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Summary. The contribution of adolescents’ childbearing to total fertility rates

in many sub-Saharan African countries is higher than in other parts of the

world. In this paper, data collected from 897 female adolescents aged 15–19

years are analysed to investigate patterns and determinants of entry into mother-

hood in two informal settlements in Nairobi, Kenya, using Kaplan–Meier esti-

mates and Cox regression models. About 15% of these adolescents have had a

child. The findings show that marriage, being out of school and having nega-
tive models in peer, family and school contexts are associated with early child-

bearing among females aged 15–17 years. For adolescents aged 18–19 years,

school attendance considerably delays entry into motherhood while marriage

hastens its timing. Furthermore, older adolescents with high levels of social

controls (parental monitoring or perceived peer orientation to or approval of

prosocial behaviours) and individual controls (high religiosity and positive orien-

tation to schooling) are likely to delay childbearing. Programmes aiming to re-

duce risky sexual behaviours that could lead to childbearing among adolescents
should be introduced very early, and before the onset of sexual activity. Also,

the findings underscore the need to identify and address the risky factors and

reinforce the protective ones in order to improve sexual and reproductive

health outcomes of adolescent girls in Nairobi slum settlements.

Introduction

This article investigates the correlates of the timing of transition into motherhood among

adolescent girls in two informal settlements or slums – Korogocho and Viwandani – in
Nairobi city, Kenya. Entry into motherhood is an important marker of the transition to

adulthood. Other markers include leaving school, entering the labour force, leaving

one’s natal home and getting married. However, adolescent fertility has been viewed as

both a social and policy challenge in many countries in sub-Saharan Africa (World
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Health Organization, 2011; United Nations Children’s Fund, 2012a; National Research

Council & Institute of Medicine, 2005). To effectively address this challenge, there is a

need to understand the factors driving adolescent childbearing, especially in resource-
poor settings such as informal settlements.

In many sub-Saharan African countries, the contribution of adolescents’ fertility to

total fertility rates remains higher than in other parts of the world. Recent data indi-

cate that 18% of adolescent girls aged 15–19 in eastern/southern Africa and 21% in

western/central Africa had initiated childbearing (National Research Council & Insti-

tute of Medicine, 2005). Other estimates show that, on average, more than 25% of

women aged 20–24 in sub-Saharan Africa have given birth before age 18, with great

disparities between countries in the region (United Nations Children’s Fund, 2012b).
In fact, much of the high fertility in sub-Saharan Africa can be attributed to first birth

occurring at very young ages. The timing of the first birth is usually an indicator of

future fertility patterns, largely because it determines the length of a woman’s child-

bearing window. In the absence of contraception, a longer window is more likely to

result in larger completed family size – one of the long-term demographic effects of

adolescent fertility (Wulf & Singh, 1991).

Although childbearing is a key marker of the transition to adulthood and carries

parental responsibilities, giving birth during adolescence is likely to lead to poor health
outcomes for the young mother and her child. For instance, the risk of maternal and

child morbidity and mortality is known to be higher among adolescent mothers. Further-

more, younger mothers have a higher likelihood of having clandestine induced abortions

and acquiring HIV and other sexually transmitted infections (Mensch et al., 2005). Patton

and colleagues (2009) show that maternal mortality accounts for nearly 26% of the

increased number of deaths in females aged 10–24 years in the African region. The

incidence of low birth weight, prematurity, stillbirth and neonatal mortality are known

to be higher among children whose mothers are adolescents. Early childbearing is also
known to negatively impact on educational and employment prospects, and hence lead

to a greater likelihood of poverty (Singh, 1998; Gupta & Mahy, 2003b). In many instances,

pregnant females are forced to drop out of school, while for those who are able to continue

schooling, the very possible conflict between school and child care responsibilities, which

women primarily bear, results in poor academic performance. Other consequences of

early parenthood include marital instability, single parenthood, social ostracism and an

increased risk of getting into poverty.

Accordingly, adolescents’ fertility has become a source of social and policy concern
for many governments and non-governmental organizations in sub-Saharan Africa

(National Research Council & Institute of Medicine, 2005; World Health Organiza-

tion, 2011; United Nations Children’s Fund, 2012a). Indeed, the 1994 International

Conference on Population and Development (ICPD) paved the way for highlighting

the concerns of adolescents’ fertility by prioritizing adolescents’ reproductive health

issues. Since then, there have been an increasing number of studies addressing repro-

ductive health and behaviour challenges among adolescents in sub-Saharan Africa.

Although sexual and reproductive health was excluded from the Millennium Develop-
ment Goals (MDGs), universal access to reproductive health by 2015 was later set as a

goal by governments at the World Summit in 2005 since it was clear that achievement

of MDGs largely depended on addressing sexual and reproductive health challenges,
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especially in high-fertility regions (Glasier et al., 2006). Beyond the achievement of the

objective of providing reproductive health services for the youth, a better understand-

ing of adolescents’ childbearing is of great importance for policymakers involved in
helping the continent to achieve its desirable fertility levels.

In Kenya, where the fertility decline is stalling, the proportion of teenagers initiat-

ing childbearing was 18% in 2008, with teenagers from poorer households (24%) being

more likely to have begun childbearing than those from wealthier households (16%)

(Kenya National Bureau of Statistics (KNBS) & ICF Macro, 2010). These figures

also show considerable differences across educational level (with education versus no

education), residence (urban versus rural) and regional divides. Recent research also

shows growing gaps in the disparities between the poor versus non-poor within urban
areas. However, little attention has been paid to understanding the dimensions and

factors driving the fertility patterns among adolescents living in resource-poor urban

settings and in particular in informal settlements or slums. In fact, despite the signifi-

cant proportion of adolescents making up the slum population, little attention has

been paid to the challenges they face during their transition to adulthood.

