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Abstract
Background: The under five mortality rate (U5MR) is measure of wellbeing and decreasing the U5MR by two thirds is the target
towards the achievement of the millennium development goal number four (MDG4).
Objective: To describe the changes in U5MR in Uganda from 1954 to 2000 and use them to project future trends up to 2015.
Methods: We did a retrospective analysis of the Uganda national censuses of 1969, 1991 and 2002. We calculated the percentage of
the annual average reduction rate (AARR) of U5MR between the years 1954-1966, 1966- 1975, 1975-1988 and from 1988 to 2000.
The AARRs of U5MR between 1954 and 2000 were then compared to that of 4.4% required to achieve MDG4.
Results: The U5MR in Uganda between 1954 and 1966 decreased from 261 to 180 deaths per 1000 live births with an AARR of
3.05%.  Between 1975 and 1988, the U5MR increased with AARR from 1966 to 1975 being -1.05% while the AARR from 1976
to 1988 was -0.11%. From 1988 to 2000 U5MR decreased from 205 to 152 deaths per 1000 live births with an AARR of 2.46%.
Conclusions: The AARRs for the U5MR of -1.05-3.05% were below the 4.4% required to achieve MDG4.
Key words: Childhood mortality, Uganda, Millennium development goal, annual average reduction rate, child health, social
economic development
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Introduction
The childhood mortality indices covered in this report include
the under-five mortality rate (U5MR) which is the
probability of dying between birth and the fifth birth day,
the child mortality rate (CMR) which is the probability of
dying between exact age one and the fifth birth day and the
infant mortality rate (IMR) which is the probability of dying
between birth and the first birth day. 1 The U5MR and IMR
are measured as deaths per 1000 live births whereas the
CMR is measured as deaths per 1000 children who survive
their first birth day. 1 Mathematically, U5MR = CMR*(1-
IMR) + IMR. 2,3

The U5MR is regarded as a highly sensitive
measure of population health. 4-11 This sensitivity is under
pinned by the apparent association between the causes of
under five mortality and other factors that are likely to
influence the health status of whole populations such as their
economic development, general living conditions, social well
being, rates of illness, and the quality of the environment. 8

As a composite indicator, the U5MR measures changes in
socio-economic development, provision of water and
sanitation services, housing, nutrition, and access to quality
health services. 6,7 Thus U5MR correlates well with social-
economic development of the country as well as access to
health care delivery and equity in distribution of resources
and investment in health/social services. 5,9,10

The United Nations and its agencies use U5MR as
measure of wellbeing and consequently decreasing the U5MR
is one of the indicators for monitoring trends towards the
achievement of the millennium development goal number
four (MDG4) which is to reduce U5MR rate of the year
1990 to one third by the year 2015. 1 It is especially disturbing
that U5MR rates in Uganda remain among the highest in
Africa and the world. 9,12 The understanding of trends in
U5MR is thus an important measure of public priority to
gauge socio-economic progress and investment in public
health. In this report we present the changes in U5MR in
Uganda for the period 1954-2000 and project whether
current trends are sufficient for Uganda to meet her MDG4.

Methods
The speed of progress in reducing the U5MR, CMR or IMR
is measured by calculating the average annual reduction rate
(AARR). 13 The AARR was calculated using an exponential
formula U5MR

a
 * (1-AARR) b-a = U5MR

b
, where a is the

base year and b the target year. The formula for calculation
of AARR assumes a continuous reduction between two points
in time and does not take into account the intermediate values
of the series. 14 Unlike the comparison of absolute changes,
the AARR reflects the fact that the lower limits to U5MR
CMR or IMR are approached only with increasing difficulty.
To achieve a two-thirds reduction between 1990 and 2015
requires an AARR of 4.4% or higher.

Setting
In Uganda, childhood mortality rates have been typically
computed using two approaches; direct and indirect
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techniques. Direct estimates have been computed from the
four Uganda Demographic Health Surveys (UDHS) of 1988-
89, 1995, 2000-2001 and of 2006 by using information
collected from the woman’s birth history. 1 On the other
hand, lacking the necessary reliable information for producing
estimates using direct methods, the population censuses
report indirect estimates based on the number of children
ever born (CEB) and children surviving (CS). 3 Although
there is no conclusive evidence that one method is better
than the other, indirect methods always provide estimates
higher than the direct methods even when using the same
set of data. 15 Thus as a result, childhood mortality indices
derived using the two methods may not be comparable.
Because the objective was to analyse trends in childhood
mortalities over long time period (before data from UDHS
was available) we only used data derived from population
censuses.

