beegle, 1995; 2)Beltran 1999; 3) Feyisetan and Ainsworth, 1994; 4) Thomas and Maluccio, 1995; 5)
Lindelow, 2004; 6) Negussie and Obare, 2003; 7) Njue et al., 2005; 8) Leyva-Flores et al., 2001; 9) de
Bartlome and Vosti, 1995; 10) Kheetal., 2002; 11) Ali,1999; 12) Nichols et al., 1987; 13) Oliver, 1995

48



Appendix B: Test for multicollinearity

age

gender

maritalsta-
s
residence

educationa
~d
wealthindex
radiofreq
Noofchildre
n

distance

facility

Docpopnrat
io

age

0.1823

0.3079

-0.112

0.2395

0.1198

0.0293

0.4051

0.0021

0.1268

-0.004

gender

0.7586
-0.033

-0.18
-0.018
-0.222
05216
0.0449
0.0019

0.086

Marital
status

0.0101
-0.233
-0.095
-0.205

0599

0.0868

-0.057

0.0835

residen
ce

0.3247
0.6323

0.0932
0.0969

0.285

06277

0.0412

educatt
ainl

0.4187

0.3131

0.2278

0.2089

0.3313

0.0367

wealth
~X

0.225
-0.176
-0.268

0.541

-0.049
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nohhol
d

0.0041

-0.022

0.1233

-0.191

-0.013

radiof-

9

-0.188

-0.206

0.111

0.027

noofch distanc

~-n e

0.097

-0.113

0.074

-0.272

-0.021

facility
1
0.0330



Appendix C: Marginal effects for different categorizations in the logit model

Variable dy/dx Standard error z-statistic
Incomplete primary 0.275 0.069 3.96*
Complete primary 0.369 0.072 5.15*
Incomplete secondary 0.332 0.079 4.19*
Complete secondary 0.403 0.074 5.43*
Higher 0.481 0.070 6.90*
Poorer 0.053 0.048 1.10
Middle 0.107 0.049 2.16**
Richer 0.148 0.048 3.06**
Richest 0.206 0.055 3.77*
Don’t listen 0.102 0.282 0.36
Less once a week 0.201 0.292 0.69
Once a week 0.276 0.280 0.99
Every day 0.213 0.203 1.05

Asterisks indicate**’L significance at 1% ** at 5% The coefficients for ‘poorest’ and ‘no education’ categories have been
dropped in this estimation due to collinearity.
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