Adolescents living in Nairobi slums grow up in a very poor environment character-

ized by lack of basic social infrastructure and services, high rates of unemployment,

crime and substance abuse, poor schooling facilities and lack of recreational facilities,
and so on (African Population and Health Research Center, 2002; Mugisha & Zulu,

2004; Fotso et al., 2008a, b). Also, they are known to engage in riskier sexual behav-

iours, including early sexual debut, transactional sex and multiple sexual partnerships

than those in the non-slums parts of the city (African Population and Health Research

Center, 2002; Zulu et al., 2002, 2007; Kabiru et al., 2010). Actually, early entry into

childbearing among young slum dwellers is a sign of early involvement in unprotected

sexual intercourse, which exposes these youth to sexually transmitted infections,

including HIV, given the relatively high prevalence of HIV/AIDS in slum settlements.
They live in an environment where knowledge about contraception is inadequate, and

access to contraceptive methods is limited (Ezeh et al., 2010). In these conditions, early

sexual debut automatically lengthens the period of exposure to the risk of pregnancy

and childbearing. These constitute social barriers that may impinge on adolescents’

ability to have control over their reproductive life or decide on the timing of child-

bearing, and thus have key implications for the well-being and welfare of adolescents.

Indeed, previous studies show that 16% of female adolescents in slums become parents

by age 18, meaning that a considerable number are exposed to the risks of teenage
pregnancy and delivery because they have not reached physical maturity or physiological

development (Beguy et al., 2009b). Consequently, early parenthood becomes a health

threat, not only for the young women but also for their children. These challenges are

further compounded by the lack of basic health facilities and the high cost of care,

which impede access to obstetric services within slum settings (Izugbara et al., 2009).

It is paramount to help prevent early childbearing, which is often unintended, and

its adverse health consequences. In addition, averting early childbearing among adoles-

cent girls living in urban slums could also contribute to slowing rates of urban growth,
which is substantially brought about by natural increase in sub-Saharan Africa (Chen

et al., 1998). The mushrooming of informal settlements in urban areas in sub-Saharan

Africa is one of the tangible manifestations of the rapid urban growth in this region
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over the past 20 years (UN-Habitat, 2008a, 2008b, 2010). In Kenya, UN-Habitat esti-

mates suggest that between 60 and 70% of the Nairobi city residents live in slum settle-

ments or slum-like conditions (African Population and Health Research Center, 2002;
UN-Habitat, 2008a). Understanding and identifying ways to address the unique repro-

ductive and health outcomes among slum adolescents, who constitute a substantial

part of urban residents, is central to the attainment of development goals such as the

MDGs. It is apparent that the well-being of the urban poor will increasingly drive

national development indicators, including health and poverty indicators, in Kenya.

The findings could help understand the circumstances and factors surrounding early

childbearing among young people in order to design and implement appropriate inter-

vention programmes.

Theoretical framework

This study examines predictors of entry into motherhood among adolescents living

in the two slum settlements using the Problem Behaviour Theory (PBT) framework

(Jessor et al., 1998, 2003; Costa et al., 2005). This was developed in the US by Jessor

and colleagues to explain adolescent problem behaviours such as early sexual initia-

tion, substance abuse and deviant behaviour (Jessor et al., 2003). This stems from the
fact that many event markers of the transition to adulthood that are age-graded are

considered as problem behaviours if they are experienced at a socially proscribed age

(e.g. at earlier age). The PBT framework posits that problem behaviours are driven

by common psychosocial root causes, including contextual attributes and individual

characteristics conceptualized as three protective (models protection, controls protec-

tion and support protection) and three risk factors (models risk, opportunity risk and

vulnerability risk). Models protection refers to models for positive or prosocial behav-

iour from adults, peers, etc.; controls protection is related to social regulations against
problem behaviour and sanctions for social contraventions; and support protection

refers to a supportive environment to promote conventional behaviour. With respect

to controls protection, a distinction could be made between social controls protection,

which is captured at the social environment level, and individual controls protection,

measured at the individual level. Models risk relates to models for unconventional

behaviour; opportunity risk operates through exposure to contextual elements or situa-

tions that could lead to engaging in antisocial behaviour; and vulnerability has to

do with individual attributes that increase the risks of engaging in socially proscribed
behaviour.

Protective factors are negatively associated with problem behaviour while risk

factors increase the likelihood of engaging in problem behaviour (Jessor, 1998, 2002,

2003; Jessor, 2008). The PBT framework has been used in various contexts in and

outside the US to explain various problem behaviours (Vazsonyi et al., 2008; Kabiru

et al., 2010; Ndugwa et al., 2010).

In this paper, the PBT framework is used to explain early childbearing among ado-

lescent girls aged 15–19 in two informal settlements in Nairobi city. Early childbearing
is considered a problem behaviour because of its attendant adverse health, social and

economic consequences for the adolescent girls living in such resource-constrained
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settings. An adolescent’s entry into motherhood is therefore expected to be negatively

associated with protective factors, and positively associated with risk factors.

In addition to psychosocial factors, socio-demographic factors are known to be
associated with adolescent fertility in different regions of the world. In her global

review of adolescent childbearing, Singh (1998) points out that factors associated with

adolescent fertility include, among others, cultural practices of early marriage, espe-

cially in Africa and Asia, as well as cultural tolerance of premarital sexual relationships

to prove one’s fertility before marriage. Further, socioeconomic factors such as level of

urbanization and level of education have been shown to have an effect on adolescent

childbearing in many countries. Adolescents residing in urban areas and those with

higher levels of education are likely to delay their childbearing due to known conflicts
between schooling, work and childrearing (Singh, 1998; Gupta & Mahy, 2003a). How-

ever, some studies show that education can also be a risk factor for childbearing

through its weakening of parental controls, especially where young people spend con-

siderable periods of time in school (Zabin & Kiragu, 1998). Parental education is also

an important determinant of adolescent childbearing, with daughters of more educated

parents being more likely to delay their entry into motherhood (Tambashe & Shapiro,

1996; Lee, 2001).

Family structure is an important determinant of adolescent fertility, with adolescents
raised in polygamous households being more likely to initiate sexual activity early com-

pared with those in monogamous households (Tambashe & Shapiro, 1996). Parental

survival status is also associated with early childbearing, with orphans being more likely

to begin childbearing early (Tambashe & Shapiro, 1996; Cavazos-Rehg et al., 2010).

