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fertility transitions? Reflecting on the last
four decades (1973–2011)
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Abstract

Background: Persistent high fertility is associated with mother and child mortality. While most regions in the world
have experienced declines in fertility rates, there are conflicting views as to whether Uganda has entered a period
of fertility transition. There are limited data available that explicitly detail the fertility trends and patterns in Uganda
over the last four decades, from 1973 to 2011. Total fertility rate (TFR) is number of live births that a woman would
have throughout her reproductive years if she were subject to the prevailing age specific fertility patterns. The current
TFR for Uganda stands at 6.2 children born per woman, which is one of the highest in the region. This study therefore
sought to examine whether there has been a fertility stall in Uganda using all existing Demographic Health Survey
data, to provide estimates for the current fertility levels and trends in Uganda, and finally to examine the demographic
and socioeconomic factors responsible for fertility levels in Uganda.
This is a secondary analysis of data from five consecutive Ugandan Demographic Health Surveys (UDHS); 1988/1989,
1995, 2000/2001, 2006 and 2011. Using pooled data to estimate for fertility levels, patterns and trends, we applied a
recently developed fertility estimation approach. A Poisson regression model was also used to analyze fertility
differentials over the study period.

Results: Over the studied period, fertility trends and levels fluctuated from highs of 8.8 to lows of 5.7, with no specific
lag over the study period. These findings suggest Uganda is at the pre-transitional stage, with indications of imminent
fertility rate reductions in forthcoming years. Marital status remained a strong predictor for number of children born,
even after controlling for other variables.

Conclusions: This study suggests there is no evidence of a fertility stall in Uganda, but demonstrates an onset of
fertility transition in the country. If this trend continues, Uganda will experience a low fertility rate in the future—a
finding pertinent for policy makers, especially as the continent and the country focus on harnessing the demographic
dividend.
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Background
Persistent high fertility remains a public health concern
as it impedes efforts to reduce maternal and child mor-
tality [1–3]. Fertility decline, particularly in sub-Saharan
Africa, has been debated among scholars, highlighting

divergent views pertaining to fertility transition [4, 5].
Most regions of the world have experienced gradual fertil-
ity declines, the latest starting in the 1940s. Compared
with other regions such as Asia and Latin America, sub-
Saharan Africa lags behind these trends, with a Total Fer-
tility Rate (TFR) of 5.1 children born per woman [6]. This
rate is far above the other regions that have already
reached replacement fertility [7, 8]. The United Nations
have estimated a drastic reduction fertility levels or popu-
lation growth in these regions since the onset of fertility
transition in the early 1960s [9]. Variation and pace of fer-
tility decline in different regions and countries has been
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identified [11, 12], and to some researchers sub-Saharan
Africa is the last region in the world to begin fertility tran-
sition [10].
Bongaarts [13] using multiple survey data made an

explicit illustration of the transition and identified
seven countries (Bangladesh, Turkey, Dominican Repub-
lic, Colombia, Peru, Kenya and Ghana) with stalled fertil-
ity; two of these were countries in sub-Saharan Africa.
The Bongaarts study defined stalled fertility as countries
with no significant reduction between recent or consecu-
tive surveys. The fertility stall in the mid-1990s ranged
from 4.7 births per woman in Kenya to 2.7 births per
woman in Turkey. The other countries (Uganda, Mali,
Burkina Faso, Mozambique, and Niger) were not consid-
ered because they were above the pre-transitional stage,
implying the latter countries had not yet begun their vis-
ible fertility transition. These countries belong to a region
of Africa that has a persistently high, yet unmet need for
contraception, as well as preference for a large family size
[12, 14, 15]. Additionally, high fertility rates have also been
attributed to low use of contraception [16, 17] and socio-
cultural inhibitions [18, 19].
Divergent views have been raised explaining stalling

fertility as a new type of transition [20], owing to
changes in older women’s fertility and a longer postpar-
tum period [21]. Bongaarts [17] argued that more than
half of all sub-Saharan countries had stalled fertility.
Additionally, Garenne [4] and Ezeh et al. [5] highlighted
a stall in fertility in Eastern African countries associated
with increased adolescent fertility and larger family size
preference. Schoumaker [22] noted that the fertility stall
in sub-Saharan Africa was spurious compared with other
countries with more consistent declines in fertility.
There have been successes identified in a few African
countries, specifically Rwanda, Malawi, Madagascar and
Ethiopia, which have had a consistent decrease in fertil-
ity and unmet need for contraception [23, 24]. Unmet
need is defined as the gap between expressed fertility
preference and actual contraceptive use [44]. The excep-
tionally robust family planning programs and continued
awareness and availability of contraception have been
identified as possible reasons for the consistent decrease
in fertility [16, 26]. Some researchers suggested the stalls
are superficial, leading to a risk of reversal in the fertility
rate reductions, as observed with Kenya’s fertility transi-
tion [27].
It is still unclear as to why the fertility rate seems to

