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How does progress towards the child mortality millennium
development goal affect inequalities between the poorest and least
poor? Analysis of Demographic and Health Survey data
Kath A Moser, David A Leon, Davidson R Gwatkin

The millennium development goals (MDGs) have been
widely accepted as a framework for improving health and
welfare worldwide. Child mortality is one of the most crucial
and avoidable global health concerns. In many low
income countries, 10-20% of children die before reaching
5 years (compared with, for example, 0.7% in England and
Wales). The child mortality MDG (to reduce the under 5
mortality rate by two thirds between 1990 and 2015) is formu-
lated as a national average. The World Health Report 2003 posed
an important question: how does progress towards the MDGs
affect equity? We investigated this by examining, across a range
of settings, how inequality in the under 5 mortality of the poor-
est and least poor changes as progress is made towards the
MDG.

Participants, methods, and results
Using published data1 we examined changes in inequalities
in under 5 mortality within 22 low and lower middle income
countries (11 in Africa, five in Latin America or the Caribbean,
and six in Asia) each with two Demographic and Health
Surveys between 1991 and 2001 (www.measuredhs.com). These
countries encompass high and lower mortality situations, varied
sociodemographic conditions, and in 2000 they accounted for
27% of the world’s population. Under 5 mortality was estimated,
using standard methods, from information on births in the 10
years preceding the survey derived from birth histories
collected from women of reproductive ages. Socioeconomic
position was described using an index of household wealth
calculated from information on ownership of household assets
(for example, a radio), housing characteristics (for example,
floor materials), drinking water source, toilet facilities, and
availability of electricity. The method is described elsewhere.2

Households, ranked by wealth index, were split into five
groups each containing 20% of individuals and representing the
poorest up to the least poor quintiles of the population. Under
5 mortality rates (deaths under age 5 per 1000 live births)
were calculated for each quintile and the rate ratio (ratio of
mortality in poorest and least poor quintiles) used to describe
relative inequality. Inequality was considered to have increased
or decreased over time if the rate ratio changed by at least
±10%.

National under 5 mortality rates vary between 30 and 250
deaths per 1000 live births (table). In all surveys mortality is
higher in the poorest as compared with the least poor quintile.
Most rate ratios lie within the range 1.5 to 3.0 and almost all the
95% confidence intervals exclude 1.0. Thirteen countries had

statistically significant declines in overall under 5 mortality
between surveys. Despite this, in only four of the 13 countries did
the rate ratios decrease; five saw increasing rate ratios. None of
the changes over time in the rate ratios were statistically
significant.

Comment
We confirm that there are large and persistent inequalities in
under 5 mortality within many low and lower middle income
countries and show that improvements in national under 5 mor-
tality, in line with the MDG, do not necessarily bring about
decreasing inequalities in mortality between the poorest and
least poor in society. Indeed, such society-wide improvements
seem as likely to be accompanied by increasing as decreasing
inequalities. This finding indicates the importance of monitoring
under 5 mortality among different socioeconomic groups. It also
argues for reformulating the child mortality MDG to incorporate
an equity dimension and thus provide an impetus to adopt poli-
cies that tackle health inequalities.

For most countries considered here the Demographic and
Health Surveys give the only nationally representative data on
child mortality and are thus widely used for that purpose. How-
ever, as shown by the width of the confidence intervals in our
analysis, these data allow us to give only indicative results rather
than make statistically robust assessments of trends in inequality
in under 5 mortality. This points to a need to strengthen health
information systems for equity purposes.3

A version of this paper was presented at the Global Forum for Health
Research, Mexico City, November 2004. We thank Eldaw Abdalla Suliman
and Agbessi Amouzou for supplying us with the standard error data used in
calculating the confidence intervals.

What is already known on this topic

Progress is being made in some low and lower middle
income countries towards achieving the millennium
development goal on under 5 mortality

What this study adds

National improvements in under 5 mortality, in line with
the millennium development goal, are as likely to be
accompanied by increasing as decreasing inequalities in
child mortality within countries. Adding an equity
dimension to this goal could give an impetus to adopting
policies that tackle health inequalities
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Trend in level and inequalities in under 5 mortality in 22 low and middle income countries

Overall under 5 mortality Poorest to least poor inequality in under 5 mortality

Level of under 5 mortality per 1000 live births
(95% CI)

% change in level of under 5
mortality* Rate ratio† (95% CI) Change in rate ratio‡

Countries with declining under 5 mortality§

Bangladesh 1996-7 127.8 (120.3 to 135.3)
−13.9

1.86 (1.48 to 2.33)
—

Bangladesh 2000 110.0 (103.4 to 116.6) 1.93 (1.60 to 2.32)

Benin 1996 183.9 (172.9 to 194.9)
−11.5

1.89 (1.56 to 2.30)
Increase

Benin 2001 162.7 (153.2 to 172.2) 2.13 (1.71 to 2.65)