Parent–child communication is an important protective factor against early sex and

pregnancy. In a study conducted in Kenya, Magadi et al. (2009b) found that adoles-

cents who discussed sexual issues with their boyfriends as opposed to their parents or

peers began childbearing earlier. They also noted that adolescents who made auto-
nomous reproductive health decisions had a higher likelihood of childbearing during

adolescence, as were those who had strong gender bias.

In general, major factors associated with early adolescent childbearing in develop-

ing countries include low education level, unstable family structure, absence of a father

figure, low self-esteem, low socioeconomic status, early sexual debut and experience of

physical abuse (Baumgartner et al., 2009; Lion et al., 2009). This paper investigates

whether these factors are also correlated with adolescent entry into motherhood in

two slum settlements in Nairobi, Kenya.

Methods

Study design, participants and procedures

This paper draws on data collected under the Transition to Adulthood (TTA) com-

ponent of the Urbanization, Poverty and Health Dynamics (UPHD) project that the

African Population and Health Research Center (APHRC) conducted between 2007

and 2010 in two informal settlements, Korogocho and Viwandani, in Nairobi city.

The UPHD is nested in the Nairobi Urban Health and Demographic Surveillance

System (NUHDSS), which has been implemented by APHRC in the two slums since
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2002. Nearly 72,000 people in about 28,000 households are annually covered in the

two slum settlements. Every 4 months, fieldworkers visit all households within the

Demographic Surveillance Area (DSA) to collect information on births, deaths, migra-
tions, health, childhood vaccination, health-seeking behaviour, education, household

possessions and amenities, livelihood sources, and so on. The TTA is a 3-year prospec-

tive study that aims to identify protective and risk factors in the lives of adolescents

growing up in the two informal settlements, and examine how these factors influence

key markers of the transition to adulthood (transitions to secondary school, sexual

intercourse, marriage, parenthood, independent housing). The specific aims are to: (a)

identify sexual, reproductive health, livelihood, educational and other key concerns

and aspirations of young people as they grow up in urban informal settlements; (b)
determine both protective and risk factors (including coercion) that influence young

people’s transition to secondary school, employment, independent housing, sexual and

marital partnerships and parenthood and the sequencing of these transitions; and (c)

investigate the implications of childbearing aspirations for HIV/STI prevention and

vice versa, with particular focus on dual-protection strategies.

Existing instruments developed and used in various settings were adapted to de-

velop the TTA questionnaire (e.g. National Study of Youth and Religion, 2002; Jessor

et al., 2002), which was piloted and tested in areas outside the DSA. The questionnaire
was translated and administered in Swahili, Kenya’s national language. However, to

ensure comparability, the English and Swahili versions of the questionnaires were

reviewed. During fieldwork activities, proper and close supervision of fieldworkers

was ensured by the field supervisors and some of the senior researchers within the

team. Spot checks and quality controls during data entry and cleaning were done by

the team. Interviewers underwent rigorous training to ensure that all had a uniform

understanding of the questions.

The NUHDSS database of residents for the year 2007 was used to randomly select
adolescents aged 12–22 years in the study areas (Beguy et al., 2009a, b; Kabiru et al.,

2010). During the first wave (November 2007–June 2008), 4058 randomly selected

young people aged 12–22 years were interviewed at their homes (50% males). Refusal

rate was less than 5% of young people who were requested to be respondents in the

study.

Although age definitions of adolescence vary from one culture to another, it is

defined in this study as the age group 15–19 years. Individuals aged 20–22 years are

considered to be in their early adulthood. To generate the analytical sample of 15-
to 19-year-old girls for this paper, 114 observations were first omitted from the 4058

successfully interviewed youth because of inconsistent or missing data on age, date

of birth and/or age at first event (child, sex, marriage, housing), leaving 3944 (1957

females) individuals with valid data. Finally, all males and females aged 12–14 and

20–22 years were excluded from the sample. Adolescents aged 12–14 years are con-

sidered to be in their early adolescence and were not included in the analysis on entry

into motherhood. The final analytical sample therefore comprised 897 female adoles-

cents aged 15–19 years.
Ethical approval for the study was granted by the Kenya Medical Research Insti-

tute’s ethical review board. In addition, signed or verbal consent was obtained from

all respondents. Parental consent was also sought for respondents aged 12–17 years.
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Measures

Outcome variable. The outcome variable was based on answers to the following

three questions: ‘Have you ever given birth?’ and if so, ‘In what month and year did

you have your first child’, ‘How old were you when you had your first child?’ The out-

come variable was the age at which a person makes the transition to first motherhood

(uncensored individuals) or age at interview if the event had not occurred as at the time
of the survey (censored individuals). A dichotomous variable (coded 1 if the first birth

occurred and 0 if not) was used to define the censoring status.

Explanatory variables. Differences in the timing of entry into motherhood may be

explained by socio-demographic and psychosocial factors, and other markers of the

transition to adulthood, whose measures were included as explanatory factors in the

regression models.

Socio-demographic characteristics (Table 2) used in the multivariate analysis in-
cluded study site (Korogocho vs Viwandani), age in years, educational level, ethnic

group, religion, place of birth (born in slum vs born outside), mother’s survival status

(mother alive or not), father’s survival status (father alive or not), schooling status (in

school vs out of school). Educational attainment was divided into three categories: no

education, primary education, secondary education or higher. Also, a variable indicat-

ing whether the respondent has ever used contraception was included in the analysis

(yes vs no). Two key markers of the transition to adulthood, namely marital status

and independent housing, were also included as part of the explanatory variables.
Both marital status and independent housing were considered as time-varying variables.

Marital status was coded 1 if the individual was married or living together with a partner

and 0 otherwise. Similarly, independent housing was coded 1 if an individual owned or

rented her house and 0 otherwise. An index computed based on responses to six items

measuring attitudes towards contraceptives was also used as an explanatory variable.

Protective and risk factors, as categorized by Jessor in the PBT framework, were

generated using composite scores derived from standardized values of individual items.