have stalled in some African countries—even after hav-
ing substantial fertility declines—while in others the
birth rates continue to be high. Most previous studies
have examined fertility stall using customized Demo-
graphic and Health Survey (DHS) tabulations, where
multiple countries at a time are examined using two to
three surveys [5, 13, 16, 28]. There is lack of country-

specific information or studies that explicitly show the
direction of fertility over retrospective years. Few exam-
ples exist of country-specific analysis [29–32], and these
studies have analyzed cross-sectional surveys; therefore,
the fertility stall could not be fully examined. In com-
parison, the present study seeks to explore fertility rates
over a 40-year period. The robust methodology adopted
in this study is a technique suggested by Schoumaker
[33], which has not been used before for Uganda and
other high fertility countries. A similar technique, sug-
gested by Garenne [34] has proven to be successful in
examining longer periods of fertility patterns and trends
and explicitly determines whether there is a fertility stall.
Bongaarts [13], while examining the causes of stalling

fertility, used DHS tabulations to explore fertility reduc-
tions for a number of sub-Saharan countries. While similar
studies have examined fertility transition in sub-Saharan
Africa while examining multiple countries, the current
study analyzes the levels, trends and patterns of Uganda’s
fertility since 1973, to determine whether the country has
experienced stalling fertility. This study further explores to
what level the fertility transition stage has reached and the
demographic and socioeconomic factors determining the
pace of transition. As all countries and regions are unique,
the method used maintains the integrity of country-specific
data, avoiding combining cross-country data while asses-
sing these demographic indicators [30–32]. There is cur-
rently no information showing country-specific analysis
that could explicitly explain the fertility stall or reduc-
tion in Uganda. This study therefore sought to: i) exam-
ine whether there is a fertility stall in Uganda using all
existing DHS data; ii) provide estimates for the current
fertility levels and trends in Uganda; and iii) examine the
demographic and socioeconomic factors associated with
fertility levels in Uganda.

Methods
This study is based on the technique of reverse survival
using information from the children of each mother. This
technique provides an estimation of annual age-specific
fertility rates for a period of 10 to 15 years before any sur-
vey or census. The analysis was based on information ob-
tained from the number of children classified by the age
of the mother at the time of the survey. We used the
Schoumaker [33] method of retrospective fertility estima-
tion, which was deemed appropriate to provide robust
patterns, trends and levels of TFR in any given geograph-
ical area. In the latter approach the children are linked to
their mothers using reverse projection to the time of their
births, classified by the age of the mother. This approach
has been used elsewhere successfully to estimate fertility
[30, 34]. The method can also be used to estimate differ-
entials in fertility, using rate ratios.
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Data source
Data were sourced from all existing Uganda Demo-
graphic and Health Surveys (UDHS) conducted since
1988. The cross-sectional surveys are part of the world-
wide DHS project that collects data on comparable
demographic and health indicators in selected develop-
ing countries. The sample sizes of the surveyed women,
aged 15–49 years in Uganda were; 4857 in 1988/89;
7070 in 1995; 7246 in 2000/01; 8531 for 2006 and 8674
in 2011 [38–43]. These samples were obtained using a
two-stage cluster sampling process. This began with the
selection of clusters or enumeration areas from a list of
clusters generated by the Uganda Bureau of Statistical
(UBOS) followed by the selection of households from
each cluster. The data collected were also stratified by
rural and urban areas. Details of the response rates for
the eligible and interviewed women are presented in
Table 1.
DHS data were used because they include birth histories

of the mother, where the dates of births of all children
born to a mother are reported. However, this method can
be limited by adoption and misreporting of age, although
it was considered to provide the best available data, when
accurate age was reported.

Data included
Information on children under the age of 10 or 15 years be-
fore the survey, classified by single year ages. Specifically:

1. Date of birth for each respective child;
2. Date of birth for each woman, irrespective of

whether the woman had ever given birth and
3. The date of the survey.

Estimated output parameters

� The respective age-specific fertility rates for the
three years preceding the survey and

� Total fertility for each of the 10 or 15 years
preceding the survey.

Analysis and reconstruction of fertility trend
Using five DHS data sets for Uganda for the period 1988/
89 to 2011, data quality was assessed for age and date of
birth for the children and their respective mothers. This is
important to control for age heaping and misreporting
which has been reported in demographic and health sur-
veys data [22].
Country-specific demographic indicators were provided

and estimate for age-specific fertility rates and TFRs for
women for three-year period prior to the survey. Subse-
quently, fertility reconstruction was performed for over
38 years, using a method proposed by Schoumaker [33],
based on pooled Ugandan DHS data. This method
employed the person-period approach to analyze all
the birth histories of the women, using a Poisson re-
gression model:

