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The authors provide an overview of methods for summarizing social disparities in health using the example of
lung cancer. They apply four measures of relative disparity and three measures of absolute disparity to trends in US
lung cancer incidence by area-socioeconomic position and race-ethnicity from 1992 to 2004. Among females,
measures of absolute and relative disparity suggested that area-socioeconomic and race-ethnic disparities in-
creased over these 12 years but differed widely with respect to the magnitude of the change. Among males, the
authors found substantial disagreement among summary measures of relative disparity with respect to the mag-
nitude and the direction of change in disparities. Among area-socioeconomic groups, the index of disparity in-
creased by 47% and the relative concentration index decreased by 116%, while for race-ethnicity the index of
disparity increased by 36% and the Theil index increased by 13%. The choice of a summary measure of disparity
may affect the interpretation of changes in health disparities. Important issues to consider are the reference point
from which differences are measured, whether to measure disparity on the absolute or relative scale, and whether
to weight disparity measures by population size. A suite of indicators is needed to provide a clear picture of health

disparity change.
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Abbreviations: SE, standard error; SEER, Surveillance, Epidemiology, and End Results.

Editor’s note: An invited commentary on this article
appears on page 900, and the authors’ response appears on
page 905.

One of the overarching US public health goals is the
elimination of health disparities according to race or ethnic-
ity, education or income, disability, geographic location, and
sexual orientation (1). The measurement of progress toward
this goal has consequences for prioritizing efforts aimed at

reducing such disparities. However, there is currently no
consensus on the most appropriate methods for monitoring
changes in health disparities. A number of potential sum-
mary measures of health disparity have been proposed
(2-7), but there have been few systematic empirical com-
parisons of trends in health disparities using different sum-
mary measures. In addition, most of the previous work has
focused on measuring socioeconomic disparities (8, 9),
whereas little empirical work has evaluated disparity mea-
sures for nominal categories, such as race, ethnicity, or

geography.
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Questions about health disparity trends are usually
framed in a general form, such as the following: Has dis-
parity increased or decreased? However, this general ques-
tion obscures the fact that “disparity” is a complex concept
(10, 11), and estimating its magnitude may depend heavily
on such questions as whether to measure absolute or relative
disparity, whether to account for the size (population share)
of the groups being compared, and from what reference
point differences are measured (4). For example, the ques-
tion of whether global economic inequality has increased or
decreased depends on whether countries are weighted
equally or individuals are weighted equally (12, 13). This
issue has not been adequately studied with regard to moni-
toring health disparities and has implications for policy de-
velopment to reduce disparities. If there is substantial
inconsistency among disparity measures, then a deeper un-
derstanding of the methodological differences among mea-
sures is needed, and a suite of indicators may be warranted.

In this paper, we describe and empirically compare se-
lected summary measures of health disparity. As an exam-
ple, we analyzed trends in social disparities for lung cancer,
which remains the leading cause of US overall cancer death
and is among the top three sites of incidence in each race-
ethnic group (14). A number of empirical studies have also
documented social disparities in lung cancer incidence
(15, 16), treatment (17, 18), survival (19), and mortality
(20-22).

MATERIALS AND METHODS
Measures of health disparity

Our choice of measures of health disparity was guided by
a previous literature review (4) that found at least three
important issues to consider in choosing a summary mea-
sure of disparity. The first is whether disparity is measured
on the absolute scale (i.e., differences in rates) or relative
scale (i.e., ratios of rates). The second is whether all in-
dividuals in the population are weighted equally (i.e.,
population-weighted measures of disparity) or weighted in-
versely to the population size of their social group (i.e.,
unweighted measures of disparity). The third issue is the
choice of the reference point from which differences among
subgroups are measured (e.g., population average, the best
observed rate, a target rate). Here, we briefly review several
potential summary measures of health disparity that differ
across these dimensions (summarized in Appendix table 1),
separated by whether they measure disparity on the relative
or absolute scale.