Data extraction
Six population censuses have been conducted in Uganda
(1948, 1959, 1969, 1980, 1991 and 2002). However, for
purposes of this analysis only the 1969, 1991 and 2002 censuses
were used. Data from 1980 census is not available whereas
data from 1948 and 1959 censuses is not detailed enough to
allow for analysis of trends. On the other hand, data from the
1969, 1991 and 2002 census was analysed using the same
methodology thereby allowing for comparisons of trends to
be made. 16,17 Because of the large inter-censual period
between 1969 and 1991, data from these two censuses was
analysed further to estimate the childhood mortality indices
for the intervening years. 16 The data from the 1969 census
provided estimates of probabilities of dying before age one
(1q0) and between ages one and five (4q1) over a period of
12 years, roughly from 1954 to 1966. The data from the
1991 census provided estimates of 1q0 and 4q1 over a period
of 12 years, roughly from 1954 to 1966. To calculate the
probability of dying before age five years (5q0) the formula

5
q

0
 = 

4
q

1
*(1-

1
q

0
) + 

1
q

0
 was used. All probabilities were then

expressed as deaths per 1000 to get IMR, CMR and U5MR.
The data from the 2002 census provided estimates of
childhood mortalities around the period 2000. 17

The AARR for the U5MR, CMR and IMR was
calculated for periods between 1954 and 1966, between 1966
and 1975, between 1975 and 1988, and between 1988 and
2000 to allow for comparisons covering about 12 years.
Projections were then made for the U5MR using 1990 as a
base year up to 2015 under three scenarios. First was by
assuming the AARR of 4.4% required to reduce the U5MR
rate by two thirds, second was the estimation of U5MR given
the current levels of AARR and the third scenario was by
estimating the AARR required to reduce the current U5MR
(of 2008) to the 2015 figure (as projected using AARR of
4.4% from the base year of 1990). The formula used for
projections was U5MR 

1990
 *(1-5q0)n = U5MR 

1990+n 
where

U5MR 
1990

 was the U5MR in 1990, 5q0 is the probability of
dying before five years, n is the number of years after 1990
and U5MR 

1990+n
 is the U5MR n years after 1990.

  
The years

1990 and 2015 were used in the projections as they are the
ones targeted in MDG4.

  
The projections assumed the same

AARR during the time intervals used in different scenarios.
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Results
Tables 1,2 and figure 1 show that during the period 1954-
1966 the under five mortality rate registered a steep decline
but during the period 1975 to 1988 it deteriorated to a level
which was substantially higher than that achieved in 1966.
The period between 1988 and 2000 is also characterised by a
rapid decline.  However the rate of decline for the period
1988-2000 is lower than that achieved during the period
1954-1966.  As expected the same trends are observed for
the infant mortality rate as well as for the child mortality
rate (tables 1, 2 and figure 1).  Furthermore, the rates of
increase in childhood mortalities observed during the period
1966 to 1975 appear to have slowed down during the period
1975-1988.

In 1990 the U5MR for Uganda was 195 deaths per
1000 live births.  Figure 2 shows the projections of U5MR
under three scenarios 1-3. If Uganda attained and maintained
the AARR of 4.4% necessary to attain MDG4, the U5MR in
2000 should have been 126 deaths per 1000 live births, be 88
deaths per 1000 live births in 2008 and should be 65 deaths
per 1000 live births in 2015 (scenario 1).  However, the real
situation shows that the AARR of U5MR was actually 2.46%
for the period 1988-2000 (table 2) and therefore the U5MR
in 2000 was 152 deaths per 1000 live births.  Projections in
2008 at the AARR of 2.46% gives an U5MR of 125 and
similar projections in 2015 would give an U5MR of 105 deaths
per 1000 live births (scenario 2).  Assuming that the U5MR in
2008 was 125 the AARR required to reach the 2015 MDG4
target of 65 deaths per 1000 live births would be 8.92%
(scenario 3).