Log μið Þ ¼ log tið Þ þ αþ f ageð Þ þ g timeð Þ;
where:
μi is the expected number of children born to the

mother in each respective time segment;
ti is the length of the time or exposure;
f (age) is a function of estimated age; and
g (time) is a function of calendar time.
Age is a dummy that represents the 5-year age groups

of the mother, and calendar time represents annual fer-
tility variations for the respective Ugandan DHSs. The
yearly total fertility estimates are presented accordingly
in the Table 2. Linear regression was used to identify as-
sociations in the data. The simple linear regression takes
the form of:

γ i ¼ αþ βχ i þ εi

γi = this is the value of the dependent variable in ob-
servation i, α is a constant, xi is the independent or the
explanatory variable in observation i. The coefficient β
(also known as the slope) measures the gradient of the
regression line.
To identify factors associated with fertility decline, rate

ratios for the socioeconomic indicators were calculated
for the two UDHSs (1988/89 and 2011) weighted data.
Rate ratios were calculated with an assumption of pro-
portionality of rates, that the age pattern of fertility is
similar or constant across the different categories. Cat-
egorical variables are used as covariates in the model
and age-specific fertility rates were calculated for the re-
spective reference categories and rate ratios of the other
categories and variables. These calculations were per-
formed using the adopted tfr2 approach for all the sur-
veys using categorical variables among all women. The
rate ratios can be interpreted as ratios of TFRs [33].
Ethical approval was granted by the Uganda National

Council of Science and Technology (UNCST), and the

Table 1 Summary of the sampling and response rate for the
conducted DHS

Year of
survey

Enumeration
Area

Number (%) Response rate

Household Women

2011 405 8674 95.3 93.8

2006 404 8531 97.5 94.7

2000/2001 298 7246 95.8 93.9

1995 295 7070 98.4 95.8

1988/1989 206 4857 91.3 97.4

Note: DHS is demographic and health survey
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School of Statistics and Planning Higher Degrees Ethical
Research Committee. Permission was also sought from
Measure DHS to access all the data required.

Results
Estimates of retrospective TFR and selected socioeconomic
and demographic indicators in Uganda are presented in

Table 2 Retrospective total fertility rates (TFRs) by single calendar years for the period 1973–2010 at 95 % confidence interval

DHS year

Years 1988/89 1995 2000/01 2006 2000/01

1973 7.72 (7.00-8.43)

1974 8.30 (7.59-9.02)

1975 7.61 (6.95-8.26)

1976 8.78 (8.10-9.46)

1977 7.18 (6.58-7.77)

1978 7.98 (7.37-8.58)

1979 7.65 (7.08-8.22)

1980 8.36 (7.78-7.78) 8.53 (7.93-9.13)

1981 6.80 (6.29-7.30) 6.66 (6.14-7.16)

1982 8.09 (7.55-8.63) 8.05 (7.51-8.59)

1983 7.25 (6.76-7.75) 7.37 (6.87-7.87)

1984 7.03 (6.55-7.50) 7.07 (6.60-7.54)

1985 7.30 (6.83-7.77) 7.78 (7.31-8.26) 7.19 (6.64-7.74)

1986 7.32 (6.86-7.78) 7.72 (7.26-8.18) 8.19 (7.62-8.75)

1987 7.35 (6.90-7.80) 7.47 (7.03-7.90) 7.54 (7.02-8.06)

1988 7.36 (6.94-7.78) 7.79 (7.28-8.30)

1989 7.18 (6.78-7.59) 6.98 (6.52-7.45)

1990 8.57 (8.14-9.01) 7.71 (7.23-8.19)

1991 5.93 (5.58-6.27) 6.79 (6.37-7.22) 7.21 (6.73-7.69)

1992 6.80 (6.44-7.16) 7.93 (7.47-8.38) 8.36 (7.86-8.86)

1993 7.01 (6.65-7.37) 7.54 (7.11-7.97) 7.70 (7.24-8.17)

1994 7.73 (7.36-8.10) 8.61 (8.16-9.07) 8.53 (8.06-9.00)

1995 6.39 (6.01-6.76) 7.47 (7.04-7.90)

1996 7.36 (6.96-7.75) 8.15 (7.72-8.59) 8.22 (7.70-8.73)

1997 7.23 (6.86-7.61) 7.22 (6.83-7.62) 7.54 (7.07-8.02)

1998 6.66 (6.31-7.01) 7.72 (7.32-8.12) 7.89 (7.42-8.36)

1999 7.30 (6.94-7.67) 7.68 (7.29-8.07) 7.72 (7.27-8.17)

2000 8.47 (8.07-8.87) 8.25 (7.80-8.70)

2001 6.30 (5.97-6.64) 6.86 (6.47-7.26)

2002 7.24 (6.89-7.60) 6.97 (6.58-7.36)

2003 6.92 (6.58-7.26) 7.87 (7.47-8.28)

2004 6.66 (6.3-6.98) 7.31 (6.93-7.69)

2005 6.69 (6.37-7.01) 7.58 (7.20-7.96)

2006 6.76 (6.41-7.10)