Cronbach’s alpha was used to assess internal consistency of scores for each composite
measure (Crocker & Algina, 1986). The alpha reliabilities of the composite measures

were acceptable (Cronbach’s alpha >0.6) (see Table 1).

In this paper, protective factors included social controls protection, individual con-

trols protection and support protection. The social controls protection index was mea-

sured using fourteen items related to parental monitoring and perceived peer attitudes

towards antisocial behaviours. The individual controls protection included six items

related to religiosity, positive attitude towards schooling, resistance to peer pressure

and traditional attitudes towards sexual behaviour. Support protection refers to the
presence of a supportive environment and was measured using sixteen items. The Multi-

ple Pro-Social Behaviour Index (MPSBI) is a composite eight-item index constructed

measuring involvement in community activities (eight items).

Risk factors include models risk and vulnerability risk. The models risk index was

measured using seven items measuring models for risk behaviour in family, peers and

school context. On the other hand, 23 items related to low self-esteem, low perceived

life chances, adverse life experiences and perceived peer pressure to engage in sex were
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Table 1. Description of items used to measure protective and risk factors

Questions Item Response code

Social controls protection (Cronbach’s alphaF 0.83)

1–9 How much would you say your parents/guardians really

know about the following things about you:

Where you spend time in the evenings on weekdays?

Who you spend time with in the evenings on week days?

Where you spend time on weekends? Who you spend

time with on weekends? What you do during your free

time? How you spend your money? Whether you have

or do homework? What TV programmes, videos or films

you watch? Who your friends are?

1 (never know) to

3 (always know)

10–11 How often does your parent/guardian scold or reprimand

you when you do something wrong; for example, if you

come home late, don’t do your chores, watch too much

TV? When you do something wrong, how often does

your parent/guardian spank or slap you?

1 (never) to

5 (every time)

12 If you are currently in school, how important is it to

your friends that you do well in school?

1 (not too important) to

3 (very important)

13–14 How do most of your friends feel about someone your

age drinking alcohol? How do most of your friends feel

about someone your age using marijuana or other

drugs?

1 (strongly disapprove)

to 4 (strongly approve)

Individual controls protection (Cronbach’s alphaF 0.76)

1–6 How important is it to you to rely on religious teaching

when you have a problem? How important is it to you

to believe in God? How important is it to you to rely on

religious beliefs as a guide for day-to-day living? How

important is it to be able to turn to prayer when you

are facing a personal problem? How important are the

following things to you: Finishing secondary school?

Going to university?

1 (not important) to

4 (very important)

Support protection (Cronbach’s alphaF 0.83)

1–4 Since the beginning of this school year how often has

your (father/father figure) checked your homework or

asked you to make sure you had done it? Since the

beginning of this school year, how often have you talked

to your (father/father figure) about any progress or

problems you were having at school?

Since the beginning of this school year how often has

your (mother/mother figure) checked your homework

or asked you to make sure you had done it? Since the

beginning of this school year, how often have you talked

to your (mother/mother figure) about any progress or

problems you were having at school?

1 (never) to

5 (almost every day)
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5–10 How often does your father/father figure teach you

things you didn’t know? How often do you share secrets

or private feelings with your father/father figure? How

often does your father/father figure try to help you when

you need something? How often does your mother/

mother figure teach you things you didn’t know? How

often do you share secrets or private feelings with your

mother/mother figure? How often does your mother/

mother figure try to help you when you need something?

1 (never) to

5 (all the time)

11–16 Please indicate whether you agree or disagree with the

following statements:

You feel very close to your girlfriend/boyfriend. Your

girlfriend/boyfriend always takes the time to talk over

your problems with you. When you are with your

girlfriend/boyfriend you feel completely able to relax

and be yourself. No matter what happens, you know

that your girlfriend/boyfriend will always be there for

you. You know that your girlfriend /boyfriend has con-

fidence in you. Your girlfriend/boyfriend/partner often

lets you know that he/she thinks you are a worthwhile

person.

1 (strongly agree)

4 (strongly disagree)

Models risk (Cronbach’s alphaF 0.77)

1–7 Have any of your brothers or sisters ever had to drop

out of school for any reason? Have any of your brothers

or sisters ever had premarital sex? Have any of your

brothers or sisters ever smoked or do any currently

smoke cigarettes? Have any of your brothers or sisters

ever drunk or do any currently drink alcohol? Do you

know of any close friends who have kissed or been

kissed? Do you know of any close friends who have

fondled or been fondled? Do you know of any close

friends who have had sexual intercourse?

1 (yes), 2 (no)

Vulnerability risk (Cronbach’s alphaF 0.79)

1–5 In the last month, has your family/household ever not

had enough food to feed everyone? In the past three

months has your family/household suffered because

your parent(s)/guardian(s) were out of a job? Were you

ever kicked out of the home by a parent/guardian?

Did your parents ever divorce or separate? Sometimes

parents or other adults hurt children. Has a parent or

other adult living in your home ever hit you hard

enough to cause injury?

1 (yes), 2 (no)

6–7 How well do you get along with others your age? How

well do you live up to what other people expect of you?

1 (very well) to

4 (not well at all)

8 What about your ability to do well in school (even if

you are not in school currently)?

1 (very able) to

4 (not able at all)

Table 1. Continued
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9 How attractive do you think you are? 1 (very attractive) to

4 (not attractive at all)

10 On the whole, how satisfied are you with yourself ? 1 (very satisfied) to

4 (not satisfied at all)

11 How much peer pressure is there on people your age to

have sex?

1 (none) to 4 (a lot)

12–23 What are the chances that: You will finish primary

school? You will join secondary school? You will finish

secondary school? You will go to university? You will

have a job that pays well? You will be able to own your

own home? You will have job that you enjoy doing?

You will have happy family life? You will stay in good

health most of the time? You will not get HIV/AIDS?

You will not be able to move out of this area? You will

be respected in your community?

1 (high) 3 (low)

Multiple Problem Behaviour Index (MPBI) (Cronbach’s

alphaF 0.69)

1–4 Delinquent behaviors: How many times have you done

any of the following things in the last 4 months:

You stayed away from home at least one night without

your parent’s permission? You started a fight with your

peers? You took or tried to take something that belonged

to someone else, without their knowledge? You hit or

threatened to hit a peer or adult?

