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ABSTRACT

Background Relationships between income inequality and various health indicators have been the subject of much study and some controversy.

We investigated associations between child mortality and income inequality amongst the wealthier OECD countries as well as changes in their

relative child mortality rankings over time.

Methods Data were drawn from the 2003–2006 ‘State of the World’s Children’ reports published by UNICEF; Gini coefficients on income

inequality were also used. Pearson correlation coefficients were calculated to investigate associations. Longitudinal child mortality data was used

to compare rankings.

Results We discovered very strong associations between child mortality and income inequality. In contrast to earlier results, these associations

persist when the USA is excluded from the analysis. The countries with the worst child mortality figures were previously singled out in a 1993

UNICEF study on child neglect in rich nations. We also report their worsening child mortality rankings, since 1960, relative to the other OECD

countries.

Conclusions The results strengthen the existing evidence linking child mortality with income inequality in wealthy nations, and add to the

evidence that sociopolitical factors are important in this regard.

Introduction

There is considerable evidence and academic debate regarding
relationships between income inequality and various health indi-
cators including child mortality.1–6 We show that there is a very
strong association between income inequality and under-five
child mortality amongst the wealthier OECD countries. It has
previously been found4 that this association largely disappeared
when the USA, which has the highest figures within the group
for both income inequality and child mortality, was excluded
from a similar analysis. We demonstrate, analysing the most
recent available data, that the association persists whether or
not the USA is included in the analysis.

The wealthy countries which recorded the worst child
mortality figures included the USA, UK, Australia, Canada
and New Zealand, which were all singled out for criticism in
a UNICEF study on child neglect in 19937 and each of
these countries has seen a marked worsening of their child
mortality rankings since 1960.

Data and methods

We calculated Pearson correlation coefficients for associ-
ations between income inequality and child mortality data,

all of which were drawn from UNICEF’s annual ‘State of
the World’s Children’ Reports8–11 for the years 2003–2006
inclusive, which typically document data two years in arrears.
In addition, we calculated correlation coefficients for associ-
ations between the Gini coefficient of income inequality and
the UNICEF child mortality data.
The U5MR (under-five mortality rate) is defined by

UNICEF as the ‘probability of dying between birth and
exactly five years of age expressed per 1000 live births’. An
‘income inequality ratio’ (IIR) has been calculated for the
purposes of this analysis using data provided in the
UNICEF reports. These record the percentage share of
national household income received by the 20% of house-
holds with the highest, and by the 40% of households with
the lowest, incomes. The IIR is the former figure divided by
the latter: thus a larger ratio indicates greater inequality.
These figures are described by UNICEF as being reported
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for the most recent year available for any given country
within a specified period. For example, for the most recent
(2006) Report, the specified time period is 1993–2003.
Therefore, like the Gini coefficients, they typically are not
provided for a common base year. It has been noted that
the Gini coefficient is losing popularity as an inequality
measure and that there is no clear consensus about an
alternative.12 Where Gini coefficients have been used they
have been drawn from the UN Human Development
Report 2005, in which survey years for the countries in
question range from 1993 to 2000.

Arithmetic means of the annual data taken from each
UNICEF report (U5MR and IIR) have been calculated for
the period 2001–2004 to help smooth any short-term vari-
ations. Nine OECD countries have been excluded from the
correlation analysis: of these, Iceland, Ireland and New
Zealand were excluded because of incomplete data relating to
the IIR; the others, Czech Republic, Hungary, Mexico, Poland,
Slovakia and Turkey, were excluded because their income levels
are considerably lower than those of the other countries. While
the cut-off point chosen is somewhat arbitrary, it does rep-
resent a point below which there is a significant gap in levels
of gross national income per capita. This cut-off allows a
more ‘like with like’ comparison based on income, although a
comparatively wide variation in levels of national wealth is still
a feature of the remaining countries. The 21 countries sub-
jected to the statistical analysis appear in Figure 1 and were, in
ascending order of their mean U5MR (which is shown in par-
entheses): Sweden (3.25); Norway (4); Denmark (4.25); Japan
(4.5); Finland (4.75); Austria, Germany, Greece (5); Italy,
Luxembourg, Republic of Korea, Spain (5.25); Belgium,
France, Netherlands, Portugal, Switzerland (5.5); Australia (6);
UK, Canada (6.5); United States (8).

Results

For the 21 countries with available data, the Pearson corre-
lation coefficient showed a strong association (p , 0.001, r ¼
0.76) between the IIR and the U5MR. Very similar results
were generated when the Gini coefficient was used instead of
the IIR (p , 0.001, r¼ 0.77). Comparable associations of
U5MR and IIR were found for each individual year from 2001
to 2004: p values for each year were all significant at the 0.1%
level while values for r ranged from 0.62 to 0.78 (and from
0.67 to 0.75 when the Gini coefficients were used).