2007 6.52 (6.19-6.85)

2008 6.72 (6.39-7.05)

2009 6.43 (6.11-6.74)

2010 6.06 (5.76-6.36)

2011

Note: UDHS is Uganda Demographic and health Survey
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Table 3. The country’s TFR has remained persistently high,
above 6, particularly among rural women whose rate often
exceeds 7 children per woman. Urban women’s TFR levels
have gradually been reducing from 5.7 in 1988/89 to 3.8 in
2011. All methods of contraception have increased 4.9 % in
the 1988/89 surveys to 30 % in the 2011 survey. The in-
crease has been most evident among users of modern
contraception including; condoms, pills, injectables, im-
plants, intra uterine device (IUD), female sterilization, foam
and diaphragm. Age at first marriage has remained particu-
larly low at 17 years, which exposes women to a longer
duration of childbearing years. Age at first sexual inter-
course of women increased slightly from 15.6 years in 1988
to a current estimate of 16.8 as of the 2011 survey.

TFR and age-specific fertility rates for three years preceding
the DHS
Age-specific fertility levels for the three year period pre-
ceding the DHS are presented in Fig. 1. Rates reduced in
each age group, with the highest rates being recorded in
the 1988/89 survey compared with the 2011 survey. TFR
has been consistent for the corresponding DHSs, as indi-
cated in Fig. 2.

Retrospective fertility levels
Retrospective annual TFR estimates for a 15-year period,
for each survey are presented in Table 2. The same
trends over the years are illustrated in Fig. 2, providing
visible assessment of the annual fertility rates for a
period of 38 years.
The regression analysis shows variations in the fertility

rates, ranging from a high of 8.8 in 1976 to a low of 6.2
in 2010 (Table 2). For the 15-year period prior to the
first DHS of 1988/89, TFR was 7.7 children per woman
born in 1973, increasing to 8.3 in 1974, and reducing to
7.6 in 1975. There was a reduction from a TFR of 8.4 in
1980 to 6.8 in 1981. The TFR remained as high as 7 until

1987. Overall, during the period before 1995, TFR varied
between 8 and 7, although in 1991 an estimate of 5.9
was observed. For the most recent survey in 2011, TFR
estimates ranged from approximately 8 in 1996 to 6.1 in
2010. It is only during this latter period that a relatively
consistent TFR of 6 was observed without major fluctua-
tions. Owing to the observed TFR variability over the
study period a linear equation was fitted to the average
estimates as presented in Fig. 3 and analyzed in the sub-
sequent sections of this manuscript.

Fertility trends over the 38 year period
Average fertility estimates for each year are presented in
Fig. 3. These results are presented with the fitted regres-
sion line to show the TFR trend over time. Overall, the
TFR in Uganda has been high, ranging from 8 in the
1970s to 6 in 2010. The regression line shows a gradual
reduction for the study period, with a possibility of con-
tinued reduction in subsequent years. The results also
show no fertility stall in the close four-decade period
examined.

Fertility differentials for 1988/89 to 2011
The results for the fertility differentials in Uganda for
the 3 years preceding the survey are presented in Table 4.
The results display TFR and age specific fertility rates of
the reference category which is no education while the
rate ratios are presented for all the other categories and
covariates. The results show the net effect of education
on fertility, controlling for place of residence, marital
status, wealth status and contraceptive use. Marital sta-
tus remained consistent with a strong influence on total
fertility compared with all the other variables. The fertil-
ity rate has been increasing in married women, as evi-
denced by the increasing rate ratios from 3.8 in 1988/89,
4.6 in 1995, 5.9 in 2001, 6.4 in 2006 and 6.7 in 2011.
Additionally, the results show that women with second-
ary and primary education had an influence on fertility
levels.
The net effect of education on these variables is evi-

dent in the 1995 and 2000/01 survey periods, where in
1995, women with primary education had rate of 1.07
compared with those with no education. Those with sec-
ondary education had a reduced rate ratio of 0.78 in
2000/01. Even after controlling for other variables, place
of residence had a significant effect on fertility levels,
particularly among rural women who had higher fertility
rates compared with those residing in urban areas.
These were presented as rates ratios of 1.1 in 1988/89,
1.2 in 1995, 1.3 in 2000/01, 1.1 in 2006 and 1.2 in 2011.
Information on the variable wealth status was not col-

lected in the two retrospective surveys of 1988/89 and
1995 therefore these data are missing in the output.
Wealth status had a strong effect on fertility, particularly

Table 3 Selected socioeconomic indicators for Uganda for the
period 1988–2011

Characteristics Demographic and health survey

1988-89 1995 2000-01 2006 2011

TFR 7.4 6.9 6.9 6.7 6.2

Residence

Rural 7.6 7.2 7.4 7.1 6.8

Urban 5.7 5.0 4.0 4.4 3.8

Contraceptive use

Any Method 4.9 14.8 22.8 23.7 30

Modern method 2.5 7.8 18.2 17.9 26

Median Age at First sexual
Intercourse

15.6 16.0 16.6 16.4 16.8

Median age at first marriage 17.0 17.4 17.8 17.6 17.9
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in the most recent survey of 2011, while contraceptive
use was an important influence in the 1995, 2000/01 and
2006 surveys. The rates for contraceptive use compared
with those who were not using any method were 1.1
(1995), 1.06 (2000/01) and a reduced effect of 0.93
in 2006.

