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Summary

This paper outlines a framework for comparing empirically overall health inequality and socioeconomic health
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[. INTRODUCTION

In the literature on health inequalities two distinct strands are evident. The first examines
overall inequalities in health and proceeds in much the same way as the literature on measuring
income inequality [1, 2]. In this approach, which Wolfson and Rowe [3] refer to as the
univariate approach, all inequalities in health are measured, irrespective of the other
characteristics of the individuals involved. The second strand of the literature looks at a subset
of health inequalities, namely those occurring across the distribution of some measure of
socioeconomic status (SES) [4-10]—what Wolfson and Rowe term the bivariate approach.

This paper seeks to bring together these two approaches in a unified measurement
methodology. We do not aim to resolve the much debated normative or ethical issue of which
approach better captures policymakers’ or societal concerns [11-16]. But by bringing the two
approaches together, the paper may help show more clearly the normative issues involved. In
addition to outlining a unified measurement framework, we present two empirical illustrations—
one using data on child malnutrition in Vietnam, and the other using data on adult health in
Canada.

II. SOME THEORY

Assume we have a scalar measure of health that is increasing in good health. If we rank
individuals by their health, beginning with the least healthy, and graph on the x-axis the
cumulative proportion of individuals ranked by health and on the y-axis the cumulative
proportion of health, we obtain the Lorenz curve for health. Denote this by Ly. Twice the area
between the diagonal (or line of equality) and the Lorenz curve equals the Gini coefficient, G,
our measure of overall or “pure” health inequality.

Suppose we also have a scalar measure of SES that is increasing in SES. If we rank
individuals by their SES, beginning with the most disadvantaged, and graph on the x-axis the
cumulative proportion of individuals ranked by SES and on the y-axis the cumulative proportion
of health, we obtain the concentration curve for health. Denote this by Ls. Twice the area
between the diagonal (or line of equality) and the concentration curve equals the concentration
index, C [17, 18], our measure of socioeconomic health inequality.

The concentration curve cannot lie below the Lorenz curve [19], since for any proportion
of the population, p, the Lorenz curve reflects the health of the least healthy 100p percent of the
population, while the concentration curve reflects the health of the most disadvantaged 100p
percent of the population. If the rankings of individuals in the two distributions are the same, Ly
and Lg will coincide, and G and C will be equal. But the rankings are unlikely to coincide.
Some fairly disadvantaged people may enjoy better health than some much less disadvantaged
people. Any difference in rankings between the two distributions will result in Ly lying below
Ls, and G exceeding C.

We can derive expressions linking G and C that reinforce this point. The Gini coefficient
can be written [20] as:
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where u is mean health, 4 is health, and r, is the person’s fractional rank in the health
distribution. A similar expression can be written down for C, where 7, is replaced by 7, (the
person’s fractional rank in the SES distribution). The ratio G/C can thus be written [21, 22]:
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which equals 1 if the rankings in the health and SES distributions coincide. We can also write
down an expression for the difference between G and C. The Gini coefficient can be written
[18]:
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and a similar expression can be written down for C, replacing 7, by r,. Thus we can write:
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where AR; =R;;-R,; 1s the difference between the two fractional rank variables, which has a zero
mean. G and C will be equal if the rankings in the two distributions coincide (i.e. AR; =0 for all
i), or if health and rank difference do not covary. Alternatively, we can think of G as being made
up of two parts:

(5) G=C+R,

where R=(2/1) cov(h,AR) is twice the area between the concentration curve and the Lorenz
curve. R captures the change in the ranking in the “move” from the health distribution to the
SES distribution, and is non-negative given the above.

The above assumes we have a continuous measure of SES. A similar decomposition [23]
is available for the case where SES is measured by means of a categorical variable, such as the
household’s income class, or the grade of education completed by the household head. Suppose
we have n SES groups, and we know the health of each individual. In this case, the
decomposition becomes

(6) G=C,+C, +R,.



In the first term, we attribute to everyone in the kth SES group the mean health of that group, i,
and line groups up in ascending order of the SES variable. Denote the resultant concentration
curve by Lp, and the corresponding concentration index by Cp. The latter is known as the
between-group concentration index. In the second term we keep the sample ranked by SES, but
rerank individuals within each SES group by their health, beginning with the least healthy.
Denote the resultant concentration curve by Ly and the resultant concentration index by Cz. Cy
in eqn (6) is equal to twice the area between Lp and Ly, or equivalently the difference between Cy
and Cp. This can be thought of as corresponding to within-group inequality. In the final term we
rerank further, moving to the health ordering, thereby allowing, for example, for the possibility
that the least healthy in SES group 2 may be less healthy than the most healthy in SES group 1.
Doing this we obtain the Lorenz curve, Ly, and the Gini coefficient. The term Rg in eqn (6) is
twice the area between Ly and the concentration curve Lg, or equivalently the difference between
the Gini coefficient, G, and the concentration index Cp.

