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We use data from the Demographic and Health Surveys to examine the patterns of stall in fertility
decline in four Eastern African countries. Contrary to patterns of fertility transition in Africa that
cut across various socio-economic and geographical groups within countries, we find strong selec-
tivity of fertility stall across different groups and regions in all four countries. In both Kenya and
Tanzania where fertility decline has stalled at the national level, it continued to decline among
the most educated women and in some regions. While fertility has remained at pre-transition
level in Uganda over the past 20 years, there are signs of decline with specific groups of women
(especially the most educated, urban and those in the Eastern region) taking the lead. For
Zimbabwe, although fertility has continued to decline at the national level, stall is observed
among women with less than secondary education and those in some of the regions. We link
these intra-country variations to differential changes in socio-economic variables, family planning
programme environment and reproductive behaviour models. The results suggest that declines in
contraceptive use, increases in unmet need for family planning, increasing preferences for larger
families, and increases in adolescent fertility were consistently associated with stalls in subgroup
fertility across all four countries. These results are consistent with models that emphasize the role
of declines in national and international commitments to family planning programmes in the
premature stall in sub-Saharan fertility transition.
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1. INTRODUCTION
Slowing population growth has been identified as a
necessary, though not sufficient, factor in ameliorating
foreseeable threats to global peace and prosperity. The
persistent high fertility in sub-Saharan Africa (SSA)
and its potential adverse effects on the region’s devel-
opment efforts led to substantial research, policy and
action focused on identifying and addressing the
various social, cultural and economic factors that
served to maintain fertility at high levels in the
region (Shapiro & Gebreselassie 2008; Bongaarts &
Sinding 2009). Apart from efforts to increase edu-
cational opportunities and improve health conditions,
the main policy response to concerns about rapid
population growth was the implementation of volun-
tary family planning programmes that provided
information about, and access to contraceptives that
permitted women and men to control their reproduc-
tive lives and reduce unwanted childbearing
(Bongaarts & Sinding 2009). By the beginning of the
1990s, a corpus of studies documented evidence of
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the spread of fertility decline in some countries
throughout the developing world, including SSA.
Total fertility rates (TFR) were projected to decline
in both Asia (from 4.2 to 2.4) and Latin America
and the Caribbean (from 3.5 to 2.5) between 1985
and 2005. Although the projected decline for SSA
was not as sharp as in the other regions, TFR in the
region was projected to decline from 6.5 to 5.2 over
the same period (US Census Bureau 1998).

In the recent past, however, new concerns have
emerged that the ongoing fertility decline in Africa
has been stalling since the second part of the 1990s
and early 2000s in some countries that have been at
the forefront of fertility decline in the region. An
analysis of fertility trends in countries with multiple
nationally representative datasets identified about
15 African countries as experiencing stall1 in fertility
decline (Bongaarts 2006, 2008; Westoff & Cross
2006; Garenne 2007; Moultrie et al. 2008;
Schoumaker 2008; Shapiro & Gebreselassie 2008).
Several countries in the region, however, are still at
an early stage of fertility transition (e.g. Tanzania,
Rwanda, Mozambique and Guinea), while some
others are at pre-transition fertility levels (e.g. Mali,
Niger and Uganda; Shapiro & Gebreselassie 2008).

With slow pace of fertility decline in many SSA
countries, growing evidence of stall at high fertility
levels of more than five children per woman in a
1 This journal is q 2009 The Royal Society
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third of the countries, and several other countries
remaining at pre-transition or early stages of fertility
transition, fertility decline in Africa is thought to
have considerably slowed in the second part of the
1990s and early 2000s (Bongaarts 2008). The
potential implications of these trends for the region’s
social and economic development have engendered
new research interests, debates and discourses, includ-
ing the role of voluntary family planning as a principal
policy instrument in addressing high rates of
population growth in the region (Bongaarts & Sinding
2009).

Although the stalling of fertility decline in some
African countries has been evidently documented,
there are little consensus on the magnitude and
causes of such stalls. Published studies have offered
several hypotheses and explanations for the stall in
fertility decline but with mixed results. The factors
that have been linked to the stall include the loss of
focus on family planning programmes in the develop-
ment agenda of these countries following new health
challenges such as HIV/AIDS (Agyei-Mensah 2007);
the HIV/AIDS epidemic and its impact on infant
and child mortality (Westoff & Cross 2006; Moultrie
et al. 2008); changes in proximate determinants of
fertility including changing attitudes towards family
size preferences (Bongaarts 2002, 2006, 2008; Westoff &
Cross 2006); changes in attitudes towards family
planning; changes in levels of contraceptive use and
socio-economic development (as reflected in changes
in women’s education, infant and child mortality
and real per capita economic growth (Bongaarts
2006; Westoff & Cross 2006; Shapiro & Gebreselassie
2008).

In their detailed study of Kenya, Westoff & Cross
(2006) illustrated the selectivity of stall in fertility
decline, showing that the stall is particularly selective
of subgroups with certain socio-economic character-
istics. For instance, while the stall in Kenya is
identifiable among women with lower or no formal
education, fertility decline, though marginal, contin-
ued among the most educated women. Likewise, stall
in contraceptive prevalence is seen mainly among
younger women and among those with less education.
These previous findings raise several relevant research
and policy questions:

(i) does the selectivity of stall in fertility decline
observed in Kenya apply to other countries in
the region?

(ii) what are the drivers of the stall in fertility
decline and do these drivers vary across
subgroups? and

(iii) what are the implications of the stall on the
future population of the SSA region?

In seeking answers to these questions, we reiterate
what is known about stalled fertility decline in SSA,
underscoring issues relating to patterns and drivers
of the stall. We quantify the magnitude of the fertility
change, highlighting specificities and commonalities
across four2 countries in Eastern Africa (Kenya,
Tanzania, Uganda and Zimbabwe) and within subre-
gions and subgroups in each country. In particular,
Phil. Trans. R. Soc. B (2009)
we examine why specific subgroups within a country
experience an increase or stagnation in their fertility
behaviour while other subgroups within the same
country continue to experience a decline in their ferti-
lity. We draw implications of our findings for the future
of the region’s population size and policy directions.
2. OBJECTIVES
Following from our stated research questions, this
study specifically seeks to address the following
objectives:

(i) describe fertility trends, patterns and magni-
tude of stalled fertility decline in four Eastern
African countries at the national levels and
among subgroups within the countries;

(ii) identify unique and common factors associated
with stalling or continuing fertility decline
among subgroups within each country;

(iii) highlight the implications of the patterns, mag-
nitude and drivers of the stall for the future
population size of the region; and

(iv) identify possible policy and programmatic strat-
egies for addressing fertility stall in the region.

3. ANALYTICAL FRAMEWORK
Most of the literature seeking to explain fertility pat-
terns in SSA can be classified into one of three
models in terms of the factors they hold as important
in explaining observed levels, differentials or trends
in fertility. These are the reproductive behaviour model,
the socio-economic model and the institutional model.
Changes in fertility, including both fertility transition
and stall in the transition, have also been explained
by changes associated with these models. Changes
in fertility may result from changes in the reproduc-
tive preferences or behaviour of individual women;
changes in the compositional distribution of women
by different socio-economic characteristics that
are associated with fertility; or changes in the insti-
tutional policy or programme environment that may
constrain childbearing decisions of individual women
or limit their access to reproductive health services.
The effects of changes in the institutional policy or
programme environment may operate through changes
in individual preferences or behaviour. We summarize
below the main propositions of each of these models
with special focus on stalled fertility transition, how
we operationalize them in the current study, and
their respective importance in understanding stall in
fertility decline in the Eastern Africa region. Again,
we analyse these changes at the regional level within
each country.