An earlier investigation4 of these phenomena amongst a
very similar group of wealthy OECD nations noted that
associations between infant and early life mortality and
income inequality (as measured using the Gini coefficient)
‘largely disappeared when the USA was excluded from ana-
lyses . . . but an association with low birthweight remained
due to high levels of both income inequality and low birth-
weight in the UK’. The potential of the USA figures to
distort such associations has also been emphasised in a
review of the literature relating to developed countries.13

When the USA was removed from the aggregated 2001–
2004 data presented here, a very strong (p , 0.001, r ¼
0.63) association was still apparent amongst the remaining
20 countries. A strong association (p ¼ 0.005, r ¼ 0.57) was
also evident when both the US and UK were removed.
When, in addition, Canada and Australia were removed, the
correlation still showed marked statistical significance (p ¼
0.011, and r ¼ 0.55).

Some longitudinal data appears in the UNICEF reports,
including the U5MR figures for 1960. A striking feature of
this data is the relative worsening of the position of the
countries highlighted in the UNICEF report cited above,
when countries are ranked in ascending order of U5MR (see
Table 1). Relative to all the ‘wealthy’ OECD countries (24 in
total) these changes in ranking from 1960 to 2001–2004 are
as follows (current rankings appear first followed by the
1960 ranking in parentheses): USA 24th (11th); UK 22nd
equal (8th equal); Canada 22nd equal (12th); Australia 19th
equal (5th); New Zealand 19th equal (7th).

Discussion

Main finding of this study

There is a very strong association between income inequality
and under-five child mortality amongst the wealthier OECD
countries. Within this group the highest child mortality
figures are to be found in those “Anglo-American” countries
which attracted criticism in 1993 in a UNICEF study on
child neglect. Furthermore, since 1960, the relative ranking,

Fig 1. Mean income inequality ratio and under-five mortality rate, for the

years 2001–4, for those of the wealthier OECD countries for which full

data were available.
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based on increasing under-five mortality, of these countries
has markedly worsened relative to the others.

What is already known on this topic

A number of studies have related income distribution to a
range of health outcomes within developed countries. These
have included inter-country and intra-country analyses: the
latter, such as comparisons between states14,15 in the USA,
would arguably help to allay concerns about international
variations in data collection and definitions. A systematic
review13 of the literature dealing with the effect of income
inequality and macro-level social policy on infant mortality
and low birthweight was undertaken by Spencer in 2004.
The findings of that review, which drew on a number of
studies, were that there was evidence to suggest a statistically
significant association between infant mortality and income
inequality. However it was also emphasised that this effect
may have been because of the disproportionate influence of
the USA which has ‘exceptionally high income inequality

and poor child health’. While the combination of countries
in the cross-national studies varied, the USA was included in
all of them and it was suggested that the removal of the
USA from the analysis would be likely to lead to the disap-
pearance of the association.

What this study adds

We have shown that very strong associations between
income inequality and child mortality persist when the USA
is excluded from the analysis, and, further, that strong
associations persist when other countries with relatively high
levels of child mortality are also excluded. In addition we
have reported two particularly striking features of the data
which relate to the countries criticised in the earlier
UNICEF report: firstly, as a group, they have the highest
child mortality figures amongst the countries whose data
have been analysed, and secondly their ranking, when
judged by this measure relative to the other countries, has
markedly declined over recent decades.

Table 1 Changing rankings of U5MR amongst the wealthier OECD countries (and income ranking for 2003)