0 (never), 1 (once),

2 (more than once)

Multiple Pro-Social Behaviour Index (MPSBI)

(Cronbach’s alphaF 0.67)

1–8 Civic participation: Do you belong to a [group]?

(Groups: religious group, foot/netball club, drama

group/dance group/choir, anti-AIDS club, anti-drugs

club, Girl Guides/Boy Scouts, wildlife society, self-help

group)

1 (yes), 2 (no)

Attitudes towards contraception (Cronbach’s

alphaF 0.74)

1–6 It’s smart to use birth control to prevent an unplanned

pregnancy. Using birth control is just too much of a

hassle. It is a good idea to use condoms to protect

against getting AIDS. It’s just not right to use birth

control. The whole idea of birth control is embarrassing

to me. Teenagers who use birth control show they care

about themselves and their future.

1 (agreed) 2 (disagree)

Table 1. Continued
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used to measure vulnerability risk. The Multiple Problem Behaviour Index (MPBI) is a

composite index constructed measuring engagement in delinquent behaviours (four

items).

Analytic approach

All analyses were conducted using Stata 10.1. Event History Analysis (EHA) tech-

niques were employed for analysis, with Kaplan–Meier estimates being used to examine

Table 2. Descriptive characteristics of the sample of 15- to 19-year-old female adolescents

by age cohort, Nairobi informal settlements, 2007

15–17 years

(N ¼ 498)

18–19 years

(N ¼ 399)

15–19 years

(N ¼ 897)

Socio-demographic

characteristic

%

distribution

%

first child

%

distribution

%

first child

%

distribution

%

first child

Total 100.0 4.6 100.0 27.3 100.0 14.7

Slum of residence

Korogocho 53.0 4.5 52.4 28.2 52.7 15.0

Viwandani 47.0 4.7 47.6 26.3 47.3 14.4

Born in the slum?

No 35.3 6.8* 50.6 33.7*** 42.1 21.2***

Yes 64.7 3.4 49.4 20.8 57.9 10.0

Mother alive

No 5.6 10.7 8.8 45.7** 7.0 30.2***

Yes 94.4 4.3 91.2 25.5 93.0 13.5

Father alive

No 20.9 4.8 23.6 38.3*** 22.1 20.7***

Yes 79.1 4.6 76.4 23.9 77.9 13.0

Ever used contraception

No 95.0 3.6*** 84.5 27.9 90.3 13.7***

Yes 5.0 24.0 15.5 24.2 9.7 24.1

Currently in school

No 28.1 16.4*** 73.2 37.3*** 48.2 30.6***

Yes 71.9 0.0 26.8 0.0 51.8 0.0

Education level

Never attended school 0.8 25.0*** 1.8 42.9*** 1.2 36.4***

Primary 58.6 7.2 49.6 42.9 54.6 21.6

Secondary 40.2 0.5 47.9 10.5 43.6 5.4

Other 0.4 0.0 0.8 33.3 0.6 20.0

Ever married/lived together

No 96.2 2.5*** 76.2 11.8*** 87.3 6.1***

Yes 3.8 57.9 23.8 76.8 12.7 73.7

Ever rented/owned a house

No 97.8 3.7*** 83.7 20.4*** 91.5 10.5***

Yes 2.2 45.5 16.3 63.1 8.5 60.5

*p < 0.1; **p < 0.05; ***p < 0.001.
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the timing of first motherhood and Cox regression models to investigate the influence of

various factors on entry into motherhood (Allison, 1991; Cleves et al., 2008). To allow

age at first motherhood to be censored, it was considered as time-to-event data. Some
individuals may not have given birth by the time of survey. Individuals were considered

to be at risk from birth until they first become mothers or censored at the time of the

survey for those who were still childless. For girls who had yet to reach a particular

age and who had not experienced first motherhood, the risk of having a first child at

that age was assumed to be the same as that for individuals who had reached that age.

Cox’s proportional hazards models were used for the multivariate analysis, since

they do not need specification of the form of the distribution of the baseline hazard

rate (Cox, 1972; Cox & Oakes, 1984; Blossfeld et al., 1989). These models also allow
for use of time-varying covariates: that is, characteristics whose status may change

over time. When the hazard ratio is greater than one, it means a higher risk of first

child in the corresponding category, as compared with the reference category. Con-

versely, the risk of having first child is lower when the hazard ratio is less than one.

The hazard rate in the Cox model is computed as:

hðt=zjÞ ¼ h0ðtÞ:expðbjzjðtÞÞ;

where the regression coefficients are to be estimated from the data. The term h0(t) is

the baseline hazard function (the hazard when z ¼ 0), zj (t) is the individual covariates
vector and bj is a vector of the regression parameters that indicates the effects of these

covariates, some of them varying with t (hence the term time-varying covariate). The

relative hazards are given by exp(zj (t)b).

Variations in the timing of entry into motherhood were examined in two age cohorts:

15–17 years (younger cohort) and 18–19 years (older cohort). Actually, being an ‘early’

mother among 15- to 17-year-olds could be a different phenomenon than being an ‘early’

mother among 18- to 19-year-olds. Indeed, the explanatory factors are likely to play a

very different role in the younger cohort than in the older cohort. In other words, what
are the correlates of ‘earliness’ of entry into motherhood among the 15- to 17-year-olds

as against those of the 18- to 19-year-olds?