(a) Change in reproductive behaviour model

According to the reproductive behaviour model,
changes in proximate determinants of fertility could
explain changes in fertility, including fertility stalls.
The model primarily focuses on changes in fertility
preferences or behaviour. In general, declining or
steady age at marriage, earlier start of motherhood,
shorter birth intervals, increasing out-of-wedlock
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childbearing, decreasing contraceptive use and/or
declining infertility rates could slow or stall fertility
decline (Bongaarts 2006, 2008; Garenne 2007;
Shapiro & Gebreselassie 2008). For instance, the aver-
age annual rate of increase in contraceptive prevalence
among countries with stalling fertility was 0.8 per cent
per year compared to 1.4 per cent per year observed
among the non-stalling mid-transitional countries
(Bongaarts 2006). Likewise, fertility stall in Kenya
and Rwanda was associated with either a decline or
no improvement in contraceptive use, while the
tempo of marriage and childbearing has been noted
as factors explaining stalling fertility in Tanzania (Gar-
enne 2007).

Following empirical and theoretical considerations
and the availability of data across the four countries in
this study, we focus on changes in contraceptive use,
changes in desired family size, and changes in adoles-
cent childbearing as the key variables of interest in
our examination of the role of changes in reproductive
behaviour on the fertility stall in Eastern Africa.
Although we do not have data for all countries and all
surveys on attitudes towards family planning, we also
examine the role of changes in attitude towards family
planning by women of childbearing age and their
spouses, in the countries and periods for which the
data exist, in explaining stall in fertility transition in
Eastern Africa. Initial evidence of declines in fertility
rates in most SSA countries suggested that the declines
were preceded or followed by significant increases in
contraceptive prevalence and decreases in desired
family size. In the present study, rather than simply
establish if the stall varies across subgroups, we
further demonstrate how these proximate fertility deter-
minants drive observed trends in fertility within and
across countries. These reproductive behaviour
factors may be influenced by several other factors
including the level of support for family planning
programmes in the country. While adolescent fertility
(per cent of adolescents aged 15–19 who have
become mothers) is directly related to fertility out-
comes, it also captures both the changing tempo and
changing onset of childbearing which are known to
influence overall fertility rates (Emina 2005; Garenne
2008).
(b) Institutional model: family planning

service environment

One of the conclusions that has received far more
consensus among scholars of sub-Saharan fertility
transition is the role played by organized family plan-
ning programmes in initiating fertility decline in the
region. Growing interest by many developing country
governments to adopt national population policies
between the late 1960s and mid 1990s was matched
by phenomenal growth in international funding assist-
ance for family planning programmes. Although only
two developing country governments had official
policies to support family planning programmes
in 1960, this number had increased to 74 by 1975
and 115 by 1996 (Cleland 2009). Between 1971 and
1985, international funding for family planning
programmes grew from about $168 million to
Phil. Trans. R. Soc. B (2009)
$512 million annually (United Nations Population
Fund, UNFPA 1988). By 1990, fertility decline was
well underway across Asia and Latin America and
had started in SSA. The institutional model recognizes
the strength of this force (Cutright & Kelly 1981;
Davanzo & Adamson 1998), and with respect to stall
in fertility transition, the institutional model argues
that the loss of international and/or national focus on
family planning programmes in SSA since the mid-
1990s is a major factor in the stall. The 10-year
review of the flow of financial resources for the
implementation of the programme of action of the
International Conference on Population and
Development3 reported that donor support for
family planning commodities and service delivery fell
from US $560 million to US $460 million between
1995 and 2003. Other estimates covering longer
periods show how the proportion of donor assistance
for family planning dwindled relative to other compet-
ing new challenges such as HIV/AIDS since the mid
1990s. For instance, Van Dalen & Reuser (2008)
show that between 1995 and 2007, the share of
family planning in international development assist-
ance declined from about 54 per cent to less than
5 per cent in 2006 and 2007. During the same
period, the proportion of international assistance to
sexually transmitted diseases/HIV/AIDS increased
from under 10 per cent to over 85 per cent.

Scholars adopting the institutional model have
specifically linked the stall in fertility decline to shifts
in the observed level of support for family planning
programmes either at the local, national or inter-
national levels. Under this perspective, changing
patterns of unmet need for family planning, increasing
levels of unwanted childbearing, declining knowledge
of family planning methods or sources, increasing
negative attitudes towards family planning, decreasing
importance of public institutions as a key source of
family planning services, etc., have all been pointed
to as consequences of this shift in priority and hence,
as drivers of the stall in fertility decline. Other related
measures of the strength of this hypothesis include the
proportion of national budgets allocated to family
planning services, the proportion of international
development assistance going into family planning
programmes, number of organizations and personnel
working in the area of family planning, and the
amount of media coverage for family planning pro-
grammes (Davanzo et al. 1998). Unfortunately, the
dearth of data in operationalizing and measuring
these factors at country and regional levels has limited
the full exploration of the impact of these factors in the
stall in fertility transition in SSA. In our analyses, we
focus on changes in unwanted fertility rates and role
of the public sector in the provision of family planning
services. The latter is measured by changes in the
proportion of modern contraceptive users who
obtained their last method from a public facility. We
argue that, given the largely uniform participation
of various subgroups in the initial fertility decline,
a differentiated stall in fertility decline may be
related to differentiated access to family planning ser-
vices in the face of diminished supply or excess
demand for services. We further argue that women
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who led in the stall may come from underserved
subgroups and will therefore be expected to have
higher levels of unwanted childbearing and lower
contraceptive use.
(c) Socio-economic model

Perhaps the most dominant theme in the explanation
of fertility levels, differentials and trends is the socio-
economic model. Both within and across countries,
differentials and changing fertility patterns have been
explained largely as resulting from socio-economic
and sometimes socio-cultural differences among
groups. At the risk of oversimplification, the socio-
economic approach to fertility analyses largely assumes
that high fertility is an economically rational response
(Caldwell 1982; Lipton 1983; Stecklov 1999). There
are costs and benefits of having children (e.g. edu-
cational costs or benefit from children’s work and
old-age security) and these benefits outweigh the
costs in high fertility settings. Fertility changes as the
relative valuation of these costs and benefits change,
and there are key socio-economic characteristics that
drive these changes in the relative valuation of costs
and benefits of having children. In particular, women’s
education, female labour force participation, urban resi-
dence, household wealth, cultural norms (often
measured by religion or ethnicity), and overall levels of
social development (often measured by region or level
of urbanization) have been central to explanations of fer-
tility levels and differentials. While these factors may
affect fertility through changes in their compositional
distributions in a population (Ezeh & Dodoo 2001;
Bongaarts 2002, 2006, 2008; Schoumaker 2004;
Garenne 2007; Shapiro & Gebreselassie 2008), what is
of interest largely is their behavioural effect on fertility.
For example, earlier work on fertility transition in the
region has particularly emphasized the importance of
women’s education in contributing to fertility decline,
both directly and via the proximate determinants of
marriage and contraceptive use, as well as via the influ-
ence it has on infant and child mortality (Shapiro &
Gebreselassie 2008).

Although available evidence suggests that groups
defined by several of these factors participated in the
initial fertility decline in SSA, they have varied in their
experiences of the stall in the fertility decline. We
re-evaluate the contribution of these socio-economic
factors to initial declines in fertility and, focusing on
each characteristic, we assess how specific behavioural
and institutional shifts have affected the relative contri-
bution of each characteristic to the stall in fertility
decline. We argue that shifts in family planning pro-
gramme environment may affect different subgroups
of women differently. This will lead to different behav-
ioural outcomes and hence, differential contributions to
stall in fertility decline. In our analyses, we focus on
female education, place of residence and household
living standard. Further, we examine changes in the
proportion of women in professional employment
in each region. We examine differentials and trends in
fertility rates by each of these characteristics and then
assess how the various institutional and behavioural
factors explain the observed trends in each region.
Phil. Trans. R. Soc. B (2009)
Following from the framework discussed above and
availability of data, we summarize the analytical frame-
work for this study in figure 1. The framework assumes
that changes in institutional environment relating to
the provision of family planning information and
services (measured in terms of proportion of female
contraceptive users who received family planning ser-
vices from public facilities, proportion of women
who received family planning information through
the mass media, direction of changes in attitudes
towards family planning and levels of unwanted
fertility), and changes in socio-economic character-
istics (measured by the proportion of women with sec-
ondary or higher education, proportion of women
in professional employment, proportion of women in
poor households and proportion of urban residents)
constitute the contextual factors that influence repro-
ductive preferences and behaviour, including stall in
fertility decline. We measure reproductive behaviour
by four key variables: changes in the level of contracep-
tive use, adolescent fertility, family size preferences
and proportion of women in union.
4. DATA AND METHODS
(a) Data

We use secondary data from the Demographic and
Health Surveys (DHS) programme for four East African
countries that have had four rounds of national surveys as
described in table 1. The focus on countries with four
rounds of national surveys is necessary to establish
both decline in fertility rates and stall in observed fertility
decline. The dates of the surveys vary, with the latest
survey conducted in 2007 and the earliest in 1988. The
years between the first and last surveys for each country
are summarized in column 2 of table 1.