Country Mean U5MR

2001–2004

Mean

2001–2004

rank

U5MR 1990 1990 rank U5MR 1960 1960 rank GNI/cap

2003, $

GNI rank

Sweden 3.25 1 7 2 ¼ 20 1 28 840 8

Iceland 3.75 2 7 2 ¼ 22 2 ¼ 30 810 7

Norway 4.00 3 9 6 ¼ 23 4 43 350 2

Denmark 4.25 4 9 6 ¼ 25 6 33 750 5

Japan 4.50 5 6 1 40 16 ¼ 33 750 6

Finland 4.75 6 7 2 ¼ 28 10 27 020 10

Austria 5.00 7 ¼ 10 15 ¼ 43 19 26 720 12

Germany 5.00 7 ¼ 9 6 ¼ 40 16 ¼ 25 250 15

Greece 5.00 7 ¼ 11 21 ¼ 64 22 13 720 22

Italy 5.25 10 ¼ 9 6 ¼ 50 20 21 560 19

Korea, Rep of 5.25 10 ¼ 9 6 ¼ 127 24 12 030 24

Luxembourg 5.25 10 ¼ 10 15 ¼ 41 18 43 940 1

Spain 5.25 10 ¼ 9 6 ¼ 57 21 16 990 20

Belgium 5.50 14 ¼ 10 15 ¼ 35 14 25 820 14

France 5.50 14 ¼ 9 6 ¼ 34 13 24 770 16

Netherlands 5.50 14 ¼ 9 6 ¼ 22 2 ¼ 26 310 13

Portugal 5.50 14 ¼ 14 24 112 23 12 130 23

Switzerland 5.50 14 ¼ 9 6 ¼ 27 8 ¼ 39 880 3

Australia 6.00 19 ¼ 10 15 ¼ 24 5 21 650 18

Ireland 6.00 19 ¼ 10 15 ¼ 36 15 26 960 11

New Zealand 6.00 19 ¼ 11 21 ¼ 26 7 15 870 21

Canada 6.50 22 ¼ 8 5 33 12 23 930 17

UK 6.50 22 ¼ 10 15 ¼ 27 8 ¼ 28 350 9

United States 8.00 24 12 23 30 11 37 610 4
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Limitations of this study

Our tests of association were restricted, due to data avail-
ability, to 21 of the 24 countries which we classified as the
wealthier OECD countries. The data came mainly from UN
reports and we are reliant on their procedures regarding
comparability and consistency of the data. The study was
limited in terms of scope in that we did not attempt to con-
sider explanations for the differing child mortality figures:
but we have acknowledged the growing literature which does
address these questions, and which, in particular, acknowl-
edges the relevance of social and economic policies for
population health.

Conclusion

The relationship between health and income inequality has
been described as having been ‘independently discovered
several times’.16 We approached the area in the context of
an exploration of differences in social outcomes for
countries with differing approaches to socioeconomic
organisation.

Our findings add to existing evidence which suggests that
sociopolitical factors are important in determining infant
mortality rates.17–19 In particular, our evidence raises the
possibility of a systemic factor relating to those countries
identified as having the worst rates of child mortality.

Acknowledgements

The authors would like to acknowledge extremely helpful
comments and suggestions from Dr R Brown, Dr D
O’Reilly, Professor D Power and Professor W Tarnow-Mordi.

References

1 Rodgers GB. Income and inequality as determinants of mortality:
an international cross-section analysis. Population Studies
1979;33:343–51. [Reprinted in Int J Epidemiol 2002;31:533–38.]

2 Judge K. Income distribution and life expectancy: a critical apprai-
sal. BMJ 1995; 311:1282–85.

3 Wilkinson RG. A reply to Ken Judge: mistaken criticisms ignore
overwhelming evidence. BMJ 1995;311:1285–87.

4 Lynch J, Davey Smith G, Hillemeier M, Shaw M, Raghunathan T,
Kaplan G. Income inequality, the psychosocial environment,
and health: comparisons of wealthy nations. Lancet 2001;358:
194–200.

5 Whitehead M, Diderichsen F, Social capital and health: tip-toeing
through the minefield of evidence. Lancet 2001;358:165–70.

6 Waldmann RJ. Income distribution and infant mortality. Q J Econ
1992;107:1283–1302.

7 Hewlett SA. Child Neglect in Rich Nations. New York: UNICEF,
1993.

8 UNICEF. The State of the World’s Children 2006: Excluded and
Invisible. New York: UNICEF, 2005.

9 UNICEF. The State of the World’s Children 2005: Childhood Under
Threat. New York: UNICEF, 2004.

10 UNICEF. The State of the World’s Children 2004: Girls, Education and
Development. New York: UNICEF, 2003.

11 UNICEF. The State of the World’s Children 2003. New York: UNICEF,
2002.

12 Gwatkin DR. Health Inequalities and the health of the poor: what
do we know? What can we do? Bulletin of the World Health
Organization 2000;78:3–18.

13 Spencer N. The effect of income inequality and macro-level social
policy on infant mortality and low birthweight in developed
countries – a preliminary systematic review. Child: Care Hlth Devl
2004;30:699–709.

14 Kaplan G, Pamuk E, Lynch J, Cohen R, Balfour J. Inequality in
income and mortality in the United States: analysis of mortality and
potential pathways. BMJ 1996;312:999–1003. [Erratum in BMJ
1996;312:1253.]

15 Kennedy B, Kawachi I, Glass R, Prothrow-Stith D. Income distri-
bution, socioeconomic status, and self rated health in the United
States: multilevel analysis. BMJ 1998;317:917–21.

16 Wilkinson R. Commentary: liberty, fraternity, equality. Int J Epidemiol
2002;31:538–43.

17 Wennemo I. Infant mortality, public policy and inequality – a com-
parison of 18 industrialised countries 1950–85. Sociol Hlth Illness
1993;15:429–46.

18 Marmot M. Health in an Unequal World. Lancet
2006;368:2081–2094.

19 Pilkington P. Social capital and health: measuring and understanding
social capital at a local level could help to tackle health inequalities
more effectively. J Public Health 2002;24:156–9.

INCOME INEQUALITY AND CHILD MORTALITY IN WEALTHY NATIONS 117