Measures of relative disparity

Rate ratio. The rate ratio (RR) is probably the most fre-
quently used measure of health disparity and is calculated as
RR = y,/y,, where y; is the health status of the least healthy
group and y, is the health status of the most healthy. Al-
though in the context of social group comparisons the rate
ratio is typically based on comparing, for example, the least
socially advantaged group (e.g., the lowest socioeconomic

group) with the most advantaged group, we calculate a
summary measure of health disparity as one would a mea-
sure of range. That is, at each time point it measures the ratio
of the rates of the best and worst group (i.e., the relative
range), regardless of their social group status. Thus, the
specific groups with the best and worst rates may change
over time. If there is no disparity, the rate ratio takes on
a value of 1.

Index of disparity. The index of disparity (IDisp) sum-
marizes the average difference between several group rates
and a reference rate and expresses the summed differences
as a proportion of the reference rate (i.e., a ratio). This
measure was introduced by Pearcy and Keppel (3) and is
calculated as  IDisp = > (|y; — yret|/J — 1) /yrer X 100,
where y; indicates the measure of health status in the jth
group, and y,.r is the health status indicator in the reference
population. Although in principle any reference group may
be chosen, typically the best group rate is used as the com-
parison, because that represents the rate desirable for all
groups to achieve (2). We use the best group rate as the
reference point and note that the group with the best rate
may change over time. If an external rate is used as the
reference population (e.g., the total population rate, a target
rate), the differences are divided by the total number of
groups compared (J) rather than by J — 1. If there is no
disparity, the index of disparity takes on a value of 0.

Relative concentration index. The relative concentration
index (RCI) measures the extent to which health or illness is
concentrated among particular social groups. This index
may be used only with ordinal social groups (i.e., those that
have an inherent ranking), such as income or education. The
general formula for the relative concentration index for
grouped data is given by Kakwani et al. (23) as
RCI = (2/p) X [ p;jy;iX;] — 1, where pis the population av-
erage rate of health, p; is the group’s population share, y; is
the group’s mean health, and X; is the relative rank of the jth
socioeconomic group, which is defined as X; = p, — 0.5p;,
where p, is the cumulative share of the population up to and
including group j, and p; is the share of the population in
group j. X; indicates the cumulative share of the population
up to the midpoint of each group interval. One advantage of
the relative concentration index is that it “‘reflects the socio-
economic dimension to inequalities in health” (8, p. 548).
That is, when the outcome is positive (i.e., a measure of
“health’), a downward health gradient (where health wor-
sens with increasing social group rank) results in a positive
relative concentration index, whereas an upward health gra-
dient results in a negative relative concentration index. The
opposite is true when the outcome is negative (i.e., a measure
of “illness’’). Thus, in our study, a negative relative concen-
tration index indicates that lung cancer incidence is higher
among the more disadvantaged groups. When there is no
disparity, the relative concentration index is 0. It is worth
noting that the relative concentration index has a specific
mathematical relation with the more well-known relative
index of inequality (8) and will produce similar results
(4). To avoid redundancy, we do not include the relative
index of inequality.

Theil index and mean log deviation. The Theil index (TT)
and mean log deviation (MLD) are measures of general
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TABLE 1.

Age-adjusted (year 2000 standard) incidence of lung cancer per 100,000 and

population distribution among those aged 45 years or more according to area-
socioeconomic position and race-ethnicity, by gender, United States, 1992-2004