Overall, data from 16 surveys were analysed for
27 regions of the four countries. TFR and other
reproductive behaviour indicators (contraceptive use,
adolescent fertility, etc.) were calculated for each survey
by the defined socio-economic, demographic and repro-
ductive health service environment variables and by
region. Changes in each indicator were defined by com-
paring estimates between two consecutive surveys.
Whereas the majority of previous studies have focused
on national level analyses, we based our analysis at
the regional level. This approach allows us, following
Westoff & Cross (2006), to identify intra-country/spatial
homogeneity or heterogeneity in the stall in fertility
decline.

Generally, female education, urban residence and
household wealth have been identified with initial
adoption of contraceptive use and small family size
values in SSA. These factors have also been linked to
explanations of the stall in fertility decline in the
region (Uchudi 2001; Bongaarts 2002; Garenne &
Joseph 2002; Shapiro & Tambashe 2002; Shapiro
et al. 2003). Shapiro & Gebreselassie (2008) in par-
ticular have noted the importance of the direct and
indirect effects of these factors (like female education)
in influencing fertility outcomes. Our analysis
re-examines the role of these and other variables in
explaining changing fertility patterns at the regional
level in four Eastern African countries.
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changes in socio-economic characteristics 
 (i) women with secondary+ education 
 (ii) women in professional employment 
 (iii) women in poor households 
 (iv) women living  in urban areas 

changes in reproductive health service environment 
 (i) receive family planning services from public institutions 
 (ii) receive family planning information from radio
 (iii) approval of family planning 
 (iv) unwanted fertility 
 (v) unmet needs

changes in reproductive behavior 

changes in fertility levels 
 (i) stall in fertility decline 

 (i) contraceptive use 
 (ii) adolescent fertility 
 (iii) desired family size preferences 
 (iv) women currently in union

Figure 1. Analytical framework for the determinants of stalled fertility decline.

Table 1. Countries included in the study and years of

respective surveys.

country year of survey (DHS)

years
covered by
all surveys

no. of
regions

Kenya 1989, 1993, 1998, 2003 14 7
Tanzania 1992, 1996, 1999, 2004 12 6
Uganda 1988, 1995, 2000/2001,

2007

19 4

Zimbabwe 1988, 1994, 1999,
2005/2006

18 10
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(b) Measures

Predictors: changes in reproductive health service environ-
ment, socio-economic development and reproductive
behaviour factors are our three key predictors of stalled
fertility decline.

We use change in the proportion of women who got
their last contraceptive method from a public facility,
change in the proportion of women who received
family planning information through the mass media,
and change in unwanted TFRs as proxies for changes
in the family planning service environment. Other
variables considered under this model include changes
in attitudes towards family planning (measured by
changes in the proportion of women and men who
approve of family planning) and changes in proportion
of women with unmet need for family planning. As
national and international support for family planning
programmes waned, the public sector may become less
important as the main provider of family planning ser-
vices; family planning information, education and
communication services may suffer leading to less
favourable dispositions towards family planning; and
unwanted childbearing may increase as demand for
Phil. Trans. R. Soc. B (2009)
services outstrip supply. Although, some of these
variables are missing in some of the survey years,
especially for the most recent period for family
planning attitude variables, we examine their bivariate
relationships with stall in fertility decline for the
countries where they are available.

We use changes in proportion of the most educated
women (secondary level or higher), changes in pro-
portion of females living in urban areas, changes in
proportion of women in professional employment,
and change in proportion of women living in poor
households4 to capture changes in socio-economic
and demographic characteristics of women that
influence fertility outcomes. Both the family planning
service environment and the socio-economic charac-
teristics operate through a set of proximate factors to
influence fertility outcomes.

(i) Intermediate factors
For changes in reproductive behaviour, we examined
changes in contraceptive prevalence, adolescent fertility,
family size preferences and proportion of women in
union. Changes in prevalence of modern contraceptive
use and ideal number of children measure changes in
the motivation for fertility control, while change in ado-
lescent fertility captures the change in the tempo of
reproductive behaviour beyond age at first marriage
and age at first birth, as unmarried childbearing con-
tinues to assume increasing significance in the region
(Emina 2005; Garenne 2008). We include change in
the proportion of women in union in our model as con-
trol for exposure to pregnancy risk.

(ii) Outcome
Stall in fertility decline is our main outcome variable.
‘Stall’ is a dummy variable created by comparing
fertility levels in the three most recent surveys. If
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change during the third period is equal to or greater
than zero (meaning that TFR in the most recent
survey is equal to or higher than TFR in the third
survey) while change in the previous two periods is
negative (meaning that TFR has been declining in
the prior surveys), ‘stall’ equals 1. ‘Stall’ equals 0 in
all other cases. This definition of stall is consistent
with that used by previous studies that defined stall
as an interruption period in an ongoing fertility
transition before a country reaches the end of the tran-
sition (Gendell 1985; Bongaarts 2006; Moultrie et al.
2008).

Given differences in the duration of the period
between two consecutive surveys within and across
countries, we normalized the change to reflect a
five year period which is more common across the
surveys. We divide the observed difference by the
duration between the two surveys and multiply the
result by five.

(c) Methods of analysis

To identify the factors associated with stalled fertility
decline, we use descriptive and multivariate methods.
We examine the relationships between observed
changes in institutional, socio-economic and repro-
ductive behaviour variables and change in TFR
across the four countries and all the regions within
each country. Descriptive method includes analysis
of change in fertility for the last inter-survey period
compared with change in each explanatory variable
for the same period. For the multivariate analysis, we
employ a probit regression model.

(i) The probit model
Given that our main outcome is a dummy variable
(stall or no stall) and predictors are continuous, we
implemented probit models whose likelihood function
follows the binomial distribution. We estimated the
probit model using a maximum likelihood function
in the form:

F�1ð piÞ ¼ b0 þ b1xi1 þ b2xi2 þ � � � þ bkxik;

where (i) pi is the probability that yi ¼ 1 and F21(pi)
is the inverse of the cumulative distribution function
of a standard normal variable. As probability
ranges between 0 and 1, the probit function ranges
between 21 and þ1; and (ii) xi1, . . . ,xik are
independent variables.

The interpretation of a probit coefficient, b, is that a
one-unit increase in the predictor leads to an increase
in the probit score by b standard deviations.

(ii) Analysis strategy
The analysis is performed in three stages. First, we
assess the crude effect of each independent variable
on the outcome (bivariate analysis). Second, we per-
formed analysis by the theoretical model presented in
the analytical framework (institutional, socio-econ-
omic and reproductive behaviour). We ran a separate
model for each set of explanatory variables to identify
the best predictors among the selected independent
variables. We examined the independent variables for
multicollinearity, and in cases where two or more
Phil. Trans. R. Soc. B (2009)
independent variables were highly correlated, we only
use one of the variables. Lastly, we included all signifi-
cant variables from each model in the final model to
capture their net effect.
5. RESULTS
(a) National fertility trends

Table 2 presents overall trends in fertility at the
national level in each of the four countries. It shows
both the annual rate of change in fertility rates over
the period covered by the four surveys in each country
and a normalized change over the most recent
inter-survey period.

Two distinct fertility trends are evident across the four
countries. Uganda and Tanzania which, by the most
recent survey period, still had TFRs of 6.7 and 5.7 chil-
dren per woman, respectively, experienced the least
annual per cent change in TFR at 0.5 and 0.7 per cent,
respectively, while Kenya and Zimbabwe experienced
annual rates of decline that were 2.5 to 3.8 times larger.