Results

Descriptive analyses

Descriptive characteristics for the 897 female participants in the analytic sample are

displayed in Table 2. About 15% of the 15–19 year female adolescents reported having

had a child, with older adolescents being more likely than the younger ones to have

done so (27% vs 5%). About 47% of adolescents were living in Korogocho and 53% in

Viwandani; the same distribution is observed within the two age groups. Fifty-eight per
cent of all adolescents were born in the slum areas; this percentage is higher among the

younger cohort (65% vs 49%). Most of the adolescents reported having their parents

alive: 93% for mother and 78% for father. Similar percentages are observed for the

two age groups. Overall, only 1% never attended school (1% for younger cohort and

2% for older cohort), 55% of the respondents have attained primary level of education
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(59% for younger cohort vs 50% for older cohort) and 44% have at least secondary

level education (40% for younger cohort and 48% for older cohort). At the time of the

survey, 52% of the 15–19 year female adolescents were attending school, with those
from the younger cohort being more likely to do so (72% vs 27%). About 13% of the

participants reported having ever been married (4% of younger adolescents vs 24%

of older ones) and 9% had ever owned or rented their residential unit (2% of younger

adolescents vs 16% of older ones).

Overall, most of the individual adolescent characteristics are significantly associated

with first motherhood, as shown in Table 2. The proportion of adolescents who are

primiparous is higher among adolescents born outside of the slums ( p < 0.01), not en-

rolled in school ( p < 0.01), ever married ( p < 0.01), ever been residentially independent
( p < 0.01), without religion ( p < 0.01) and those who had ever used contraception

( p < 0.01). The proportion of adolescents who had a child was lowest among those

with at least secondary education level ( p < 0.01). In the younger cohort, all these asso-

ciations are also statistically significant, except for that between mother’s survival,

father’s survival and first child. In the older cohort, it is only the association between

contraceptive use and first child that is not significant. Among the older cohort, contrary

to what was observed in the overall sample, the proportion of primiparous adolescents

is higher among those who have never used contraception, although the association is
not statistically significant.

In the following section, the results of the event history analysis enable the timing

of entry into motherhood to be examined, as well as its associations with possible

predictors, while controlling for the effects of other important factors, using Kaplan–

Meier estimates and Cox regression models.

Descriptive statistics on first birth among the participants are shown in Table 3.

The median age cannot be calculated for the whole sample as it had not yet been

attained. A quarter of adolescents had their first child by age 18.9. By age 15, 1% of
adolescents aged 15–17 and 3% of those aged 18–19 had had their first child. By age

18, 21% of the whole sample and 34% of those aged 18–19 were already mothers.

Multivariate analysis

Results from the Cox models are presented in Table 4, by age cohort. Models 1 and

4 include only the socio-demographic variables. In Models 2 and 5, the two other

key markers of transition to adulthood are controlled for, in addition to the socio-
demographic variables. All the variables are controlled for in Models 3 and 6.

Among adolescents aged 15–17 years, none of the socio-demographic characteristics,

with the exception of current school attendance, significantly affected the timing of entry

into motherhood after controlling for other factors. Hazard ratios (HRs) from the full

Model 3 indicate that adolescents currently attending school are significantly more likely

(the HR is almost equal to zero) to delay childbearing. Adolescents without education

enter into motherhood earlier, while those with at least secondary level of education do

so at a later age, although the ratios are not significant at the 5% level. The significant
and negative effective of secondary education only disappears when marriage and resi-

dential independence are controlled for in the models.
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There is no significant difference in the timing of childbearing based on adolescents’

lifetime contraceptive use, although the findings show that adolescents aged 15–17 years

who have ever used contraception were more likely to delay childbearing.

As expected, marriage is significantly associated with entry into motherhood. Results

from Model 3 suggest that married adolescents are more than 13 times more likely to
have their first child earlier that the non-married adolescents. Although those who are

residentially independent are also more likely to give birth earlier, the HR is not statis-

tically significant. These effects were also observed in Model 2, which includes only

those two variables and the socio-demographic characteristics.

As for protective factors, the findings from Model 3 indicate that although all the

HRs corresponding to the protective factors are in the expected direction, i.e. less than

1, none of them is significantly associated with the timing of making the transition into

motherhood. In a model where only the psychosocial variables were controlled for
(results not shown here), MPSBI and support protection are significantly associated

with entry into motherhood, with both higher scores on these two indices associated

with a delay in the timing of first birth. With regard to risk factors, the results suggest

that having negative models is associated with the outcome of interest; adolescents with

a high level of model risk are more likely to enter into motherhood earlier. Although only

marginally significant at 10%, in a model that only controls for psychosocial variables,

increasing vulnerability risk is associated with earlier entry into motherhood. There is no

significant difference in the timing of entry into motherhood based on attitudes towards
contraception.

Table 3. Descriptive statistics of age at first birth by age cohort, female adolescents,

Nairobi informal settlements, 2007

15–17 year

cohort

18–19 year

cohort Total

Proportion having a first birth by age (years):

12 0% 0% 0%

13 0% 1% 0%

14 1% 1% 1%

15 1% 3% 2%

16 2% 4% 3%

17 8% 16% 13%

18 – 24% 21%

19 – 31% 29%

Age at:

First quartile na 18.9 19.0

Median na na na

Third quartile na na na

Person-years at risk 8164.4 7365.1 15,529.5

N 498 399 897

Events 23 109 132

na ¼ not attained.
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Table 4. Hazard ratios of having first birth among female adolescents by birth cohort (Cox model), Nairobi informal settlements, 2007

Hazard ratios (95% CI)

15- to 17-year-old 18- to 19-year-old

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Socio-demographic variables
Age (years) 1.22 (0.56–2.67) 1.20 (0.45–3.20) 1.12 (0.21–6.08) 0.85 (0.55–1.31) 0.73 (0.46–1.14) 0.81 (0.51–1.29)
Slum residence (ref. Koch)

Viwandani 0.81 (0.27–2.44) 0.24** (0.06–0.94) 0.31 (0.04–2.41) 0.89 (0.53–1.49) 0.92 (0.57–1.48) 1.06 (0.67–1.70)
Education (ref. primary)

Never attended 4.95 (0.60–41.04) 2.00 (0.42–9.42) 4.80 (0.60–38.67) 2.06 (0.49–8.67) 1.88 (0.61–5.79) 2.74 (0.77–9.80)
Secondary or higher 0.13* (0.02–1.05) 0.29 (0.04–2.35) 0.20 (0.01–3.61) 0.41*** (0.24–0.70) 0.57** (0.35–0.94) 0.67 (0.37–1.18)
Other 0.30 (0.04–2.05) 0.05*** (0.01–0.33) 0.21 (0.01–4.61) 0.73 (0.10–5.17) 0.33 (0.03–4.45) 0.42 (0.03–5.12)
Currently in school 0.00*** (0.00–0.00) 0.00*** (0.00–0.00) 0.00*** (0.00–0.00) 0.00*** (0.00–0.00) 0.00*** (0.00–0.00) 0.00*** (0.00–0.00)