Three points are worth making. First, when health inequality at the grouped level is
measured by the Gini coefficient, one cannot partition inequality into just within and between
group inequality. There is a third term reflecting the fact that people’s rankings are different in
the health and SES distributions. Second, as the number of groups increases, Cy decreases,
reaching zero in the limit, and Cp increases, becoming equal to C in the limit, where one is left
with eqn (5). Third, in some grouped-data applications one will not know the health of
individuals—only the SES group means, and the group sizes. In this case, the only measurable
part of socioeconomic health inequality is Cp.

[II. EMPIRICAL ILLUSTRATIONS

Inequality in adult health utility in Canada

Our data for Canada are taken from the 1994 National Population Health Survey (NPHS).
We measure adults’ health using the McMaster Health Utility Index (HUI) [24, 25]. This
provides a description of an individual’s overall functional health, based on eight attributes:
vision, hearing, speech, ambulation, dexterity, emotion, cognition, and pain. It assigns a single
numerical value, between zero and one, for all possible combinations of levels of these eight
self-reported health attributes, a score of one indicating perfect health. The HUI also embodies
the views of society concerning health status, inasmuch as preferences about various health states
are elicited from a representative sample of individuals. Income was defined in the NPHS as total
annual household income before taxes and deductions, and respondents had to chose between
one of nine income classes, ranging from less than Can$ 10,000 to over Can$ 80,000. Excluding
cases with missing values and children under 12, our sample has 16 633 observations. Sampling
weights were used throughout what follows.

Table 1 presents the results of the decomposition analysis using eqn (6). About 25% of
adult health inequality (G) is generated by between-income group inequality (Cp), only 11% by
within-group inequality (Cy). The remaining part is due to the overlapping term (Rg).



Table 1: Health inequality decompositions on grouped data, Canada and Vietnam

Canada Vietnam
Income groups Consumption deciles Consumption percentiles
Cp 0.017 0.158 0.160
Cy 0.006 0.070 0.011
Cr 0.024 0.227 0.171
Rg 0.042 0.460 0.516
G 0.065 0.687 0.687

Inequalities in child malnutrition in Vietnam

Our data for Vietnam are from the 1998 Vietnam Living Standards Survey (VLSS). We
measure malnutrition by the child’s height-for-age percentile score (HAP) in a hypothetical
population of well-nourished children assembled by the US National Center for Health Statistics
(NCHS). Thus a score of 50 means the child in question is at the median height-for-age in the
well-nourished reference population. This indicator conveys information on the depth of
malnutrition rather than simply whether or not a child was malnourished. Furthermore, it is
increasing in nutrition, and is non-negative. Only children under the age of ten are included in
our sample (N=5214). We used sample weights throughout. The (weighted) sample mean of
HAP is 14.59, indicating that the average Vietnamese child in 1998 was well below the median
in the well-nourished reference population.

The value of G for these data is 0.687. To compute C and R, we rank children by per
capita household consumption. This is a better measure of living standards than income or
expenditure, since it captures what households consume whether or not they purchase it or
produce it themselves, and whether they finance it through current, future or past income. We
obtain a value of C equal to 0.164, and hence a value of R equal to 0.523. Thus, as in the
Canadian data, one quarter of overall health inequality is accounted for by socioeconomic
inequality. We can illustrate the effects of increasing the number of groups in eqn (6) by first
dividing the sample into per capita consumption deciles, and then into percentiles. The results in
Table 1 confirm that as the number of groups rises, Cp gets closer to C, Cy shrinks, and R rises.
Interestingly, even with deciles, the contribution to overall health inequality of inequality within
consumption groups (Cy) is relatively unimportant compared to between-group inequality and
reranking.

IV. CONCLUSIONS

To summarize, overall health inequality (G) can be thought of as being made up of two
parts: socioeconomic inequality (C) and a component capturing the closeness of the rankings in
the health and SES distributions (R). In the grouped-data case, there is an additional term (Cy in
eqn (6)), reflecting health inequalities within socioeconomic groups. In both empirical
illustrations presented, socioeconomic inequality accounted for about a quarter of overall health
inequality. It would, of course, be unwise to generalize from two sets of results. However, the
two applications are quite different, in terms of the age of the individuals concerned, the health
status indicator used, and level of economic development of the country studied. They must
therefore cast some doubt on Smith’s [26] claim that “even if the social class gradient was



magically eliminated, dispersion in health outcomes in the population would remain very much
the same” (p.164). Our results also suggest that socioeconomic inequalities may well comprise
only a minority of overall health inequality. In the ethical debate over which type of inequality
researchers ought to be measuring, there seems to be broad agreement that socioeconomic
inequalities are indeed inequitable and unjust. The issue at stake is whether these are the only
inequalities about which policymakers are—or ought to be—concerned. Insofar as they can be
generalized, the results here suggest this debate is a nontrivial one—health inequalities reflect
socioeconomic inequalities to a large degree, but other health inequalities clearly exist. The
challenge is to be clearer about which of these—if any—might also be considered unjust.
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