Focusing on the most recent inter-survey period,
however, Kenya and Tanzania show clear reversals in
their fertility decline with TFR in their latest survey
edging higher than in the penultimate survey.
Uganda and Zimbabwe continued to experience a
decline in TFR, albeit at different fertility levels. For
Zimbabwe, the rate of decline has continued to
decrease over the past 15 years, while in the case of
Uganda, fertility only slightly declined in most recent
periods, but changed very little over the 19-year
period covered by the surveys. In fact, TFR remains
at pre-transitional level at 6.7 children per woman by
2007 in Uganda.

These four countries indeed represent three ferti-
lity regimes: Uganda represents a country at pre-
transitional fertility level but one that is poised to
enter the phase of incipient demographic transition;
Kenya and Tanzania started their fertility transition
much earlier but are currently experiencing clear stall
in their fertility decline; and Zimbabwe represents a
country where fertility decline, though ebbing, has
continued to progress.

(b) Dynamics of fertility trends

within countries

Regional analysis of fertility trends shows different
patterns within the same country (table 3). Of the
27 regions in the four countries, only in one region
(Eastern region in Uganda) has fertility remained
unchanged at 7.5 children per woman across the
19 years covered by the surveys. Indeed, in three of
the four regions in Uganda, TFR ranged between
6.8 and 7.6 children per woman in 2007. In 60 per
cent of the regions, fertility continued to decline in
the most recent inter-survey period, although very
marginally in some. In 10 of the 27 regions, stall in fer-
tility decline was evident, where fertility levels in the
most recent survey was equal to or higher than the fer-
tility level in the third survey and the region had pre-
viously recorded a measurable decline in fertility.
Although Kenya and Tanzania experienced a stall at
the national level, the regional patterns are quite differ-
ent. In Kenya, all regions, except Central and Coast,



Table 2. TFR trends by countries.

country

survey TFR (%) change

DHS1a DHS2a DHS3a DHS4a annual third period (5 years)

Kenya 6.7 5.4 4.7 4.9 1.9 4.3 (stall)
Tanzania 6.2 5.8 5.6 5.7 0.7 1.8 (stall)
Uganda 7.4 6.9 6.9 6.7 0.5 25.2 (decrease)
Zimbabwe 5.4 4.3 4.0 3.8 1.65 26.0 (decrease)

aDates of each survey are reported in table 1.

Table 3. Trends in total fertility rates at regional level in Eastern Africa, DHS 1988–2007. DHS statcompiler
(measuredhs.com).

region TFR1 TFR2 TFR3 TFR4 change (%) comment

Kenya 1989 1993 1998 2003 TFR 3! 4
Nairobi 4.20 3.40 2.60 2.70 3.85 stall
Central 6.00 3.90 3.70 3.40 28.11 declining

Coastal 5.40 5.30 5.00 4.90 22.00 declining
Eastern 7.20 5.90 4.70 5.10 8.51 stall
Nyanza 6.90 5.80 5.00 5.60 12.00 stall
Rift valley 7.00 5.70 5.30 5.80 9.43 stall
Western 8.10 6.40 5.60 5.80 3.57 stall

total 6.70 5.40 4.70 4.90 4.26 stall

Tanzania 1992 1996 1999 2004 TFR 3! 4
Coastal 5.70 4.90 4.30 4.00 26.98 declining
Northern Highlands 6.00 5.70 5.10 4.90 23.92 declining
Lake 6.90 7.00 7.10 7.00 21.41 declining
Central 7.10 6.10 5.40 6.10 12.96 stall

Southern Highlands 6.30 5.40 5.20 5.90 13.46 stall
South 5.10 4.90 5.00 4.80 24.00 declining

total 6.20 5.80 5.60 5.70 1.79 stall

Uganda 1988 1995 2000 2006/2007 TFR 3! 4
Central 6.90 6.30 5.70 5.20 28.77 declining
Eastern 7.50 7.40 7.40 7.60 2.70 increasing

Northern 7.40 6.80 7.90 7.40 26.33 declining
Western 7.80 7.00 6.90 6.80 21.45 declining

total 7.40 6.90 6.90 6.70 22.90 declining

Zimbabwe 1988 1994 1999 2006 TFR 3! 4
Manicaland 5.90 4.50 4.70 4.20 210.64 declining
Mashonaland Central 5.20 4.60 4.90 4.60 26.12 declining

Mashonaland East 5.80 4.80 4.20 3.70 211.90 declining
Mashonaland West 5.70 4.80 4.10 3.70 29.76 declining
Matabeleland North 6.60 5.80 4.10 4.20 2.44 stall
Matabeleland South 5.50 5.00 4.80 4.00 216.67 declining
Midlands 5.80 4.50 4.00 4.20 5.00 stall

Masvingo 6.40 4.60 3.90 4.90 25.64 stall
Harare/Chitungwiza 3.90 2.80 3.00 2.50 216.67 declining
Bulawayo 3.50 3.20 3.00 2.30 223.33 declining

total 5.40 4.30 4.00 3.80 25.00 declining
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experienced a stall in fertility decline while in Tanza-
nia, only two regions experienced a stall in fertility
decline. In Uganda and Zimbabwe, where fertility
declined at the national level, most regions recorded
declining fertility patterns, yet in three regions of
Zimbabwe, fertility stall was evident. Zimbabwe
demonstrates the wide regional variations in fertility
trends being experienced in SSA. Although all regions
experienced substantial declines in fertility between
1988 and 1994 in Zimbabwe, by the most recent
Phil. Trans. R. Soc. B (2009)
period, two regions, Bulawayo and Masvingo, differed
significantly in their fertility patterns with fertility
declining in Bulawayo by 23 per cent between 1998
and 2003 while Masvingo experienced a 26 per cent
increase in fertility during the same period. These
results show that regions within the same country
may not only experience huge differentials in fertility
levels but trends could be in opposite directions.

This pattern of wide regional variation in fertility
trends within the same country is evident across the
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four Eastern African countries. In Kenya, Central
region experienced an 8 per cent decline in fertility
between 1998 and 2003 while Nyanza, Rift valley and
Eastern provinces experienced increases in fertility
rates of between 9 and 12 per cent. In Tanzania,
fertility declined in Coastal region by 7 per cent while
Southern Highlands and Central regions experienced
increases in fertility rates of 14 and 13 per cent, respect-
ively. Irrespective of fertility trends at the national level,
each country contains regions that are experiencing
continued declines in fertility as well as those experien-
cing stalls in their fertility decline. Regional analysis of
fertility trends may therefore provide better understand-
ing and explanations of stalls in fertility declines than
analysis at the national level. Understanding what
changes in family planning service environment,
socio-economic and demographic characteristics and
behavioural factors that drive these regional patterns
is essential to explaining and addressing the stall
in fertility decline in SSA. In the bivariate analysis, we
focus attention on the regions within each country
that have widely contrasting fertility patterns to assess
changes in the contextual and proximate fertility
determinants between the third and fourth DHS
surveys.

The differences in fertility patterns observed across
regions within the same country may also exist among
other subgroups defined by socio-economic and other
characteristics. In table 4, we present experience of fer-
tility stall in the most recent inter-survey period by
education and place of residence. Consistent with ear-
lier studies showing that fertility declined across all
socio-economic groups, we note that all educational
groups and urban and rural women experienced a
decline in fertility between the first- and second-
DHS surveys in each of the four countries, although
the change was marginal in some groups. During the
most recent inter-survey period, these groups differed
substantially in their fertility patterns within countries.
Table 4 highlights substantial variations in fertility
trends in Kenya, Tanzania, Uganda and Zimbabwe by
female education and place of residence. In Kenya
and Tanzania, for instance, despite national stalls in
fertility decline, fertility continued to decline among
the most educated women. By contrast, however, in
Uganda which experienced fertility decline nationally,
we observe a stall among the most educated and
urban women. Likewise, the national fertility decline
in Zimbabwe contrasts with stalled decline among
women with no education. The effects of these vari-
ables, therefore, cannot be assumed to be uniform
across countries or regions within countries. Under-
standing their roles in stalled fertility decline within
specific contexts will be essential to fully understanding
the drivers of the stall in fertility decline in SSA.