Discussion
The analysis shows that between 1954 and 2000, the trends in
childhood mortality rates were characterised by three phases.
First the initial phase of steady decline up to 1966, followed by
deterioration and or/stagnation for the period between 1966
and 1988 and third a phase of decline between 1988 and 2000.
However, the AARRs for the 1990s are generally lower than
the AARR for the 1960s possibly due to the effect of HIV
epidemic that is estimated to have increased U5MR in Uganda
by about ten percent. 18
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Table 1. Childhood mortalities in Uganda 1954-2000 (per 1,000)
Year             Infant Mortality Child Mortality Under five Mortality

           Rate (IMR) Rate (CMR)  Rate (U5MR)
1954            157 129 261
1956            150 121 249
1959            135 106 223
1962            128 100 217
1964            117 88 191
1966            110 82 180
1975            123 94 202
1978            124 96 205
1981            121 93 199
1984            121 93 199
1986            119 90 195
1988            125 96 205
2000            88 72 152
Sources of data: Table A5.7 Indirect estimates of infant and child mortality Uganda, 1969, 1991 (reference 16, page
311) and 2002 census report (reference 17, page 54)

Table 2. The percentage annual average
reduction rate (AARR) of childhood mortalities
in Uganda 1954-2000

Period in years Annual  Average reduction
rate (Percent)

IMR                 CMR         U5MR
1954-1966 2.92 3.71            3.05
1966-1975 -1.02                -1.25           -1.05
1975-1988 -0.12 -0.16          -0.11
1988-2000 2.88 2.37            2.46
NB. Negative indicates increase in childhood mortalities

Figure 1: Trends in childhood mortality in
Uganda, 1954-2000

Figure 2.Projections of under-five mortality rate
in Uganda 1990-2015 under different scenarios
(1-3)

The overall trends from 1954 to 2000 may not be
surprising, given that major distal factors of child survival are
political stability, economic progress coupled with investment
in social and health services. 4-11 From 1954 to 1971, there was
general economic boom for Uganda with no external debt. The
Gross Domestic Product (GDP) per capita during that time

increased from $566 to $656. 19 This economic boom was
characterised by general political stability with heavy
investment in social services. On the other hand, the
stagnation in childhood mortalities between 1966 and 1988 is
attributed to the effect of general decline in the level of
living resulting from the prolonged civil strife (the two wars)
in the country from the 1970s and early 1980s, and Idi Amin’s
regime which also lead to deterioration of social
infrastructure. 20-22 The civil strife during the Idi Amin’s regime
also led to the shrinkage in the GDP from $ 656 in 1971 to
$443 in 1980. 19 After 1986 however, the GDP per capita
steadily continued to increase from $631 to the 2000 figure
of $941. 19,20

If the AARR in under-five mortality of 3.05%
observed in Uganda between 1954 and 1966 had continued
at the same pace for the entire study period, the U5MR in
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2000 would have been about (261*(0.9695)46) = 63 deaths
per 1000 live births. The U5MR rate in 2000 was instead
152 deaths per 1000 live births (more than 2 times as
expected). Evidence from other countries (e.g. Srilanka,
Vietnam and Kerala state in India) that have maintained a
steady decline in U5MR show that such decline could indeed
be achieved in about the same period of time. 6,23,24

Based on the target of MDG4 to decrease U5MR
by two thirds from 1990 to 2015 the Uganda U5MR is
supposed to decrease from 195 to 65 deaths per 1000 live
births. The AARR in U5MR needed to achieve this goal is
4.4% for a period of 25 years. However, at the current
level of AARR in Uganda of about 2.46% reducing U5MR
from 195 to 65 deaths per 100 live births would require 44
years. The projected U5MR in Uganda in 2008 using the
AARR of 2.46% is about 125 deaths per 1000 live births.
Assuming that the same rate of AARR is maintained, the
U5MR of 65 deaths per 1000 live births will be achieved in
2027 (27 years from 2008). In order to able to reach the
U5MR MDG4 target for Uganda of 65 deaths per 1000
live births the AARR in the remaining seven years will
have to increase from 2.46 to 8.92% (an increase of more
than 3.6 times!). Thus it is unrealistic to expect that Uganda
can meet the 2015 MDG4 U5MR target in the remaining
time given the current trends.

Acknowledgements
This work was funded by the Department for International
Development (DFID) under the Team for Applied Research
to Generate Effective Tools and Strategies for
Communicable Disease Control (TARGETS) consortium.
We are grateful to the Uganda Bureau of Statistics for
allowing use the census data.