Percent change,

1992 2004 1992-2004*
Rate pos/;lgtfion Rate po;ﬁlg'{ion Rate po;:/tjlg'{ion
Gender and area-socioeconomic
position (% in poverty)t
Females
>20 145.1 8.8 161.7 7.7 115 -11.6
15-19 126.3 27.7 112.4 27.7 -11.0 0.1
10-14 131.7 18.3 127.9 18.6 —2.8 1.4
0-9 141.4 452 140.8 46.0 -0.5 1.7
Total 135.6 100.0 132.0 100.0 -2.7
Males
>20 329.6 84 2516 7.4 -23.7 115
15-19 241.1 27.4 171.6 27.3 —28.8 -0.2
10-14 264.3 184  203.3 19.0 —23.1 29
0-9 261.2 457 197.7 46.2 —24.3 1.1
Total 262.3 100.0 195.9 100.0 —25.3 0.0
Race-ethnicity
Females
Non-Hispanic White 148.2 73.2 147.8 65.6 -03 -104
Non-Hispanic Black 142.8 8.6 156.9 9.5 9.9 10.7
Asian/Pacific Islander 81.4 8.4 81.9 11.9 0.7 411
American Indian/Alaska
Native 100.8 0.5 140.3 0.7 39.3 33.2
Hispanic 72.9 9.3 65.2 12.3 —-10.6 32.9
Total 135.3 100.0 131.8 100.0 —-2.6
Males
Non-Hispanic White 266.8 73.7  205.0 67.0 —-23.2 -9.0
Non-Hispanic Black 403.5 7.9 282.6 8.5 -30.0 7.9
Asian/Pacific Islander 195.5 8.5 160.5 11.3 -17.9 32.6
American Indian/Alaska
Native 155.9 0.6 163.7 0.7 5.0 29.7
Hispanic 151.4 9.4 104.9 12.5 -30.7 32.9
Total 261.5 100.0 195.5 100.0 —25.2

* Estimates for the percent change may differ slightly from that calculated directly from the

table values because of rounding.

1 Based on the proportion of the population in poverty in 1990 in the county of residence for

each incident case.

¥ Hispanic is not mutually exclusive of Asian/Pacific Islander and American Indian/Alaska

Native.

disproportionality developed by the economist Henri Theil
(24). They summarize the disproportionality between shares
of health and shares of population (expressed as a ratio on
the natural logarithm scale). For grouped data, they may be
written (12) as TI =Y p;r; Inr; and MLD = Y p;[—Inr/],
where p; is the proportion of the population in group j,
and r; is the ratio of the prevalence or rate of health in group
J relative to the total rate, that is, r; = y;/p where y; is the
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rate of health in group j, and p is the total population rate.
Both measures are population weighted, are more sensitive
to health differences further from the average rate (because
they use the logarithm of the shares of health), and may be
used for both ordinal and nominal social groups. In general,
the Theil index will be somewhat more influenced by groups
with high incidence ratios, whereas the mean log deviation
will be somewhat more influenced by groups with large
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population shares (12). Both measures take on a value of 0 if
there is no disparity.

Measures of absolute disparity

Rate difference. The rate difference (RD) is the absolute
disparity between two health status indicators, that is,
the simple arithmetic difference. It is calculated as
RD = y; — y», where y; and y, are indicators of health status
in the least healthy and most healthy groups, respectively.
As for the rate ratio, the rate difference is often used to
compare the health of less advantaged social groups with
that of more advantaged groups. However, we use rate dif-
ference as a summary measure of the absolute gap between
the best rate and the worst rate for a given outcome (i.e., the
absolute range across all race-ethnic or socioeconomic
groups), regardless of which two social groups are being
compared. In this case, the rate difference will be O if there
is no disparity.

Between-group variance. The variance summarizes all
squared deviations from a population average. In the case
of grouped data, this is the between-group variance (BGV),
and it is calculated by squaring the differences in group rates
from the population average and weighting by popula-
tion size: BGV = p;(y; — 1)?, where pj is group j’s pop-
ulation size, y; is group j’s average health status, and pi is the
average health status of the population. If there is no dispar-
ity, the between-group variance is 0. One way to interpret the
between-group variance is as the variance that would exist in
the population if each individual had the mean health of his
or her social group (i.e., if there were no within-social group
variation) (10). The between-group variance may be a useful
indicator of absolute disparity for nominal social groups,
because it weights by population group size and is sensitive
to the magnitude of larger deviations from the population
average because it uses a squared deviation (25).