Born in slums 0.64 (0.27–1.53) 0.71 (0.25–1.97) 0.47 (0.14–1.66) 0.68 (0.40–1.13) 0.98 (0.58–1.67) 0.95 (0.57–1.59)
Mother alive 0.56 (0.07–4.38) 0.67 (0.13–3.40) 0.43 (0.06–2.88) 0.67 (0.34–1.34) 0.79 (0.39–1.58) 0.60 (0.29–1.23)
Father alive 1.77 (0.43–7.23) 1.87 (0.48–7.27) 2.80 (0.39–20.16) 0.87 (0.55–1.38) 0.98 (0.59–1.62) 0.96 (0.58–1.59)
Ever used contraception 0.98 (0.13–7.64) 0.73 (0.39–1.37)

Transition markers
Married 18.46*** (6.67–51.12) 13.72*** (1.99–94.40) 8.16*** (5.15–12.95) 8.22*** (5.24–12.90)
Owned or rented a house 1.44 (0.40–5.19) 1.12 (0.15–8.28) 1.14 (0.71–1.83) 1.09 (0.65–1.82)

Psychosocial variables
MPBIa 1.53 (0.86–2.72) 1.10 (0.83–1.46)
MPSBIb 0.64 (0.10–4.21) 0.93 (0.46–1.88)
Social controls protection 0.61 (0.26–1.46) 0.76** (0.59–1.00)
Individual controls protection 1.29 (0.53–3.15) 0.73** (0.54–0.98)
Social support protection 1.11 (0.39–3.14) 1.09 (0.80–1.50)
Model risk 2.27** (1.14–4.52) 1.03 (0.78–1.35)
Vulnerability risk 1.15 (0.27–4.92) 1.39 (0.81–2.42)
Positive attitudes towards

contraception
1.27 (0.41–3.87) 0.70 (0.42–1.18)

Wald w2 11,001.622*** 19,727.065*** 10,400.520*** 18,609.371*** 29,892.313*** 33,661.686***
�2Log Likelihood 188.96 162.54 150.16 1122.66 1030.7 1013.24
Subjects (events) 498 (23) 498 (23) 498 (23) 399 (109) 399 (109) 399 (109)
Time at risk 8164.359 8164.359 8164.359 7365.094 7365.094 7365.094

*p < 0.1; **p < 0.05; ***p < 0.01. Models controlled for ethnicity, religion.
a Multiple Problem Behaviour Index.
b Multiple Pro-Social Behaviour Index.
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For adolescents aged 18–19 years, the findings indicate similar associations when it

comes to socio-demographic characteristics and transition markers. School attendance

considerably delays entry into motherhood, while marriage hastens it. As with the 15-
to 17-years-olds, older adolescents with at least a secondary level of education delay

their entry into motherhood, although the corresponding hazard ratio is not significant

at the 5% level. The negative effect of secondary education became insignificant after

the introduction of psychosocial variables in the full model (they were highly signifi-

cant in previous models). No significant difference was observed with regard to the

other socio-demographic characteristics.

Among the protective factors, social and individual controls protection are signifi-

cantly associated with timing of entry into motherhood. Adolescents with high levels of
these two factors are likely to delay their entry into motherhood (chances are reduced

by 24% and 27% for social controls and individual controls, respectively). None of the

risk factors is significantly associated with timing of entry into motherhood in the older

cohort, although in a model that only controls for psychosocial variables, adolescents

with high vulnerability risk are likely to enter into motherhood earlier. As with the

younger cohort, there is no significant difference in the timing of childbearing based

on attitudes towards contraception.

Discussion

This paper is based on data collected from 15- to 19-year-old adolescents in two

resource-poor settings in Nairobi to investigate patterns and determinants of the timing

of entry into motherhood. The focus is on the association between the timing of child-

bearing and other key transitions to adult roles, socio-demographic characteristics and

psychosocial variables. This study adds to the growing body of evidence on transition to

adult roles among young people in urban informal settlements in sub-Saharan Africa.
The findings suggest that some female adolescents become mothers at very young

ages; 21% of the whole sample and 34% of those aged 18–19 are already mothers by

age 18. Given their incomplete physical maturity, these young females are likely to face

special risks during pregnancy and delivery, especially in such resource-poor settings

characterized by lack of basic health facilities and relatively high cost of health care

(Izugbara et al., 2009). In addition, in a context where educational and employment

opportunities are scarce, younger mothers are more likely to drop out of school and

hence have reduced opportunities for gainful employment. Previous evidence has shown
that living in resource-constrained settings predisposes adolescents to increased risk of

negative social outcomes, including risky sexual behaviour, substance use, delinquency

and violence (Blum et al., 2000; Mugisha et al., 2003; Ngom et al., 2003; Dodoo et al.,

2007). Consequently, programmes aiming to reduce risky sexual behaviours that could

lead to childbearing among adolescents should be made in tandem with initiatives to

enhance livelihood prospects for those in lower income brackets. Further, these pro-

grammes must be introduced very early, and before the onset of sexual activity.

As expected, marriage has a strong relationship with the timing of first birth for
both younger and older cohorts, with adolescents who are married or living together

with their partners entering into motherhood significantly earlier than those who are

not. This is consistent with previous evidence that shows that marriage is a key driver
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of fertility in sub-Saharan Africa, although out-of-wedlock childbearing is becoming

increasingly common in the region (Tambashe & Shapiro, 1996). It is apparent that

union increases the frequency of fertile sexual intercourse. Consequently, efforts to
reduce early childbearing must include initiatives to discourage girls from marrying

early. Early childbearing, which often stems from early marriage, entails potential

health risks for the young mother and the child (Zabin & Kiragu, 1998). Early marriage

may also limit educational opportunities and may occur when the young person is not

fully prepared to take over marital and parental responsibilities (Singh & Samara,

1996). In many cases, early marriage is associated with higher chances of divorce or

separation, which may leave the young mother bearing the sole responsibility of raising

the child, without any social or family support, either emotionally or financially.
Education was found to be a strong predictor of the timing of childbearing. Spe-

cifically, being in school was associated with a delay in the timing of childbearing.