References
1. Uganda Bureau of statistics (UBOS) and Macro

International Inc. (2007).Uganda Demographic and Health
Survey 2006. Calverton, Maryland, USA: UBOS and Macro
International Inc. 2007.

2. Coale AJ, Demeny P. Regional Model Life Tables and Stable
Populations. Second Edition, Academic Press, 1983.

3. United Nations. Manual X: Indirect Techniques for Demographic
Estimation. Department of International and Social Affairs.
Population Studies No. 81. New York: United Nations.
1983.

4. United Nations.  The Millennium Development Goals Report.
United Nations, New York, 2006.  Available at: http://
www unstats.un.org/unsd/mi/mdg (Accessed 12th

August 2008).
5. WHO. World Health Chart 2001. Karolinka Institutet /

Lund University, SIDA. 2001.
6. Mosley HW, Chen LC.  2000. Analytical framework for

the study of child survival in developing countries.
Population Development Review 1984; 10 (Supplement):25-
45.

7. Vella V, Tomkins A, Borghesi A. et al. Determinants of child
nutrition and mortality in North-West Uganda. Bulletin of
World Health Organization 1992; 70: 637-643.

8. Reidpath DD,  Allotey P. Infant mortality rate as an indicator
of population health. Journal of Epidemiology & Community
Health 2003; 57:344–6.

9. Mollar CL. Infant mortality in Uganda 1995-2000: Why
the non-improvement? Uganda Health Bulletin 2002; 3 and
4; 211-214.

10. King G,  Zeng L. Improving forecasts of state failure. World Politics
53; 623–658.

11. World Bank. World Development Report: Investing in Health.
Oxford: Oxford University Press, 1993.

12. Okuonzi AS. Dying for economic growth? Evidence of a
flawed economic policy in Uganda. The Lancet 2004; 364:
1632–37

13. UNICEF. State of worlds children 1996. New York, 1996
Statistical tables.  Available at: htpp://www.unicef.org
(accessed 7th August, 2008).

14. UNICEF. Investing in the children of the Islamic world.
New York, 2006. Available at: http://www.unicef.org/
p u b l i c a t i o n s / f i l e s /
Investing_Children_Islamic_World_full_E.pdf (accessed
19th May, 2009).

15. Adetunji J. Trends in under-5 mortality rates and the HIV/
AIDS epidemic. Bulletin of World Health Organization 2000;
78: 1002–06.

16. Uganda Bureau of Statistics (UBOS). The republic of Uganda:
The 1991 population and Housing Census: Demographic
Characteristics. Analytical Report Volume I. Available at  http/
/www.ubos.org (Accessed on 11th August 2008).

17. Uganda Bureau of Statistics (UBOS). 2002 Uganda Population
and Housing Census Analytical Report, Abridged Version,
Kampala, Uganda 2006. Available at:  http://
w w w. u b o s . o r g / o n l i n e f i l e s / u p l o a d s / u b o s /
sur vey%20documenta t i on/PHC2002/sur vey 0 /
index.html, (Accessed 12 August, 2008).

18. Walker N, Schwartlander B, Bryce J. Meeting international
goals in child survival and HIV/AIDS. The Lancet 2002;
360:284–289.

19. Heston A, Summers R, Bettina A. Penn World Table, Version 6.1.
Center for International Comparisons at the University of
Pennsylvania (CICUP), Pennsylvania, USA. 2002. Available
at: http://www.pwt.econ.upenn.edu/php_site/
pwt_index.php (Accessed August 12, 2008).

20. Johnston A. The Luwero Triangle: Emergency Operations in
Luwero, Mubende and Mpigi Districts. Crisis in Uganda: The
Breakdown of Health Services. Eds., C. P. Dodge and P. D.
Wiebe. Oxford: Pergamon Press, 1985.

21. Bennett FJ. “A Comparison of Community Health in Uganda
with Its Two East African Neighbours in the Period 1970-
1979.” Crisis in Uganda: The Breakdown of Health Services. Eds.,
C. P. Dodge and P. D. Wiebe. Oxford: Pergamon Press,
1985.

22. Macrae J, Zwi AB, Gilson L. A triple burden for health
sector reform: ‘post’-conflict rehabilitation in Uganda. Social
Science & Medicine 1996; 42: 1095-108.

23. Shalom SR. “Lessons and hope from Kerala”. 1999. Available
at: http://www.zmag.org/sustainers/content/1999-06/
june_21shalom.htm  (Accessed: 12 August 2008).