Absolute concentration index. The absolute concentra-
tion index (ACI) measures the extent to which health or
illness is concentrated among particular social groups on
the absolute scale. It may only be used with ordinal social
groups. It is a measure of the covariance between social rank
and health, and it is derived by plotting the cumulative share
of the population, ranked by social status, against the cumu-
lative amount of ill health (i.e., the cumulative contribution
of each subgroup to the mean level of health in the popula-
tion). The absolute version of the concentration index is
calculated by multiplying the relative concentration index
by the mean of the health variable: ACI = pRCI, where RCI
is the relative concentration index defined above, and p is
the mean level of health in the population. Thus, if there is
no disparity (i.e., if RCI = 0), the ACI is 0.

Outcome data

To compare selected summary measures of disparity, we
analyzed trends in the incidence of lung cancer from 1992 to
2004 using data from the National Cancer Institute’s Sur-
veillance, Epidemiology, and End Results (SEER) database
(26). Because SEER data do not contain individual-level

measures of socioeconomic position, we linked each case’s
county of residence and the 1990 US Census to assign each
case a measure of socioeconomic position based on the pro-
portion of the county population living below the poverty
line (<10, 10-14, 15-20, >20 percent), as has been done
previously (27). Our measure of area-socioeconomic posi-
tion therefore masks within-area individual variation in in-
dividual socioeconomic position. We obtained incidence
estimates for five race-ethnic groups: non-Hispanic Whites,
non-Hispanic Blacks, American Indian/Alaska Natives,
Asian/Pacific Islanders, and Hispanics. Consistent with
SEER guidelines for reporting race-ethnicity (28), data for
Hispanics are not exclusive of Asian/Pacific Islander and
American Indian/Alaska Native groups and exclude cases
diagnosed in the Alaska Natives and Kentucky registries,
and data for American Indian/Alaska Natives include only
cases diagnosed in a contract health service delivery area. In
comparing groups by race-ethnicity, it is important to note
that, in order to obtain more precise incidence rates, we will
inevitably mask potentially important differences between
subpopulations commonly grouped together (e.g., between
various American Indian tribes and between Asian and His-
panic subpopulations) (14). Because very few cases of lung
cancer are diagnosed among younger individuals, we re-
stricted our analysis to those aged 45 years or more.

Statistical analysis

To account for differences in the age distribution among
area-socioeconomic and race-ethnic subgroups, we used
nine age-specific rates (5-year age groups from 45-49 years
to 85 years or more) and age-adjusted rates to the 2000 US
standard population. For measures of disparity that rely on
the use of the population average rate as the reference group
(relative concentration index, absolute concentration index,
Theil index, mean log deviation, between-group variance),
we estimated the age-adjusted population average rate by
calculating a weighted average of the subgroup-specific age-
adjusted rates, with the overall proportion of each subgroup
in the population as weights. This estimate will differ
slightly from the age-adjusted rate for the total population.
For example, in 1992 the overall age-adjusted incidence rate
(i.e., ignoring race-ethnicity) was 261.5 per 100,000, and the
population-weighted average of the race-ethnic-specific,
age-adjusted rates was 260.1. For each gender group and
year, these estimates were within 1 percent of the age-
adjusted rate in the total population.