Colombia 1995 37.4 (33.0 to 41.8)
−25.1

2.21 (1.46 to 3.34)
Decrease

Colombia 2000 28.0 (24.2 to 31.8) 1.94 (1.23 to 3.03)

Egypt 1995 95.9 (89.4 to 102.4)
−27.8

3.76 (3.01 to 4.71)
Decrease

Egypt 2000 69.2 (64.6 to 73.8) 2.91 (2.36 to 3.57)

Ghana 1993 132.8 (121.2 to 144.4)
−16.9

2.08 (1.60 to 2.71)
Increase

Ghana 1998 110.4 (100.8 to 120.0) 2.66 (1.86 to 3.81)

Guatemala 1995 79.2 (73.5 to 84.9)
−18.4

2.35 (1.57 to 3.53)
Decrease

Guatemala 1998-9 64.6 (56.6 to 72.6) 1.97 (0.74 to 5.30)

India 1992-3 118.8 (115.5 to 122.1)
−14.7

2.85 (2.61 to 3.11)
—

India 1998-9 101.3 (94.1 to 108.5) 3.11 (2.25 to 4.28)

Malawi 1992 239.7 (226.6 to 252.8)
−15.4

1.47 (1.23 to 1.75)
—

Malawi 2000 202.7 (194.6 to 210.8) 1.55 (1.34 to 1.78)

Namibia 1992 91.8 (82.7 to 100.9)
−34.4

1.46 (1.09 to 1.95)
Increase

Namibia 2000 60.2 (51.4 to 69.0) 1.76 (1.03 to 3.02)

Nepal 1996 139.2 (130.2 to 148.2)
−22.1

1.89 (1.54 to 2.31)
—

Nepal 2001 108.4 (100.5 to 116.3) 1.92 (1.52 to 2.42)

Nicaragua 1997-8 56.0 (51.4 to 60.6)
−20.4

2.32 (1.69 to 3.18)
Increase

Nicaragua 2001 44.6 (40.5 to 48.7) 3.35 (2.13 to 5.27)

Turkey 1993 80.5 (72.2 to 88.8)
−25.8

4.60 (3.14 to 6.75)
Decrease

Turkey 1998 59.7 (51.8 to 67.6) 2.61 (1.59 to 4.27)

Zambia 1996 192.1 (182.8 to 201.4)
−12.6

1.57 (1.34 to 1.83)
Increase

Zambia 2001-2 167.9 (158.3 to 177.5) 2.07 (1.68 to 2.57)

Remaining countries

Cameroon 1991 144.0 (128.1 to 159.9)
+1.6

2.46 (1.88 to 3.21)
—

Cameroon 1998 146.3 (132.3 to 160.3) 2.29 (1.80 to 2.92)

Haiti 1994-5 140.6 (127.9 to 153.3)
−2.1

1.55 (1.17 to 2.04)
—

Haiti 2000 137.7 (127.0 to 148.4) 1.51 (1.17 to 1.94)

Kazakhstan 1995 47.9 (38.0 to 57.8)
+31.5

1.21 (0.62 to 2.35)
Increase

Kazakhstan 1999 63.0 (52.0 to 74.0) 1.83 (1.13 to 2.97)

Mali 1995-6 252.2 (241.4 to 263.0)
−5.6

1.76 (1.56 to 2.00)
—

Mali 2001 238.2 (227.5 to 248.9) 1.67 (1.46 to 1.92)

Peru 1996 68.4 (64.0 to 72.8)
−11.7

4.98 (3.73 to 6.65)
—

Peru 2000 60.4 (56.4 to 64.4) 5.26 (3.46 to 7.99)

Tanzania 1996 144.8 (134.7 to 154.9)
+11.3

1.44 (1.20 to 1.73)
Decrease

Tanzania 1999 161.1 (143.9 to 178.3) 1.18 (0.92 to 1.52)

Uganda 1995 156.2 (145.5 to 166.9)
+0.2

1.69 (1.42 to 2.02)
—

Uganda 2000-1 156.5 (146.1 to 166.9) 1.80 (1.50 to 2.16)

Vietnam 1997 45.9 (38.0 to 53.8)
−28.3

2.75 (1.71 to 4.44)
Increase

Vietnam 2000 32.9 (25.4 to 40.4) 3.35 (1.35 to 8.31)

Zimbabwe 1994 75.9 (68.6 to 83.2)
+19.0

1.50 (1.09 to 2.08)
—

Zimbabwe 1999 90.3 (79.6 to 101.0) 1.60 (1.13 to 2.27)

*Between the earlier and later survey.
†Ratio of mortality in the poorest and least poor fifths.
‡Rate ratio increase or decrease of at least 10%.
§Statistically significant decline.
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