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Objectives.We evaluated use of the Index of Concentration at the Extremes (ICE) for

public health monitoring.

Methods.We used New York City data centered around 2010 to assess cross-sectional

associations at the census tract and community district levels, for (1) diverse ICE mea-

sures plus the US poverty rate, with (2) infantmortality, prematuremortality (before age

65 years), and diabetes mortality.

Results. Point estimates for rate ratios were consistently greatest for the novel ICE

that jointlymeasuredextremeconcentrations of incomeand race/ethnicity. For example,

the census tract–level rate ratio for infant mortality comparing the bottom versus top

quintile for an ICE contrasting low-income Black versus high-incomeWhite equaled 2.93

(95% confidence interval [CI] = 2.11, 4.09), but was 2.19 (95% CI = 1.59, 3.02) for low

versus high income, 2.77 (95% CI = 2.02, 3.81) for Black versus White, and 1.56 (95%

CI = 1.19, 2.04) for census tracts with greater than or equal to 30% versus less than 10%

below poverty.

Conclusions. The ICE may be a useful metric for public health monitoring, as it si-

multaneously captures extremes of privilege and deprivation and can jointly measure

economic and racial/ethnic segregation. (Am J Public Health. 2016;106:256–263. doi:

10.2105/AJPH.2015.302955)

Public health monitoring data need to be
informative about not only health out-

comes, but also their societal distribution and
determinants, so that the data can be useful for
policies, programs, and advocacy focused on
improving population health and advancing
health equity.1–3 Both the global and US
literature increasingly recognize the impor-
tance of assessing progress and setbacks in
reducing health inequities (i.e., unfair, un-
necessary, and preventable health differences
between the groups at issue).1–11 Adding to
the urgency of using measures that illuminate
inequitable health gaps is growing concern
about 21st-century rising concentrations
of income and wealth12–19 and their
implications for public health and health
inequities.12,20,21

Most public health monitoring systems,
however, do not employ metrics that convey
societal distributions of concentrations of
privilege and deprivation.1,2 Instead, the

typical practice is to present health data in
relation to characteristics measured at the
individual or household level, such as income,
educational level, and also, chiefly in the
United States, race/ethnicity. Health out-
comes are then compared across groups de-
fined in relation to the chosen characteristics,
which may be modeled either continuously
or categorically.1–3,22–24

Some analyses additionally employ vari-
ants of these measures aggregated to the
neighborhood level (e.g., percentage of
persons or households below poverty,

percentage of persons with less than a high-
school education, percentage of persons
who are Black).22–24 In either case,
although gaps in health outcomes can be
quantified by comparing groups with less
versus more resources, distributional in-
formation on the extent to which the pop-
ulation is divided into the groups at issue is not
part of the metric. The excess risk of societal
groups that get the proverbial short end of the
stick becomes the focus, and these groups
effectively become characterized as the
“problem”; by contrast, the societal groups
holding the stick’s other, longer end simply
stand as a referent group, and the problematic
economic, political, and social relationships
that produce health inequities are hidden
from view.11,12,25,26

A troubling feature of our era, however, is
not a property of individuals or households
but instead pertains to increasing spatial social
polarization, part and parcel of growing
concentrations of extreme income and
wealth.12–21,26,27 Memorably capturing this
phenomenon is the title of Charles Dickens’
classic novel A Tale of Two Cities.28,29 This
novel, set amid the French Revolution of
1789 and its aftermath, vividly depicted the
social and spatial relationships between
vicious aristocrats and vengeful plebian citi-
zens. The stark economic differences between
neighborhoods, and between who literally
held which stick, to beat or to protect
whom, are a key theme of the book.

ABOUT THE AUTHORS
Nancy Krieger and Pamela D. Waterman are with the Department of Social and Behavioral Sciences, Harvard T.H. Chan
School of Public Health, Boston, MA. Jasmina Spasojevic, Wenhui Li, Gil Maduro, and Gretchen Van Wye are with the
Bureau of Vital Statistics, Division of Epidemiology, New York City Department of Health andMental Hygiene, New York,
NY.

Correspondence should be sent to Nancy Krieger, PhD, Professor of Social Epidemiology, Department of Social and Behavioral
Sciences, Kresge 717, Harvard T.H. Chan School of Public Health, 677 Huntington Ave, Boston, MA 02115 (e-mail: nkrieger@
hsph.harvard.edu). Reprints can be ordered at http://www.ajph.org by clicking the “Reprints” link.

This article was accepted October 16, 2015.
doi: 10.2105/AJPH.2015.302955

256 Surveillance Peer Reviewed Krieger et al. AJPH February 2016, Vol 106, No. 2

AJPH METHODS

mailto:nkrieger@hsph.harvard.edu
mailto:nkrieger@hsph.harvard.edu
http://www.ajph.org


We accordingly designed our study to
assess the utility, for public healthmonitoring,
of using a measure of spatial social polariza-
tion: the Index of Concentration at the Ex-
tremes (ICE).30 Introduced into the social
science literature in 2001 by Douglas Massey,
a leading researcher on residential segrega-
tion,13,14,31 the ICE has been used primarily
in the social sciences,32–34 as well as in
a handful of etiological public health in-
vestigations.35–45 To our knowledge, how-
ever, the ICE has not been used by any health
department or agency with the responsibility
of monitoring population health.