Discussion
This paper aimed to analyze the rates, trends and patterns
of Uganda’s fertility since 1973 and to determine whether
the country’s fertility rate has stalled. This manuscript ex-
plored the stage of fertility transition Uganda has reached
as well as the demographic and socioeconomic factors

determining the pace of fertility transition. In doing this
we used all the existing DHS data on the country. Our key
finding was that for the last four decades there has been
no indication of a fertility stall; fertility rates declined for a
period of time then remained constant. For the study
period, TFR did not depict a steady pattern but was fluctu-
ating between highs and lows, with no specific time lag
duration. The latter conforms to the divergent views and
findings regarding fertility stall, particularly among sub-
Saharan countries [5, 16, 17, 35].
This study highlights that the country is at a pre-

transitional stage, with indications of imminent reduc-
tions in TFR in subsequent years. Our findings are

Fig. 1 Age-specific fertility levels for the 3-year period preceding each survey (1989–2011)

Fig. 2 Retrospective fertility rates using the own children method for a single calendar years using consecutive UDHS (1988/89–2011)
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supported by the work of Bongaarts [13, 17], who indicated
the country was still in the pre-transitional stage. However,
in divergence with the reports of fertility stall as reported
by Bongaarts [13] and Ezeh [5]. The high TFR in Uganda
could be explained by the young age at marriage, which
has remained considerably low in the country [40–42].
Additionally, the study highlights there has been limited
variability in the tempo of fertility for the study period, as
depicted by the Age Specific Fertility Rate (ASFR) patterns.
Whereas the tempo effect could be influenced by sampling
variability, it could also be a reflection of the true fertility
outcomes in the population. There also a clear indication
the country still experiences a high birth phenomenon,
which is important in understanding the fertility transition
in Uganda. Previous research in Bangladesh identified
tempo and fertility have a significant effect on the levels
and trends in the population fertility transition [32].
The findings of this study have important policy impli-

cations, especially in addressing these issues in a young
and growing population. The country should embrace
the opportunity to invest in contraceptive programs to
accelerate fertility reduction. The increased investment
in family planning and its effect on fertility declines have
been well documented elsewhere by Westoff and Cross
[31], in addition to the positive effects of investment in
female education [10] and socioeconomic development
Bongaarts [13]. It is possible that stalling fertility exists
in rural or urban areas or there are regional differences
as suggested by Ezeh [5]; however, these have not been
explored in our study. Therefore we propose the contribu-
tion of rural and urban fertility transition, and the poten-
tial influence on fertility rates of the country is explored in
further studies.

The socioeconomic and demographic factors exam-
ined, including marital status, education, residence and
wealth status had a significant influence on the levels of
fertility. For instance, marital status remained a strong
predictor, even after controlling for other variables, which
explains the role of marriage on the number of children
born. Women give birth to more children within a mar-
riage compared with when they are single [18, 21, 36, 37].
The influence of marital status on fertility outcomes could
be explained in relation to age at marriage. Marrying at a
younger age exposes women to the associated risks of hav-
ing more children, in addition to the low use of contracep-
tion in Uganda. Modern contraceptive use did not have an
influence on fertility rate, potentially because uptake is too
low to make significant differences in the general popula-
tion [25, 31].
Additionally, women living in rural areas had increased

fertility rates compared with those living urban areas. The
influence of residence cannot be underestimated, given
the limited access to adequate health care services, infor-
mation, family planning messages and education in these
areas [20, 23].
There is a need for deliberate government efforts to

encourage women to delay marriage and increase uptake
of modern contraception in Uganda. Education level,
particularly for women, should be enhanced further—up
to at least secondary education. Without political in-
volvement to reinforce these key demographic indica-
tors, the situation will not change and high fertility
levels will take considerable time to reduce to man-
ageable numbers.
The strength of the analysis in this manuscript is that

it is based on nationally representative demographic data.

Fig. 3 Reconstructed fertility trends of women aged (15–49) of Uganda for 37 years based on DHS surveys
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The rigorous measures used in the analysis were devel-
oped recently for birth history measurement and analysis
[33]. Further the method used facilitates computation of
fertility rates, evaluates data quality, reconstruction of an-
nual fertility trends and estimation of fertility levels
and trends [33]. The measurement however, is limited
to only the aforementioned analyses and not be used
to estimate for parity specific fertility rates and parity
progression ratios.