The selectivity of fertility change observed across
different regions, socio-economic groups and urban
and rural areas within and across countries support
findings from previous studies in the region (Westoff &
Cross 2006; Garenne 2008). For instance, Garenne
(2008) noted that even though all SSA countries
appear to be undergoing a fertility decline; the fertility
dynamics and their impact are often different in
different regions and among specific subgroups.
Phil. Trans. R. Soc. B (2009)
These findings raise one key question: what factors
are driving regional and other subgroup differentials in
fertility trends within and across countries? To answer
this question, we first compare changes in institutional
and socio-economic factors associated with fertility
trends in SSA as well as changes in proximate determi-
nants of fertility as defined in our analytical framework
with changes in TFR at the regional level. Through
this process, we identify both unique and common
factors associated with stall (or continuing fertility
decline) in each region across all four countries. We
further identify the common factors that determine
overall fertility change at regional level across all four
countries in our study by implementing multivariate
regression models to assess the net effect of each of
the factors defined in our framework. The results of
the relationships between change in TFR and the insti-
tutional, socio-economic and reproductive behaviour
factors in all regions of the four countries discussed
in the subsequent sections are summarized in tables
S1–S3, respectively in the electronic supplementary
material.
(c) Unique factors associated with stalling

fertility decline at regional level

(i) Changes in family planning service environment
Tables S1–S3 in the electronic supplementary
material provide trends in each of the variables
included in our explanatory models. We use logarith-
mic scale to compute change in each of the variables
within our three explanatory models of stalled fertility
decline and present these in tables 5–7 below. This is
to account for the wide variation in absolute change in
most of the variables given differences in levels at the
penultimate survey. We show in these tables the ratio
of change between the last survey and the preceding
survey. We also show fertility pattern at each region
between the last two surveys as discussed in table 3.
Nationally, we observe an increase or no change in
unwanted fertility rates across all countries—with the
exception of Zimbabwe—where unwanted fertility
declined by about 10 per cent. Use of public facilities
as source of family planning declined in Kenya and
Zimbabwe by about 8 per cent—while it increased in
Tanzania and Uganda by 2 and 6 per cent, respect-
ively. Information on approval of family planning was
not available in Uganda and Zimbabwe for the most
recent survey. In Kenya, approval of family planning
declined by 10 per cent while it increased by 12 per
cent in Tanzania. There was no change in unmet
need levels in all countries except Uganda where a
13 per cent increase was observed. Information on
family planning on radio declined in Uganda and
Zimbabwe while it increased marginally in Tanzania.
In summary, fertility stall in Kenya is associated with
a significant increase in unwanted fertility, decrease
in the role of public sector in the provision of family
planning and decreases in the positive attitude towards
family planning. None of these factors are significantly
associated with the stall in Tanzania or the marginal
decline in Uganda. Indeed, the only significant
family planning service environment factor at the
national level is an increase in positive attitude towards



Table 4. Total fertility rates in Kenya, Tanzania, Uganda and Zimbabwe by female education and place of residence. DHS

statcompiler (measuredhs.com).

DHS 1 DHS 2 DHS 3 DHS 4
per cent change
period 3!4

fertility
trend

Kenya 1989 1993 1998 2003
educational level
no education 7.5 6 5.8 6.7 15.52 stall
primary 6.9 5.7 5 5.5 10 stall
secondary or higher 4.9 4 3.5 3.2 28.57 declining

place of residence
urban 4.5 3.4 3.1 3.3 6.45 stall
rural 7.1 5.8 5.2 5.4 3.85 stall

total 6.7 5.4 4.7 4.9 4.26 stall

Tanzania 1992 1996 1999 2004
educational level
no education 6.5 6.4 6.5 6.9 6.15 stall
primary 6.3 5.6 5.2 5.6 7.69 stall
secondary or higher 4.2 3.2 3.5 3.3 25.71 declining

place of residence
urban 5.1 4.1 3.2 3.6 12.50 stall
rural 6.6 6.3 6.5 6.5 0 stall

total 6.2 5.8 5.6 5.7 1.79 stall

Uganda 1988 1995 2000/2001 2006/2007
educational level
no education 7.9 7 7.8 7.7 21.28 declining
primary 7.2 7.1 7.3 7.2 21.37 declining
secondary or higher 5.6 5.2 3.9 4.4 12.82 stall

place of residence
urban 5.7 5 4 4.4 10 stall
rural 7.6 7.2 7.4 7.1 24.05 declining

total 7.4 6.9 6.9 6.7 22.90 declining

Zimbabwe 1988 1994 1999 2005/2006
educational level
no education 7.2 5.2 5.2 5.8 11.54 stall

primary 5.7 4.6 4.5 4.5 0 stall
secondary or higher 3.7 3.3 3.3 3.2 23.03 declining

place of residence
urban 3.8 3.1 3 2.6 213.33 declining
rural 6.2 4.9 4.6 4.6 0 stall

total 5.4 4.3 4 3.8 25 declining
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family planning in Tanzania and an increase in unmet
need and decrease in family planning information on
radio in Uganda. Zimbabwe, which clearly continues
to experience a decline in fertility, witnessed a signifi-
cant decrease in unwanted fertility despite declines in
the role of public sector in the provision of family plan-
ning services and the promotion of family planning
information on radio.

How do these national patterns differ across regions
with divergent trends in fertility? Again, as table 3
shows, in Kenya, Central region experienced a contin-
ued decline in fertility while Nyanza, Rift Valley and
Eastern regions experienced substantial increases in
TFR between the 1998 and 2003 surveys. Central
region is the only region in Kenya where unwanted
fertility declined significantly by 61 per cent between
the two most recent DHS surveys, although the
region also experienced a significant decline in the
role of public facilities in the provision of family
Phil. Trans. R. Soc. B (2009)
planning services and a marginal decline in approval
of family planning. In Nyanza region, unwanted fertility
increased substantially by 33 per cent—while the role of
public facilities and approval of family planning
declined significantly by 14 and 7 per cent, respectively.
Consequently, unmet need in the region increased sub-
stantially by 27 per cent. The pattern in the other
regions with substantial increases in fertility is similar
to Nyanza region. Indeed, almost all the increases in
negative attitude towards family planning occurred in
the region with substantial increases in fertility.

In Tanzania, Coastal region experienced the largest
decline in TFR between 1999 and 2004. In this
region, unwanted fertility and unmet need for family
planning declined significantly by 22 and 32 per
cent, respectively. Approval of family planning and
access to family planning information on the radio
also increased significantly by 7 and 3 per cent,
respectively. In the two regions that drove the increase



Table 5. Change in family planning service environment across regions and fertility trends. n.a., not applicable. **p , 0.05.

region/country

change in

fertility
trends

unwanted
fertility

used public
service

family planning
approval

unmet
needs

heard family planning
from radio

Kenya
Nairobi 0.29 20.25** 0 0.24 n.a. stall
Central 20.61** 20.13** 20.03** 0.03 n.a. declining
Coastal 0 0.14 0.01 20.18** n.a. declining

Eastern 20.07 0.02 20.11** 20.07 n.a. stall
Nyanza 0.33 20.14** 20.07** 0.27 n.a. stall
Rift Valley 0.06 20.09** 20.12** 0.03 n.a. stall
Western 0.33 20.04 20.10** 20.01 n.a. stall

total 0.08** 20.08** 20.10** 0.02 n.a. stall

Tanzania
Coastal 20.22** 0.04 0.07** 20.32** 0.03** declining
Northern

Highlands
0.41 0.01 0.16** 20.30** 0.04** declining

Lake 20.44** 0.04 0.21** 0.19** 0.10** declining
Central 0.61 0.28 0.01 0.43** 0.04** stall