The ICE is designed to reveal the extent to
which an area’s residents are concentrated
into groups at the extremes of deprivation and
privilege: a value of –1means that 100%of the
population is concentrated in the most de-
prived group and a value of 1means that 100%
of the population is concentrated into the
most privileged group; the formula is pro-
vided in the Methods section.30 We chose to
employ the ICE over 2 of the most com-
monly used populationmeasures of economic
and social inequality—the Gini coefficient
(for income inequality)46,47 and the Index of
Dissimilarity (for residential racial segrega-
tion)46,48–50—because these latter measures,
unlike the ICE, fail to be informative at the
neighborhood level, precisely because of
spatial social polarization.3,30 For example,
neighborhoods whose residents are either
100% low-income or 100% high-income
have the same Gini coefficient (given perfect
equality of income level within the neigh-
borhood), and neighborhoods whose sub-
units (e.g., block groups) are either 100%
White or 100% Black have the same Index of
Dissimilarity for White–Black segregation
(because everyone belongs to only 1 of the 2
groups at issue); by contrast, the ICE would
appropriately assign these very different types
of areas the values, respectively, of –1 and 1.
Thus, a valuable feature of the ICE is that
it can provide, at a glance, the directional
tendency toward an extreme.

To date, the ICE within the social science
literature has been computed solely in relation
to economic measures (e.g., income, educa-
tion),30,32–34 as is also true for 9 of the 11
published public health studies that have used
the ICE.35–43 Recognizing the importance
of the entangled realities of socioeconomic
and racial/ethnic inequities in the United

States,3,11,22,23,26,29–31 2 small public health
studies, however, used a novel ICE measure
pertaining to concentrations of low-income
Black persons versus high-income White
persons,44,45 which are the 2 groups who, in
Massey’s words, “continue to occupy op-
posite ends of the socioeconomic spectrum”

in the United States.51(p324)

To determine whether ICE measures
might be useful for monitoring population
health, we examined health outcomes in
relation to 2 sets of comparisons. The first
comparison examined use of the ICE mea-
sures computed for (1) city neighborhoods
(i.e., relatively large political units relevant to
health department planning and resource
allocation) and (2) census tracts (relatively
smaller US Census administrative units52).
The second set of comparisons, carried out at
each level of geography, pertained to use of
different ICE measures (i.e., ICE measures
employing solely income data, solely racial/
ethnic data, and also jointly integrating the
socioeconomic and racial/ethnic data, in re-
lation to each other), and also used the
area-based poverty level.3,24 To conduct our
study, we analyzed data for New York City,
which is the largest city in the United States
and one whose population of 8.5 million53

exceeds that of half the countries in the
European Union.54 We focused our analyses
on 3 important public health outcomes for
which notable health inequities exist: infant
mortality, diabetes mortality (all ages), and
premature mortality (all cause).22–24,55–57

METHODS
In our cross-sectional population-based

study of the population ofNewYorkCity, we
used data centered around 2010 and employed
2 levels of geography. The larger political unit,
termed the community district (CD), is a unit
of geography defined by New York City
community boards, and has an average pop-
ulation size of 144 000 residents. The smaller
administrative unit, the census tract (CT), is
a unit of census geography that optimally
contains 4000 persons.52 In 2010, New York
City encompassed 59 CDs and 2126 CTs.

Health Outcomes
Weobtained all health and population data

from the New York City Department of

Health and Mental Hygiene (DOHMH).
The infant mortality rate equaled the number
of infant deaths (< 1 year) divided by the
number of live births within the given geo-
graphic unit within a specified calendar year,
and was expressed as deaths per 1000 live
births. We computed rates (per 100 000) for
premature mortality (all-cause, for persons
younger than 65 years) and diabetes mortality
(all ages; International Classification of Diseases,
10th Revision, codes E10–E1458) by using
3-year and 5-year age-group bands, re-
spectively, and age-standardized them to the
year-2000 standard million.59 Analyses at the
CT level employed 2010 vital statistics data, to
correspond to 2010 CT boundaries. Analyses
at the CD level, whose boundaries remained
unchanged before and after the 2010 Census,
employed 5-year average annual health data
for 2008 through 2012. Virtually all of the
vital statistics records could be geocoded to
the CT and CD levels (range of percentage
missing: 0% for CD birth outcomes to 0.32%
for CT mortality outcomes), with geocoding
conducted with Geosupport Desktop Editor
version 15B (New York City Department of
City Planning, New York, NY).