Conclusions
The findings suggest there is no fertility stall in Uganda
but demonstrates an onset of fertility transition where

the levels are likely to continue to decline consistently.
This study is relevant for policy makers, particularly at
this point in time when the country is focusing on em-
bracing the demographic dividend. This occurs when a
country has accelerated economic growth resulting from
rapid decline of the fertility rates, which affects popu-
lation age structure. As a reduction in fertility com-
mences, the country ought to facilitate this process
with increased investment in education and family
planning. This study is the first to have reconstructed
fertility levels and trends over a 40-year period, and
has established Uganda is commencing a period of
fertility transition.

Table 4 Socioeconomic and demographic fertility differentials for 1988/89 to 2011 based on DHS surveys

Variable DHS Year

1988/89 1995 2000/01 2006 2011

Age Coef. 95 % CI Coef. 95 % CI Coef. 95 % CI Coef. 95 % CI Coef. 95 % CI

15-19 0.07 0.05 0.08 0.05 0.04 0.06 0.04 0.03 0.05 0.05 0.04 0.05 0.04 0.03 0.04

20-24 0.09 0.07 0.11 0.06 0.05 0.07 0.05 0.04 0.06 0.06 0.05 0.07 0.05 0.04 0.07

25-29 0.09 0.07 0.11 0.06 0.05 0.07 0.04 0.03 0.05 0.05 0.04 0.06 0.04 0.04 0.05

30-34 0.07 0.05 0.09 0.04 0.04 0.05 0.04 0.03 0.04 0.04 0.03 0.05 0.04 0.03 0.04

35-39 0.06 0.05 0.08 0.03 0.03 0.04 0.03 0.02 0.03 0.03 0.02 0.04 0.03 0.02 0.03

40-44 0.02 0.02 0.03 0.02 0.01 0.02 0.01 0.01 0.01 0.02 0.01 0.02 0.01 0.01 0.01

45-49 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.01

Rate ratios

DHS year

Variable 1988/89 1995 2000/01 2006 2011

Education

NoneRc 1.0 1.0 1.0 1.0 1.0

Primary 0.97 1.07** 1.01 1.05 1.06

Secondary 0.93 .95 .78*** 0.96 1.04

Residence

UrbanRc 1.0 1.0 1.0 1.0 1.0

Rural 1.11* 1.23*** 1.3*** 1.12** 1.17**

Marital Status

SingleRc 1.0 1.0 1.0 1.0 1.0

Married 3.8*** 4.6*** 5.9*** 6.4*** 6.71***

Formerly 2.8*** 3.1*** 3.6*** 4.2*** 4.55***

Wealth Index

PoorestRc 1.0 1.0 1.0

Poorer 0.98 0.96 0.91**

Middle 1.10** 0.94 0.92*

Richer 1.08* 0.93 0.88***

Richest 1.05 0.75*** 0.71***

Contraceptive use

Not Using Rc 1.0 1.0 1.0 1.0 1.0

Using method 1.12 1.11** 1.06* 0.93* 1.00

* p < 0.1; ** p < 0.05; *** p < 0.01 , Rc Reference Category

Kabagenyi et al. Fertility Research and Practice  (2015) 1:14 Page 8 of 10



Abbreviations
ASFR: Age specific fertility rates; DHS: Demographic and health survey;
IUD: Intra uterine device; TFR: Total fertility rate; UDHS: Uganda demographic
and health survey; UNCST: Uganda national council of science and
technology.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
AK conceived and designed the study, conducted data analysis and wrote
the first draft of the manuscript. AR, and GR participated in the data analysis
and coordination and helped to draft the manuscript. AK, AR, GR LMA and
JN contributed to interpretation of results and revised the manuscript. All
authors read and approved the final manuscript. All authors had access to
the data used in the study.

Authors’ information
AK and JN are members of the School of Statistics and Planning, Makerere
University, teaching in the department of Population Studies. JN is a Professor
of Demography. GR is an Associate Professor of Population Studies currently
with the United Nations Economic Commission for Africa. AR is Senior Historical
Demographer at the department of Geography, University of Cambridge. LMA
is an Associate Professor of Public Health at the School of Public Health, College
of Health Science, Makerere University. AK is demographer and Doctoral
student with a focusing on reproductive health with an interest in fertility
and family planning. AK and JN are affiliated to the Center for Population and
Applied Statistics, Makerere University.

Acknowledgements
The authors would like to thank Measure DHS for granting permission to use
the UDHS data. We would also like to thank Prof. Bruno Schoumaker for
developing the demographic technique that was used for the analyses. This
research was supported by Training Health Researchers into Vocational Excellence
in East Africa (THRiVE) Grant No. #087540 funded by the Wellcome Trust. Authors
acknowledge support from Carnegie Corporation of New York and Makerere
University # B 8741.R01 to the first author. The contents are solely the
responsibility of the authors and do not necessarily represent the official views of
the supporting offices. The authors would also like to thank Dr. Ronald Wesonga,
Dr. Pauline Essah and Ms. Valeria Cetorellie for technical support and reading the
earlier drafts of this manuscript.