To generate estimates of precision, we used a resampling
or ‘“‘bootstrap” technique described previously (2, 5).
Briefly, for each year, gender, and race-ethnic or socioeco-
nomic subgroup, we used the observed age-adjusted rate and
its standard error to reestimate each group’s rate 1,000
times, assuming a random normal distribution. We then cal-
culated each measure of disparity 1,000 times and used the
resulting distribution to estimate the standard error (SE) of
each index. We estimated the change in each index from the
beginning to the end of the period of observation and cal-
culated a 95 percent confidence interval for this change by

use of the formula /SE3,, + SE%y, to estimate the stan-
dard error of the change (2). Thus, changes in disparity for

Am J Epidemiol 2008;167:889—899
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FIGURE 1. Age-adjusted (year 2000 standard) incidence of lung cancer in those aged 45 years or more among socioeconomic (left) and race-
ethnic (right) groups, by gender, United States, 1992—2004. Top panels, females; bottom panels, males. NH, non-Hispanic; AI/AN, American

Indian/Alaska Native; API, Asian/Pacific Islander.

which the 95 percent confidence interval includes 0 would
not be considered statistically significant with conventional
criteria. However, because the indices are measured on dif-
ferent scales, we compared the overall change in disparity
by calculating the percent change in each index from 1992
to 2004 (for the rate ratio, we calculated the percent change
in the excess rate ratio). In order to graphically compare
trends in each index, we plotted the percent change in each
index since 1992 for each data year.

RESULTS
Incidence trends

Table 1 presents age-adjusted incidence rates and popu-
lation distribution for the first and last years of observation

Am J Epidemiol 2008;167:889-899

by gender, area-socioeconomic position, and race-ethnicity,
as well as the percent change from 1992 to 2004. To give an
overall picture of changes in the incidence of lung cancer,
figure 1 shows the trends in the age-adjusted incidence of
lung cancer, by gender, for social groups characterized by
area-socioeconomic position (left panel) and race-ethnicity
(right panel). Among males, incidence generally declined
for all area-socioeconomic and race-ethnic groups, but
among females the picture was more mixed, with rates de-
creasing among some groups (e.g., Hispanics, those living in
counties with 15-19 percent of the population in poverty)
and increasing among others (e.g., non-Hispanic Blacks,
those living in counties with >20 percent poverty). For both
females and males, there is considerably more variation in
incidence by race-ethnicity than by area-socioeconomic
position.
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TABLE 2. Change in relative and absolute area-socioeconomic disparity in lung cancer incidence, United States, 1992-2004

Measures of relative disparity

Measures of absolute disparity

Rate Index of Relativg Mea}n ‘Iog Rate Between-group Absolutg
ratio disparity ii%gie?;ri“&; (df \q‘a(;lgg) difference variance con?r?(rj‘n;rxatlon
Females
Index, 1992 1.2 10.6 1.6 1.5 19.8 56.0 2.1
Index, 2004 1.4 27.7 2.4 6.3 49.4 219.2 3.2
Change, 1992-2004 0.3 17.3 0.8 4.8 30.5 163.5 1.1
95% CI* for change 0.2,04 8.9, 25.7 -0.8,25 23,73 15.9, 45.2 76.1, 250.9 -1.1,32
% change, 1992-2004 1 194.9 166.3 52.9 348.7 162.4 325.7 48.8
Males
Index, 1992 1.4 18.4 -0.8 3.5 89.0 529.5 —2.2
Index, 2004 1.5 26.7 0.1 5.1 79.7 412.7 0.3
Change, 1992-2004 0.1 8.5 1.0 1.6 —8.6 —-102.5 2.5
95% CI for change 0.0, 0.2 0.4, 16.6 -0.5,25 -0.7,4.0 —34.4,17.2 -380.0, 175.0 -0.9, 5.9
% change, 1992-2004 1 26.8 46.6 —-116.3 49.4 -9.7 —20.2 —-112.1

* Cl, confidence interval.

t Estimates for the percent change may differ slightly from that calculated directly from the table values because of rounding.