Although the observed association between school enrolment or educational level may

be misleading because some girls who are not in school at the time of the survey could

have dropped out of school because of pregnancy-related reasons, previous studies do

show that in-school youth tend to delay sexual activity (Ajayi et al., 1991; Kabiru

et al., 2010). This suggests that even within impoverished communities like slum settle-

ments, education is an important pathway for reducing early childbearing and asso-
ciated negative reproductive health and socioeconomic outcomes. This needs to be

further enlightened through, for instance, exploration of the association between school

curricula, including sexual and reproductive health education, and reproductive outcomes

among girls living in such poor settings. Other studies have also found that adolescents

with at least secondary education are less likely to give birth or get pregnant than those

with no or little formal education (Mboup & Saha, 1998; Quamrun & Hosik, 2008;

Magadi & Agwanda, 2009a). In their analysis of DHS data in eight countries in sub-

Saharan Africa, Gupta & Mahy (2003a) found a strong negative influence of education
on the probability of childbearing in all countries. In particular, they concluded that

ensuring that adolescent girls receive at least a secondary level of education is the

optimal way of delaying childbearing. Our analyses somehow support this argument:

adolescents with at least secondary education level enter into motherhood later. It may

be not only important to enrol girls in school, but also necessary to retain them in the

education system until they complete secondary school. Consequently, policies and pro-

grammes such as universal primary education should be extended to ensure increased

access to, and completion of, secondary education. However, this may not be done in
isolation as the poor job prospects in poor settings such as slums may lower the motiva-

tion among adolescent girls to complete secondary school.

Although the hazard ratios are not statistically significant, being residentially inde-

pendent appears to hasten entry into motherhood for both age cohorts. Given the

space constraints that typify the slum settlements in Nairobi, young adults are almost

forced to leave their parental home, leaving them highly exposed to risky sexual behav-

iours that lead to increased risks of early childbearing, especially in an environment

where contraceptive use is low (Amuyunzu-Nyamongo & Magadi, 2006; Dodoo et al.,
2007). Further investigations are needed to understand the consequences of home-leaving

among adolescents living is such poor settings.
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Overall, the findings provide some support for the theoretical concepts of ‘models’

(both protection and risk), controls (both individual and social), supports and vulnera-

bility in the PBT framework. Among 15- to 17-year-old adolescents, models risk (the
presence of models for problem or anti-social behaviours, including early sexual activity)

is significantly associated with entry into motherhood, with those having high models

risk being more likely to have a first child earlier. This indicates the vulnerability of

younger girls in an environment where indulgence in problem behaviours is common

practice. In a recent study, Ndugwa and others (2010) found that models risk is a strong

predictor of involvement in problem behaviour among 12- to 19-year-old adolescents

living in Korogocho and Viwandani slum settlements in Nairobi. In contexts typified

by early childbearing, young parenthood may become normative, meaning that adoles-
cent girls become pregnant because many of their peers and family members also begin

childbearing early.

Social controls protection, such as parental monitoring and perceived peer dis-

approval of antisocial behaviours, reduces the likelihood of early entry into mother-

hood for 18- to 19-year-old female adolescents living in slum settlements. This is con-

sistent with other evidence that shows that parental monitoring often prevents young

people from engaging in risky sexual behaviours that could trigger early childbearing

(Babalola et al., 2005; Kumi-Kyereme et al., 2007). Previous findings from Nairobi
slums show that it is the father’s presence, in particular, that is associated with lower

risk of engaging in sexual activity and, hence, lower risk of pregnancy (Ngom et al.,

2003). Also, adolescents often identify themselves with peer groups while growing up,

allowing the latter to serve as models for appropriate behaviour. Adolescents’ sexual

behaviour has been found to be associated with peers’ attitudes and behaviours in

slum and non-slum communities in Nairobi (Kabiru et al., 2010). In addition, 18- to

19-year-old adolescent girls with strong individual controls protection, such high

religiosity and positive orientation towards school, are likely to delay their first birth.
It is possible that highly religious adolescent girls are frequently exposed to moral

messages against early sexual debut and pregnancy; they are also likely to commit to

stand by such teachings given their stronger religious engagement. Moreover, they

may often interact within a network of religious peers who serve as models for con-

ventional behaviours. This finding also suggests that adolescents with high educational

expectations might choose to delay sexual experience and childbearing to meet those

expectations.

The study findings should be interpreted in light of several limitations. First, the
analysis is based on self-reported information and thus is subject to self-report bias.

For example, there is possible under-reporting of children who died shortly after birth.

Also, retrospective recording of timing of first birth, marriage and independent housing

may affect the accuracy of reporting. This means that the true magnitude of adolescent

childbearing in the sample could be higher than that observed. Second, most of the

independent variables are time-invariant, thus limiting the possibility of inferring cau-

sality. As a result, most of the findings do not infer causation, apart from those related

to marriage and independent housing. They rather denote association between the
independent variables and entry into motherhood. Further, another marker of the

transition to adulthood, i.e. entry into income-generating activity, cannot be used in

analysis as the related data were not collected during Wave 1 of the Transition to

D. Beguy et al.738



Adulthood (TTA) questionnaire used in this paper. Also, qualitative information was

not available to enlighten the quantitative findings.

These limitations notwithstanding, the findings highlight some key factors that are
likely to be important drivers of early entry into motherhood among the two age

groups of adolescents living in urban Nairobi slums. These findings support the need

for programmes or policies that enhance controls protection, buffer or moderate the

exposure to models that support unconventional behaviour, keep girls in school and

improve livelihood opportunities among adolescents at high risk of early childbearing.
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