Southern
Highlands

0.59 0 20.02 20.24** 0.02 stall

South 0.41 20.11** 0.16** 0.25 0.05** declining

total 0 0.02 0.11** 0 0.04 stall

Uganda
Central 20.07** 20.08 n.a. 0.06 20.02** declining

Eastern 20.04 0.07 n.a. 20.01 20.04** increasing
Northern 0.05 0.68 n.a. 0.40** 0.02 declining
Western 0.11 20.26 n.a. 0.21** 20.01 declining

total 0 0.06 n.a. 0.13** 20.03** declining

Zimbabwe
Manicaland 20.21 20.11** n.a. 0.09 20.05** declining

Mashonaland
Central

20.21 20.08** n.a. 20.13 20.10** declining

Mashonaland
East

20.11 20.03** n.a. 20.14 20.10** declining

Mashonaland
West

20.25 20.11** n.a. 20.04 20.11** declining

Matabeleland
North

0 0.06** n.a. 0.18** 20.10** stall

Matabeleland

South

0 20.02 n.a. 20.03 20.11** declining

Midlands 0 20.10** n.a. 20.21** 20.07** stall
Masvingo 0.11 0.02 n.a. 0.07 20.10** stall
Harare/

Chitungwiza
20.18** 20.20** n.a. 0.06 20.06** declining

Bulawayo 0.14 20.24** n.a. 0 20.03** declining

total 20.11** 20.08** n.a. 0 20.07** declining
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in fertility in Tanzania (Central and Southern
Highlands), unwanted fertility increased substantially
by 59–61%. However, while unmet need for
family planning significantly increased in Central
region, it declined significantly in Southern Highlands.
In Zimbabwe, the role of the public sector in the pro-
vision of family planning services and access to family
planning information on the radio declined across all
provinces, suggesting an overall deterioration in the
family planning service environment. The only excep-
tion is Matabeleland North where the role of the
public sector increased significantly by 6 per cent.
However, while unmet need for family planning
Phil. Trans. R. Soc. B (2009)
increased significantly in Matabeleland North, it
decreased in Midlands. These results suggest that
changes in the family planning service environment
may be a significant determinant of stall in fertility
transition in Eastern Africa.
(d) Changes in socio-economic factors

We use four variables to assess the impact of changes
in socio-economic factors on the stall in fertility
decline in Eastern Africa: change in the per cent of
women living in urban areas, change in per cent
with secondary or higher education, change in the



Table 6. Changes in socio-economic factors at the regional level and regional fertility trends. **p , 0.05.

region/country

change in

fertility
trends

living in urban
area

secondary
education

professional
work

living in poor
households

Kenya
Nairobi 0 0.04 20.13 20.83** stall
Central 0.37** 0.20** 0.06 20.68** declining
Coastal 0.08 20.06 20.33** 20.01 declining

Eastern 20.21** 20.24** 20.08 20.38** stall
Nyanza 20.21** 0.03 20.25 20.38** stall
Rift Valley 0.34** 0.02 20.34** 20.11** stall
Western 20.05 20.23** 20.51** 20.27** stall

total 0.08** 0 20.19** 20.27** stall

Tanzania
Coastal 0.17** 0.40** 0.25 0.12** declining
Northern Highlands 20.38** 1.29** 0.13 20.44** declining
Lake 0.28** 0.49 0.58 20.08 declining
Central 0.24 0.24 0.87 20.19** stall
Southern Highlands 20.15 20.06 21.07 20.18** stall

South 20.14 0.49 0.45 20.22** declining

total 0.30** 0.48** 0.12 20.16** stall

Uganda
Central 0.01 0.19** 0.28 20.18** declining
Eastern 20.20** 0.20** 0.31 20.11** increasing
Northern 0.45** 0.11 0.27 0.04 declining

Western 0.51** 0.16 0.25 20.20** declining

total 0.01 0.12** 0.23 20.08** declining

Zimbabwe
Manicaland 0.42** 0.21** 0.16 20.21** declining
Mashonaland Central 20.47** 0.15** 0.31 0.15 declining
Mashonaland East 0.33** 0.20** 20.06 20.12 declining

Mashonaland West 0.25** 0.24** 0.13 0.04 declining
Matabeleland North 20.37** 0.05 20.33** 0.23** stall
Matabeleland South 0.23** 0.11 20.03 20.35** declining
Midlands 0.07 0.11 0.12 0.06 stall

Masvingo 20.26** 0.01 20.66** 0.04 stall
Harare/Chitungwiza 0 0.07** 20.09 0.13 declining
Bulawayo 0 0.09** 20.14 0 declining

total 0.01 0.11** 20.07** 0.03 declining
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proportion working in professional jobs and change in
the proportion living in poor households. Across all
four countries, percentage living in urban areas
increased significantly in Kenya and Tanzania. Percen-
tage of women with secondary or higher education
increased in all countries except Kenya while the per-
centage working in professional jobs decline signifi-
cantly in Kenya and Zimbabwe, while it increased in
Tanzania and Uganda. The percentage of women
living in poor households declined significantly in all
countries except Zimbabwe although this may not
reflect improved economic status as the variables
used to define poverty, especially in urban areas may
reflect more the differential availability of certain
services and amenities in some geographical locations.

Part of the difficulty of modelling the impact of
changes in these explanatory variables on observed
fertility patterns at the regional level is that regions
vary enormously on these indicators, with some
approximating the maximum observable value while
Phil. Trans. R. Soc. B (2009)
others are at very low levels. For instance, while the
percentage of urban has been 100 per cent in Nairobi
region across all surveys (meaning change is zero), the
percentage of urban in Eastern region was less than 1
per cent in 1988, increasing to 9 per cent by 2003.
Again, focusing on regions with divergent fertility
trends, we assess the extent to which observed changes
in these socio-economic factors are related to observed
changes in fertility trends in each region.

In Kenya, Central region experienced substantial
increases in percentage of women living in urban
areas, proportion with secondary or higher education,
and percentage working in professional jobs. Indeed, it
is the only region where the proportion of women
working in professional jobs actually increased given
a significant decrease of 19 per cent at the national
level. In addition, the proportion of women living in
poor households in Central region declined by
68 per cent between 1998 and 2003. Nyanza and East-
ern regions experienced significant declines in the



Table 7. Changes in reproductive behaviour factors at regional level and regional fertility trends. **p , 0.05.

region/country

change in

fertility trendsideal number of children contraceptive use adolescent fertility women in union

Kenya
Nairobi 0.10 20.05 0.50** 20.06 stall
Central 0 0.06 0.04 20.11** declining
Coastal 0.02 20.05 20.07 0.02 declining
Eastern 0.21 20.08 20.02 20.01 stall

Nyanza 0 20.17** 0.10 0.02 stall
Rift Valley 20.02 20.07 0.10 20.01 stall
Western 20.02 0.22** 0 20.06 stall

total 0.03 0 0.07 20.02** stall

Tanzania
Coastal 20.08 0.23** 20.56** 0.01 declining

Northern Highlands 20.13 0.06 0.13 0.06 declining
Lake 20.04 0.29** 0.10 0.01 declining
Central 20.04 0.62** 0.24 0.04 stall
Southern Highlands 20.02 20.04 0.36** 0.03 stall
South 20.08 0.52** 20.14 20.09** declining

total 20.06 0.17** 20.01 0.02 stall

Uganda
Central 0.02 20.03 20.33** 20.08** declining
Eastern 0.07 0.33** 20.28** 20.08** increasing
Northern 20.06 20.48** 20.21** 20.03** declining
Western 0 0.12 20.06 20.06** declining

total 0.03 20.01 20.24** 20.06** declining

Zimbabwe
Manicaland 20.07 0.26** 0.19** 20.06** declining
Mashonaland Central 20.06 0.11** 20.17** 0.01 declining
Mashonaland East 20.06 0.08** 20.10 20.05** declining
Mashonaland West 20.03 0.06 20.06 20.04 declining

Matabeleland North 0 20.02 0.32** 0 stall
Matabeleland South 20.02 0.10 20.44** 20.07** declining
Midlands 20.03 0.18 20.11 0.01 stall
Masvingo 0.03 20.02 0.29** 0.03 stall

Harare/Chitungwiza 0 0.07** 20.05 20.12** declining
Bulawayo 20.02 0.06** 20.59** 20.23** declining

total 20.02 0.09** 20.02 20.04** declining
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proportion living in urban areas while Eastern and
Western regions experienced significant declines in
the proportion of women with secondary or higher
education.