Author details
1Department of Population Studies, School of Statistics and Planning, College
of Business and Management Sciences, Makerere University, P.O. Box 7062,
Kampala, Uganda. 2Center for Population and Applied Statistics, College of
Business and Management Sciences, Makerere University, P.O. Box 7062,
Kampala, Kampala, Uganda. 3Department of Geography, University of
Cambridge, Downing Place, Cambridge CB2 3EN, UK. 4United Nations
Economic Commission for Africa, Social Development Policy Division, P.O.
Box 3001, Addis Ababa, Ethiopia. 5Department of Community and Behavioral
Sciences, School of Public Health, College of Health Sciences, Makerere
University, P.O. Box 7062, Kampala, Kampala, Uganda.

Received: 25 May 2015 Accepted: 15 September 2015

References
1. Tsui AO. Population policies, family planning programs, and fertility: the record.

Popul Dev Rev. 2001;27:184–204.
2. Tsui AO, McDonald-Mosley R, Burke AE. Family planning and the burden of

unintended pregnancies. Epidemiol Rev. 2010;32(1):152.
3. Yeakey MP, Muntifering CJ, Ramachandran DV, Myint Y, Creanga AA, Tsui

AO. How Contraceptive Use Affects Birth Intervals: Results of a Literature
Review. Stud Fam Plann. 2009;40(3):205–14.

4. Garenne M. Situations of fertility stall in sub-Saharan Africa. Afr Pop Stud.
2009;23(2):173–88.

5. Ezeh AC, Mberu BU, Emina JO. Stall in fertility decline in eastern african
countries: regional analysis of patterns, determinants and implications.
Philos Trans: Biol Sci. 2009;364(1532):2991–3007.

6. Population Reference Bureau, World population Data sheet 2015, Population
Reference Bureau, Connecticut Avenue, NW Suite, Washington, www.prb.org

7. Cohen B. The emerging fertility transition in sub-Saharan Africa. World Dev.
1998;26(8):1431–61.

8. Kalipeni E. The fertility transition in Africa. Geogr Rev. 1995;85(3):286–300.
9. United Nations Department of Economic and Social Affairs PD. World

Population Prospects: The 2012 Revision, File POP/1-1: Total Population
(Both sexes combined) by major area, region and country, annually for
1950–2100. United Nations: POP/DB/WPP/Rev2012/POP/F01-1; 2013.

10. Shapiro D. Women's education and fertility transition in sub-Saharan Africa.
Vienna Yearb Popul Res. 2012;10:9–30.

11. Casterline JB. Diffusion processes and fertility transition: Introduction. In:
Casterline JB, editor. Diffusion processes and fertility transition: selected
perspectives. Washington, DC: National Academy Press; 2001. p. 1–38.

12. Tabutin D, Schoumaker B. The Demography of Sub-Saharan Africa from the
1950s to the 2000s. Population (english edition). 2004;59(3):455–555.

13. John B. The causes of stalling fertility transition. Stud Fam Plann. 2006;37(1):1–16.
14. Ntozi JP. High Fertility in Rural Uganda; The Role of Socioeconomic and

Biological Factors. Kampala: Fountain Publishers Ltd.; 1995.
15. Nalwadda G, Mirembe F, Byamugisha J, Faxelid E. Persistent high fertility in

Uganda: young people recount obstacles and enabling factors to use of
contraceptives. BMC Public Health. 2010;10(1):530.

16. Bongaarts J, Casterline J. Fertility transition: is sub-Saharan Africa different?
Popul Dev Rev. 2013;38:153–68.

17. Bongaarts J. Fertility transitions in developing countries: Progress or
stagnation? Stud Fam Plann. 2008;39(2):105–10.

18. Caldwell JC, Caldwell P. The cultural context of high fertility in Sub-Saharan
Africa. Pop Dev Rev. 1987;13(3):409–37.

19. Bongaarts J. The proximate determinants of exceptionally high fertility.
Pop Dev Rev. 1987;13(1):133–9.

20. Caldwell JC, Orubuloye IO, Caldwell P. Fertility decline in Africa: a new type
of transition? Pop Dev Rev. 1992;18(2):211–42.

21. Bongaarts J, Frank O, Ron L. The proximate determinants of fertility in Sub-
Saharan Africa. Pop Dev Rev. 1984;10(3):511–37.

22. Schoumaker B. Stalls in fertility transitions in sub-Saharan Africa: real or
spurious. Université Catholique de Louvain (Belgium), Département des
Sciences de la Population et du Développement, Document de Travail No
30 (DT-SPED 2009, 30. http://www.ulouvain.be/cps/ucl/doc/demo/
documents/DT_SPED_30_corrige.pdf

23. Adhikari R. Demographic, socio-economic, and cultural factors affecting
fertility differentials in Nepal. BMC Pregnancy Childbirth. 2010;10(1):19.