Change in area-socioeconomic disparity

Table 2 shows the change in absolute and relative dispar-
ity among area-socioeconomic groups from 1992 to 2004,
and figure 2 displays disparity trends across the entire pe-
riod. Generally speaking, all of the measures of disparity
suggest that area-socioeconomic disparities in lung cancer
incidence are increasing among females. However, the mag-
nitude of the increase differed widely across disparity mea-
sures, ranging from a 52.9 percent increase in the relative
concentration index to a 348.7 percent increase in the mean
log deviation (changes in the Theil index, not shown, were
virtually identical to the mean log deviation). In addition,
the two measures that are sensitive to the direction of the
gradient (relative concentration index and absolute concen-
tration index) are the only measures for which the 95 percent
confidence interval includes 0. The estimated increases in
disparity are smaller for these measures because, while rates
among the 20 percent poverty group increased most, rates
among the 15-19 percent poverty group, which is consider-
ably larger, declined most (figure 1). Among males, the
picture was less consistent, with some measures indicating
that area-socioeconomic disparities have increased and
some suggesting a decrease. For example, in terms of rela-
tive disparity, the index of disparity showed a statistically
significant increase in area-socioeconomic disparity of 46.6
percent, while the relative concentration index decreased by
116.3 percent, suggesting that lung cancer incidence has
become less concentrated among those in poor areas. In
terms of absolute disparity, the rate difference and be-
tween-group variance suggest that area-socioeconomic dis-
parity decreased by 20 percent or less, but the absolute
concentration index suggests a much larger decrease of
112.1 percent.

Change in race-ethnic disparity

Table 3 shows the change in absolute and relative disparity
among race-ethnic groups from 1992 to 2004, and figure 3
shows disparity trends. Among females, all of the measures
of disparity suggest that race-ethnic disparity in lung cancer
incidence has increased, but again the magnitude of change
differed across measures. For example, the rate ratio in-
creased by a nonsignificant 36.2 percent, while the Theil
index and mean log deviation increased significantly by
roughly 50 percent. Figure 3 also shows a lack of agreement
among measures of relative disparity that differ with respect
to population weighting. Among females, for example, from
1994 to 1998, the unweighted index of disparity declined
while the population-weighted Theil index and mean log
deviation increased, but from 2003 to 2004, the index of
disparity increased and the Theil index and mean log de-
viation decreased sharply. Among males, the measures of
relative race-ethnic disparity suggested that disparity has
either increased by as little as 1.7 percent (rate ratio) or
by as much as 36.0 percent (index of disparity), while the
measures of absolute disparity all indicated statistically sig-
nificant declines in race-ethnic disparity (table 3).

DISCUSSION
Interpretation of trends in lung cancer disparities

On the basis of all the disparity indicators, we conclude
that area-socioeconomic and race-ethnic disparities are gen-
erally increasing among females and declining for males.
However, our analysis found inconsistencies among dispar-
ity measures with respect to both the magnitude and the
direction of change in health disparities. In particular,

Am J Epidemiol 2008;167:889—899
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FIGURE 2. Percentchange since 1992 in the US absolute concentration index (ACI), between-group variance (BGV), and rate difference (RD) as
measures of absolute area-socioeconomic disparity (left), as well as the index of disparity (IDisp), relative concentration index (RCI), rate ratio (RR),
and mean log deviation (MLD) as measures of relative area-socioeconomic disparity (right) in lung cancer incidence. Top panels, females; bottom

panels, males.

among males, the index of disparity suggests that relative
disparity among area-socioeconomic groups has signifi-
cantly increased, but the relative concentration index sug-
gests a significant decrease. The relative concentration
index differs from the index of disparity, because it weights
groups by their population size, uses the total population
rate as the reference point, and is sensitive to the socioeco-
nomic gradient. The relative concentration index thus takes
account of the order of socioeconomic groups by placing
additional weight on the health of the more disadvantaged
(29), whereas the index of disparity does not. To see which
of these differences might be responsible for the disagree-
ment between the index of disparity and the relative con-
centration index, we made three separate modifications to
the index of disparity by weighting it by population size, by
using the population average as the reference group, and by