In Tanzania, Coastal region which experienced the
largest decline in fertility recorded significant increases
in the proportion of women living in urban areas and
in those with secondary or higher education between
1999 and 2004, as well as an increase in the proportion
working in professional jobs. These factors declined
in Southern Highlands which experienced the highest
increases in fertility during the same period.
In Uganda, Eastern region where fertility remained
high with signs of increasing trends, the proportion
of women living in urban areas significantly declined
between 2000 and 2007. In Zimbabwe, the proportion
of women with secondary or higher education
increased significantly at the national level between
1999 and 2006. This increase was also significant
in almost all regions except those experiencing a
stall in their fertility decline. The proportion of
Phil. Trans. R. Soc. B (2009)
Zimbabwean women in professional jobs declined sig-
nificantly at the national level but this decline is only
significant in two of the three regions experiencing a
stall in fertility decline.
(e) Changes in reproductive behaviour factors

As noted earlier, changes in socio-economic and
family planning service environment may influence
fertility stall through its influence on the reproductive
behaviour of individual women. Limited programma-
tic emphasis on family planning could reverse gains
in promoting small family size values and use of con-
traception. Adolescents may be disproportionately
affected as available services are biased towards
women in union. We examine, at both the national
and regional levels, how changes in these reproductive
behaviour factors are related to observed changes in
fertility trends. Overall, there were no significant
changes in desired family size across countries
and regions. Contraceptive prevalence increased
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significantly in Tanzania and Zimbabwe but did not
change in Kenya and Uganda. While adolescent
fertility increased in Kenya, it declined significantly
in Uganda and only marginally in Tanzania and
Zimbabwe. The proportion of women in union dec-
lined significantly in all countries except Tanzania
where a marginal increase was observed.

Again, we assess how these national trends operate at
regional levels in each country given observed differen-
tials in fertility trends at the regional level. Central
region of Kenya is the only region in Kenya that experi-
enced a significant decline in the proportion of women
in union. Contraceptive prevalence increased in the
region and in Western region while it declined in all
the other regions. Nyanza province, which recorded
the highest increase in fertility, also experienced a sig-
nificant decline in contraceptive prevalence at 17 per
cent. The fertility increase in Nairobi appears to have
been driven largely by increases in adolescent childbear-
ing, where the proportion of 15–19 year olds who have
become mothers increased by 50 per cent.

In Tanzania, Southern Highlands region, which
recorded the highest increases in fertility between
1999 and 2004, is the only region that experienced a
decline in contraceptive prevalence. Adolescent
childbearing also increased significantly in Southern
Highlands region by 43 per cent while Coastal region
which recorded the highest decline in fertility experi-
enced a significant decline in adolescent childbearing
at 36 per cent. In Zimbabwe, although contraceptive
prevalence increased significantly at the national level
and across all regions, marginal declines were observed
in two of the three regions (Masvingo and Matabeleland
North) where fertility decline stalled. In addition, ado-
lescent childbearing increased significantly in these two
regions, despite a marginal decrease nationally.

The foregoing outcomes underscore the point that a
significant predictor of fertility in one country or region
of a country may not necessarily be relevant in another
country or regions within the same country. Following
from the above, we identified three behavioural
variables: increases in adolescent fertility, decreases in
contraceptive use, and changing proportions of
women in union as the most consistent variables associ-
ated with stall in fertility at the regional level in Eastern
Africa. Also important are factors associated with family
planning service environment (decrease in the role of
public facilities as sources of family planning services,
decrease in approval of family planning, increased
unmet need for family planning and unwanted fertility,
and declining provision of family planning information
on radio). Changes in these variables vary not only
across countries but also across regions within the
same country and are generally related to observed
trends in fertility patterns.
(f ) Common factors associated with stalling

fertility decline in Eastern African countries

To identify the common predictors of stall in fertility
decline across all regions in the four countries, we
further interrogated the institutional, socio-economic
and reproductive behaviour variables that indicated
association with stall in fertility decline using the
Phil. Trans. R. Soc. B (2009)
probit regression model as explained previously in
§4. All variables belonging to each of the three theor-
etical models are included in the same model to ident-
ify the best predictors among the selected independent
variables. We analysed the institutional, socio-economic
and reproductive behaviour determinants of stall in fer-
tility decline at the regional level. Our outcome variable
is whether or not a region experienced a stall in its fer-
tility decline between the third and fourth national
demographic and health surveys in each country.
(i) Analysis of stall
Bivariate models (table 8, column 1). Four variables
have significant effect on the likelihood of stalled ferti-
lity decline at the regional level in the four Eastern
African countries under study: change in proportion
of women who approve of family planning, change
in adolescent fertility, change in ideal number of
children, and change in proportion of women in union.

The likelihood of stalled fertility increases if ideal
number of children, adolescent childbearing and pro-
portion of women in union increase. The same trend
is observed with respect to increase in unwanted fertility
and unmet need but the results are not statistically sig-
nificant. By contrast, the likelihood of stall is decreased
if the proportion of women who approve of family plan-
ning increases. Likewise, positive change in proportion
of women living in urban areas, women with secondary
or higher education, and women in professional
employment, as well as increases in contraceptive use
are all associated with decrease in the likelihood of
stalled fertility decline. However, although these results
are theoretically and empirically intuitive, they are not
statistically significant.

Multivariate models. Our multivariate models
include family planning service environment, socio-
economic and reproductive behaviour variables
separately and jointly. The results are presented in
subsequent columns of table 8. Controlling for other
variables, change in approval of family planning is
the key family planning service environment factor
associated with stall in fertility decline (column 2).
Considering the reproductive behaviour model in
column 4, change in ideal number of children,
change in adolescent fertility and change in proportion
of women in union are the key factors driving fertility
change in the Eastern African region. In the model
combining all the variables (last column), change in
the proportion of women who approve family planning
and change in adolescent fertility are the most consist-
ent determinants of stall in fertility decline across all
four countries and across all regions within them.
(g) Implications of the stall for future

population dynamics in the region

Researchers have suggested that the future of fertility
transition in SSA will depend on the future of key
socio-economic indicators, including, among others,
changes in women’s education. Accordingly, if
improvements in these socio-economic and family
planning service environment indicators that have
been realized in the past do not continue throughout
the region, then the stalling phenomenon may well



Table 8. Bivariate and multivariate probit regression models of change in institutional, socio-economic and

reproductive behaviour factors on stalled fertility decline at the regional level in Eastern Africa. *p , 0.10; **p , 0.05;
***p , 0.001.

crude
effect

family planning service
environment

socio-
economic reproductive overall

change in unwanted fertility 1.34 1.85
change in use of public service 20.07 2.47
change in proportion approving family

planning
211.35*** 214.81*** 212.71***

change in unmet need for family planning 0.86 3.50
change in proportion of hearing family

planning information on radio
0.25

change in proportion of women living in

urban areas

21.16 21.01

change in proportion of women with
secondaryþ education

23.64 21.91

change in proportion of women in
professional work

21.70 20.95

change in proportion of women living in
a poor household

21.04 21.48

change in ideal number of children 8.37** 16.09** 1.89
change in contraceptive use 20.60 0.58
change in adolescent fertility 5.53*** 5.39*** 7.64**

change in proportion of women in union 14.42*** 15.12 0.18
_const 20.43 20.15 0.23 211.17
log pseudolikelihood 24.30 215.46 29.43 24
Wald chi-square 9.62** 9.26* 17.14*** 9.97**
R2 0.57 0.25 0.54 0.60
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spread to more countries. Conversely, stronger progress
in improving these indicators in the future would be
expected to enhance the likelihood of a second wave
of fertility decline in the countries currently experien-
cing a stall (Shapiro & Gebreselassie 2008).