24. Boadu K. The effect of contraceptive practice on fertility in Ghana: a decade
of experience. Can Stud Pop. 2002;29(2):265–91.

25. World Health Organisation. World Health Statistics. 2014.
http://www.who.int/mediacentre/factsheets/fs290/en/.

26. Bhargava A. Desired family size, family planning and fertility in Ethiopia. J
Biosoc Sci. 2007;39(3):367–81.

27. Opiyo CO, Levin MJ. Fertility levels, trends and differentials in Kenya: how
does the own-children method add to our knowledge of the transition? Afr
Pop Stud. 2008;23(2):189–205.

28. Cleland JG, Ndugwa RP, Zulu EM. Family planning in sub-Saharan Africa:
progress or stagnation? Bull World Health Org. 2011;89(2):137–43.

29. Agyei-Mensah S. Fertility transition in Ghana: looking back and looking
forward. Popul Space Place. 2006;12(6):461–77.

30. Cetorelli V, Leone T. Is fertility stalling in Jordan? Demogr Res.
2012;26(13):293–318. Published 5 April; 2012.

31. Westoff CF, Cross AR. The stall in the fertility transition in Kenya. Calverton,
Maryland: ORC Macro, MEASURE DHS2006.

32. Fazle Rabbi A, Kabir M. Explaining fertility transition of a developing country:
an analysis of quantum and tempo effect. Fertil Res Pract. 2015;1(1):4.

33. Schoumaker B. Tfr2: A Stata module for computing fertility rates and TFRs
from birth histories. In: Centre de recherche en démographie et sociétés,
UCL (Belgium). San Francisco: PAA Meeting; 2012. p. 2012.

34. Garenne ML. Testing for fertility stalls in demographic and health surveys.
Popul Health Metrics. 2011;1(7):18.

35. Caldwell JC, Orubuloye IO, Caldwell P. Fertility decline in Africa: a new type
of transition? Popul Dev Rev. 1992;18(2):211–242.

36. Walter S. Fertility mortaility and marriage in North West Tanzania 1920–1970.
Cambridge: Demographic Study using Parish Registers; 2008.

37. Moultrie TA, Sayi TS, Timæus IM. Birth intervals, postponement, and fertility
decline in Africa: a new type of transition?Population. Studies. 2012;66(3):241–58.

Kabagenyi et al. Fertility Research and Practice  (2015) 1:14 Page 9 of 10

http://www.prb.org
http://www.ulouvain.be/cps/ucl/doc/demo/documents/DT_SPED_30_corrige.pdf
http://www.ulouvain.be/cps/ucl/doc/demo/documents/DT_SPED_30_corrige.pdf
http://www.who.int/mediacentre/factsheets/fs290/en/


38. Ministry of Planning and Economic Development; Ministry of Health
(MoH); Institute for Resource Development/Macro Systems, Inc. Uganda
Demographic and Health Survey. Entebbe, Uganda: Ministry of Planning and
Economic Development and Ministry of Health; 1990.

39. Statistics Department (Uganda) and Macro International Inc. Uganda
Demographic and Health Survey, 1995. Calverton, Maryland: Statistics
Department [Uganda] and Macro International Inc; 1996.

40. Uganda Bureau of Statistics (UBOS) and ORC Macro. Uganda Demographic
and Health Survey 2001. Calverton, Maryland, USA: UBOS and ORC Macro;
2000–2001.

41. Uganda Bureau of Statistics (UBOS) and Macro International Inc. Uganda
Demographic and Health Survey 2006. Maryland, USA: UBOS and Macro
International Inc.; 2007.

42. Uganda Bureau of Statistics (UBOS) and ICF International Inc. Uganda
Demographic and Health Survey. Uganda Demographic and Health
Survey 2011. Maryland: ICF International Inc.; 2012.

43. Gideon R. Nuptiality patterns and differentials in sub-Saharan Africa: analysis
of African Census Data in Continuity and Change in Sub-Saharan African
Demography edited by Clifford O. Odimegwu, John Kekovole. New York,
Routledge; 2014

44. World Health Organization. World Health statistics. Geneva: World Health
Organization; 2014. http://www.who.int/gho/publications/
world_health_statistics/en/

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Kabagenyi et al. Fertility Research and Practice  (2015) 1:14 Page 10 of 10

http://www.who.int/gho/publications/world_health_statistics/en/
http://www.who.int/gho/publications/world_health_statistics/en/

	Abstract
	Background
	Results
	Conclusions

	Background
	Methods
	Data source
	Data included
	Estimated output parameters
	Analysis and reconstruction of fertility trend

	Results
	TFR and age-specific fertility rates for three years preceding the DHS
	Retrospective fertility levels
	Fertility trends over the 38 year period
	Fertility differentials for 1988/89 to 2011

	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgements
	Author details
	References