Am J Epidemiol 2008;167:889-899

population weighting plus using the population average as
the reference group. However, even with these modifica-
tions, the index of disparity still showed 60.9, 31.0, and
7.4 percent increases in disparity, respectively (results not
shown). Thus, the reason the relative concentration index
demonstrated a decrease in disparity was the additional
weight it places on the health of the more disadvantaged
groups. The most rapid decline in incidence (a 28.8 per-
cent decrease) among males was seen in the second-lowest
area-socioeconomic group, those in counties with a pov-
erty rate of 15-19 percent (table 1). The worst-off area-
socioeconomic group (>20 percent in poverty) showed a
relatively slow decline in incidence, but this group consti-
tutes only around 8 percent of the population, so this change
had less impact on the population-weighted relative concen-
tration index.
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TABLE 3. Change in relative and absolute race-ethnic disparity in lung cancer incidence, United States,

1992-2004
Measures of relative disparity Measures of absolute disparity
e T o e Sevsrgns
’ (x 1,000)
Females
Index, 1992 2.1 66.0 23.7 27.8 76.9 749.7
Index, 2004 2.4 102.4 36.0 42.2 93.9 1,073.9
Change, 1992-2004 0.4 39.9 12.4 14.6 16.4 328.4
95% CI* for change -0.2,0.9 -3.1,828 5.1,19.7 51,242 -21,34.9 118.7, 538.1
% change, 1992-20041 36.2 64.0 53.4 53.7 21.8 445
Males
Index, 1992 29 83.5 23.7 247 260.7 3,192.3
Index, 2004 2.7 93.6 26.7 29.4 177.2 1,876.5
Change, 1992-2004 0.0 247 3.0 4.9 —74.4 —1,305.7
95% CI for change -08,09 -26,754 33,93 -24,121 -116.1, -32.7 —1,990.5, —621
% change, 1992-20041 1.7 36.0 12.8 19.9 —29.5 411

* Cl, confidence interval.

T Estimates for the percent change may differ slightly from that calculated directly from the table values because

of rounding.

Our example also showed disagreement about the direc-
tion of change for race-ethnic disparities. Measures of ab-
solute disparity declined among males, but some measures
of relative disparity increased. Thus, answering the question
of whether race-ethnic disparities are improving depends, in
part, on whether the absolute or relative scale is used. Yet
even among the measures of relative disparity there was
disagreement, with the index of disparity suggesting that
race-ethnic disparities increased by 36 percent among males
but the measures of entropy (Theil index and mean log de-
viation) suggesting an increase of roughly half that size.
Further, despite the similarity in both magnitude and direc-
tion of change among females, the index of disparity and
measures of entropy went in opposite directions during
some intervals between 1992 and 2004. The measures of
entropy differ from the index of disparity because they
weight by population size, use the total population rate as
the reference point, and measure differences using the nat-
ural logarithm. In additional analyses, we attempted to min-
imize these differences by recalculating the index of
disparity weighted by population size and using the popu-
lation average as the reference rate. With these two modifi-
cations, the index of disparity still showed a 24.2 percent
increase among males (table 3), suggesting that the use of
the natural logarithm in the measures of entropy is the likely
reason for the difference.

Implications for monitoring health disparities

The US public health goals for 2010 include a clear com-
mitment to reducing health disparities. A first step in this
process is to develop indicators that measure change in

health disparities over time. Our results indicate that the
choice of the metric for summarizing social disparities in
health affects estimates of the magnitude and even the di-
rection of change in disparity, which has clear implications
for how changes in disparity may be interpreted. The fact
that, depending on the summary measure of disparity cho-
sen, the same underlying data can generate evidence con-
sistent with both increasing disparities or decreasing
disparities suggests the potential for confusion and a need
for greater understanding of the issues involved in choosing
a summary measure of health disparity among both re-
searchers and policymakers. The choice of disparity mea-
sure has implications not only for monitoring progress
toward the goal of eliminating social disparities in health
but also for other questions, such as which health outcomes
show the largest disparities and whether disparities are
larger across some social group categories than others.
The differences that we observed result from different
conceptions of disparity on which these measures are based,
and our results suggest that attempts to evaluate trends in
health disparities require judgments about which conception
of disparity is important for the question at hand. In partic-
ular, choices about the appropriate reference point from
which to measure disparity, whether disparity should be
measured in absolute or relative terms, whether to weight
social groups according to the fraction of the population
they represent, and whether to place additional weight on
particular subgroups of interest (e.g., the poor or the least
healthy) should be explicit when assessing health disparity
change. These choices may be framed as methodological
decisions, but they also reflect value judgments, and this is
no different for measuring health inequality than for eco-
nomic inequality. As Amartya Sen has noted, “In one way