Despite the acute awareness of the uncertainty
intrinsic in population projections (Casterline
2001a,b), we present and consider the range of
demographic futures of the region following the
United Nations population projections before and
after the incidence of stall was identified in some
sub-Saharan countries. Figure 2 summarizes the
1998 population projections for Kenya, Tanzania,
Uganda and Zimbabwe before the stall was evident
and the recent (2008) revisions after the experience
of stall in fertility decline. Apart from Zimbabwe
with a continuing decrease in national and regional
TFR and where there has been increased out-
migration owing to political problems in the country,
the 2008 revisions show substantial increases in the
population of Eastern African countries; modestly
by 2015 but with much more significant growth
between 2015 and 2050. These estimates assume
the medium variant where TFR is expected to
decline to about 2.5 by 2050 in Kenya, Uganda
and Tanzania and to 2.1 in Zimbabwe by 2050.
For Kenya, if the current level of stall reverses
such that fertility levels decline to 4.5 by 2010 and
4.0 by 2015, the population is projected to grow
to 85 million by 2050 instead of the 51 million pro-
jected by the 1998 revisions. This represents an
additional 67 per cent growth burden or an absolute
increase of 34 million persons—which is about the
current size of the country. Tanzania is now
Phil. Trans. R. Soc. B (2009)
projected to reach 110 million people by 2050, almost
tripling its current size. For Uganda the projected
growth was revised upwards from 65 million by 2050
to 91 million, an added growth burden of 41 per cent
or an absolute increase of 26 million people and a
near tripling of its current size. The new projections
for Zimbabwe had very marginal increase over
the previous projections with only a 2 per cent increase.

Casterline (2001a,b) had suggested that where mor-
tality declines more rapidly and where economies
change more rapidly, the pace of fertility decline will
be more rapid. However, controversy regarding the
direction of causality between changes in socio-
economic conditions at the micro or macro level and
changes in fertility remain. At current levels of popu-
lation growth, reversing the stall in fertility decline in
the region is a major development priority if the
region is to make progress in achieving national aspira-
tions for food security, universal primary education,
increased access to health services, increased employ-
ment opportunities and overall economic development
goals, including meeting the millennium development
goals (MDGs). Achieving such reversals in stalled fer-
tility decline, however, will require specific actions to
reverse the trends of increasing levels of desired
family sizes, growing negative attitudes towards
family planning as well as meeting current high levels
of unmet need for family planning and high unwanted
childbearing in the region.
6. DISCUSSION AND CONCLUSIONS
Our findings are generally consistent with previous
studies and raise a number of programmatic and policy
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relevant questions. In most of the countries,
contraceptive prevalence stalled or increasing trends
were reversed. Even in places where prevalence has not
declined, the percentage increase decelerated from one
survey period to the next over the last decade. In
Kenya, Westoff (2006) observed an increase in contra-
ceptive discontinuation rate from 28 per cent in 1998
to 33 per cent in 2003, which is linked to side effects
associated to hormonal methods particularly pills and
injectables. The rise in adolescent fertility is also found
to be associated with stall in contraceptive use among
Kenyan youths. The implications of the weakened
family planning service environment for adolescent
childbearing and fertilityoutcomes among other margin-
alized groups require specific attention. Not only are the
fertility preferences of adolescents changing in favour of
larger family sizes, but also their attitude towards family
planning is growing increasingly more negative. In
Kenya, for instance, the proportion of adolescents aged
15–19 years who disapproved of family planning
increased by 66 per cent between 1998 and 2003 from
13.4 per cent to 22.4 per cent. Reaching this population
group, who will be the drivers of future fertility patterns,
is crucially important.

The observed increase in desire for large families
evokes an important question. Ezeh & Dodoo (2001)
suggested that religious systems that equate pronatal-
ism as divine blessing and infertility as a curse could
motivate reversals in fertility preferences. Westoff &
Cross (2006) found a shift towards large fertility
preferences among Muslims in Kenya. The rise in
certain Pentecostal movements, especially among
young people and the link with doctrines opposed to
modern contraceptive use deserves further investi-
gation (Gregson et al. 1999; Agadjanian 2001; Agha
et al. 2006).

We found stall in fertility decline is positively
correlated with the proportion of women with no
Phil. Trans. R. Soc. B (2009)
education. This outcome is congruent with the con-
clusion that positive shifts in educational attainment
contributed substantially to the decline in fertility in
Kenya (Ezeh & Dodoo 2001). This finding underscores
the perspective that improving access to female edu-
cation is imperative to continued improvement in con-
traceptive use and sustained fertility transition in the
region. In this light, national policies based on human
development (education and health) have been ident-
ified as a key factor for achieving accelerated fertility
decline in the region (Emina 2002). Although the
socio-economic variables are not significant in the
multivariate analysis, the finding that regions with
large reversals in fertility decline were more likely to
experience reductions in the proportion of women
with secondary or higher education or the proportion
working in formal employments, suggest the impor-
tance of these socio-economic factors in defining
future fertility trends in the region.

In conclusion, the stall in fertility in Kenya and
Tanzania, and the marginal fertility decline in Uganda
at pre-transition levels sums the view of a truly dramatic
population growth in these countries over the next 20
years. Given the strong linkages between rapid
population growth and poor economic growth and devel-
opment, it is evident that many countries in SSA will not
meet the MDG targets. Initiating a second wave of
fertility transition in the region, however, will require a
refocusing of attention to family planning programmes
as a critical part of development agenda in the region.
7. OPPORTUNITIES FOR ADDRESSING
STALLED FERTILITY IN THE REGION
Our analysis identifies some potential opportunities for
addressing stalled fertility in the region. First, there is
the potential to look beyond national level fertility
indicators, with particular attention on complex
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contextual nuances and regional differentials within
different countries and across subgroups. Second, is
the need to reinvigorate campaigns on contraceptive
use and engaging policy makers with evidence to
increase budgetary allocation towards increasing con-
traceptive prevalence. It is important that a new
MDG target on universal access to reproductive
health services has been introduced. Given the lag in
the introduction of this target, conscientious efforts
are needed to reverse the impact of the many years
of neglect of family planning programmes in the
region. Efforts to achieving universal access to repro-
ductive health services must emphasize the rebuilding
of systems of family planning service delivery that
crumbled under years of neglect. The public sector
must be strengthened to respond effectively to addres-
sing the high levels of unwanted childbearing and
unmet need for family planning.

Finally, the finding of increased adolescent child-
bearing is consistent with the prognoses that Africa’s
adolescent reproductive health yielded the worst indi-
cators relative to other regions of the world and
advances further evidence that the onset of sexual
encounters in the region happens in the context of
low levels of contraception and protective measures
(Okonofua 2007). Following the consequent high
burden of related debilitating outcomes including
sexually transmitted infections, HIV/AIDS, unwanted
pregnancies, unsafe abortion, and high fertility rates
among youths, the challenge of interventions dealing
with the consequences of adolescent sexuality remains
enormous in the region. The strong relationship
between adolescent childbearing and stall in fertility
decline across all countries, speaks to the challenge
of addressing issues relating to adolescent access to
contraceptive services in the region. The hindering
roles of parents, relatives, religious groups and even
service providers in limiting adolescent access to
sexual and reproductive health information and ser-
vices even when they are available have previously
been identified (Adedimeji 2005; Mberu 2008). The
challenge for policy and programmes will therefore
be how to reconcile parental and societal interest in
adolescent sexual behaviour with the need to create
opportunities for access to protective services for
youths. Ability of the region to achieve another wave
of fertility decline may hinge heavily on the region’s
ability to effectively reach and meet adolescents’
sexual and reproductive health needs.
ENDNOTES
1Stall is defined operationally as a failure of the national TFR to

decline between two (most recent) DHS surveys after an established

trend of decline in national fertility (Bongaarts 2006).
2The four countries chosen are those with four rounds of nationally

representative surveys to allow for monitoring of fertility trends and

observing clear changes over time.
3Report of the Secretary-General. United Nations Economic and

Social Council, New York: commission on population and develop-

ment, 37th session, 22–26 March 2004).
4Rather than using wealth index, we define poor households as those

living in dwelling units without piped water, flush toilet, electricity,

TV and fridge in urban areas, and those living in houses built with

non-durable roof and floor materials and without bicycle and radio

in rural areas.
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