Am J Epidemiol 2008;167:889—899
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FIGURE 3. Percent change since 1992 in the US between-group variance (BGV) and rate difference (RD) as measures of absolute race-ethnic
disparity (left), as well as the index of disparity (IDisp), mean log deviation (MLD), Theil index (Tl), and rate ratio (RR) as measures of relative race-
ethnic disparity (right) in lung cancer incidence. Top panels, females; bottom panels, males.

or another, usable measures of inequality must combine
factual features with normative ones’’ (10, p. 3). For exam-
ple, the decision of whether or not to use a population-
weighted measure of disparity is a decision about how much
value to place on the health of individuals: Population-
weighted measures count all individuals equally, while
unweighted measures count all groups equally and weight
individuals inversely with respect to the size of their social
group (12). Population-weighted measures therefore capture
changes in the distribution of social groups over time and
would serve to complement a view that regards this as an
important aspect of health disparity. Alternatively, un-
weighted measures would complement a view that social
groups with normative importance should be weighted
equally, regardless of their population size. Either one of

Am J Epidemiol 2008;167:889-899

these choices may be justifiable, but because this is likely
to have consequences for one’s conclusions about the mag-
nitude of disparity, the reasons for choosing one versus
another conception of disparity should be made clear at
the outset.

We used the example of socioeconomic and race-ethnic
trends in lung cancer incidence to compare selected mea-
sures of disparity, but our results are likely to apply in as-
sessments of other outcomes or for other social group
comparisons. Elsewhere, we have systematically compared
this same set of summary measures of disparity across 22
separate analyses of cancer incidence, mortality, and risk
factors and found that, in nearly half of all cases, a substan-
tive judgment about disparity trends required a priori deci-
sions about whether disparities should be measured in
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absolute or relative terms or whether to use population-
weighted versus unweighted disparity measures (30).

It is important to reiterate that the methods we evaluated
here are not meant as a substitute for a careful analysis of
social disparities in health among particular groups or the
causes of observed health disparities. Rather, they provide
a cautionary note about the importance of carefully thinking
through the implications of specific measures of disparity
before using them to monitor health disparity trends. Quan-
tifying health disparity requires judgments about what as-
pects of the distribution of health are important. Making
explicit the rationale for choosing particular summary mea-
sures of disparity will allow for a more effective understand-
ing of the evidence base used to monitor progress toward
health disparity goals and objectives.
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APPENDIX

APPENDIX TABLE 1. Summary table of characteristics of potential health disparity measures

Disparity measure Absolu_te or Reference All social socigscf:fr?émic Soci_al group lgsg?s?g;y Graphical
(abbreviation) relative group groups status gradient weighting parameter analogue
Rate ratio (RR) Relative Best No Yes No No Yes
Index of disparity (IDisp) Relative Best Yes No No No No
Relative concentration index (RCI) Relative Average Yes Yes Yes Yes Yes
Theil index (TI) Relative Average Yes No Yes Yes No
Mean log deviation (MLD) Relative Average Yes No Yes Yes No
Rate difference (RD) Absolute Best No Yes No No Yes
Between-group variance (BGV) Absolute Average Yes No Yes Yes No
Absolute concentration index (ACI) Absolute Average Yes Yes Yes Yes Yes
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