Index of Concentration at the
Extremes Measures and Poverty
Level

We employed the US Census American
Community Survey (ACS) to compute the
CT- andCD-level ICEmeasures and poverty
rates, using each variable’s 2008 to 2012
average annual value.60 We used the ACS
5-year annual average values because there
are no public-use single-year CT-level ACS
estimates available, and such estimates can
both be imprecise and varywidely across years
(because of both changing sampling frames
and sample sizes).61

We computed the ICE by using the fol-
lowing formula30:

ð1Þ ICEi ¼ Ai-Pið Þ=Ti

where, say, in the case of the ICE for income,
Ai is equal to the number of affluent persons in
neighborhood i (e.g., in the 80th income
percentile), Pi is equal to the number of
poor persons in neighborhood i (e.g., in the
20th income percentile), and Ti is equal to
the total population with known income
level in neighborhood i. Mathematically, the
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ICE is thus a single metric that simultaneously
quantifies concentrated extremes of both
privilege and deprivation, whereby a value of
1 connotes that all residents are in the priv-
ileged group and a value of –1 denotes that
all residents are in the most deprived group.

One valuable property of the ICE is that it
avoids well-known problems of multi-
collinearity that occur when analyses try to
employ, simultaneously, separate measures of
neighborhood poverty and wealth, which
typically are highly (and inversely) corre-
lated,30,34 as would also be the case for models
that jointly included measures of percentage
White and percentage Black. In addition, in
contrast to the Gini Index and Index of Dis-
similarity,which, as noted previously, cannot be
meaningfully used at lower levels of geography
onaccountof spatial social segregation,3,30,34 the
ICE can meaningfully be computed for both
smaller and larger geographic units (e.g., block
group, CT, CD, city, county).30,42,44,45

For each geographic unit (CD and CT),
we generated 3 different ICEmeasures, for (1)
income, (2) race/ethnicity, and (3) race/
ethnicity plus income, as defined in the next
paragraph.44,45 For these analyses, we con-
ceptualized race/ethnicity as a social construct
arising from inequitable race relations
that historically have been linked to, but
are not identical to, inequitable social class
relations.11,26,62,63

The ICE for income set as the extremes the
ACS household income categories
that most closely approximated cutpoints for
the US 20th and 80th household income
percentiles (as typically used in analyses of
income inequality24,46,47), which for this time
period were less than $25 000 and greater than
or equal to $100 000.64 The ICE for race/
ethnicity set as the extreme groups persons
who self-identified as non-Hispanic White
versus non-Hispanic Black.44,45 For the ICE
for income and race/ethnicity combined, the
extreme groups were non-Hispanic White
persons whose household income was greater
than or equal to the 80th income percentile
(most privileged) versus non-Hispanic Black
persons in households below the 20th income
percentile (least privileged).44,45

We additionally obtained ACS data on
the percentage of the population catego-
rized as being poor, by using the US Census
definition of poverty.65–67 The US poverty
threshold was first devised in the mid-1960s
in relation to the cost of what was termed
an “economy food plan,” which took
into account the number and age of
persons supported by the household in-
come; it subsequently has been adjusted
annually for inflation.65–67 We used area-
based poverty categories validated for New
York City by the New York City
DOHMH.68

Statistical Analyses
To provide context for the study results,

we first computed the 2010 5-year average
annual rate (2008–2012) for the health out-
comes among the total New York City
population. We next tabulated and mapped
the distribution of the ICE measures and
poverty level at the CT and CD levels, and
also quantified their correlations. Using
Poisson regression, we then computed and
compared the age-standardized rates for the
health outcomes for strata defined by quintiles
of the ICEmeasures and by poverty category.

For a global test of significance (P< .05),
we computed the difference of the log like-
lihood of the base model (only age) versus
a model that additionally included the ICE
measure or poverty measure. For a test of lin-
ear trend, we used the P value for the regression
coefficient for the ICE or poverty measure.
We conducted data analyses with SAS version
9.2 (SAS Institute Inc, Cary, NC).

RESULTS
In 2010, the New York City average

annual rates (2008–2012) for infant mortality
equaled 4.73 infants per 1000 live births (95%
confidence interval [CI] = 4.55, 4.91), and
the age-standardized rate per 100 000 persons
for premature mortality (aged < 65 years)

TABLE1—InfantMortality: NewYorkCity 2010Rates andRateRatios at theCensus Tract Level in Relation to the IndexofConcentration at the
Extremes and the Poverty Level

ICE Incomeb ICE Race/Ethnicityc ICE Income + Race/Ethnicityd Poverty (4 Levels)

ICE Quintilea Ratee RR (95% CI) Ratee RR (95% CI) Ratee RR (95% CI)
Poverty
Level, % Ratee RR (95% CI)

Q1 (low) 5.5 2.19 (1.59, 3.02) 6.6 2.77 (2.02, 3.81) 6.7 2.93 (2.11, 4.09) ‡ 30 5.0 1.56 (1.19, 2.04)

Q2 4.3 1.71 (1.22, 2.41) 6.0 2.51 (1.85, 3.41) 5.4 2.36 (1.67, 3.31) 20–29 5.4 1.69 (1.28, 2.22)

Q3 4.6 1.82 (1.27, 2.59) 4.3 1.81 (1.31, 2.51) 4.5 1.97 (1.39, 2.79) 10–19 4.3 1.34 (1.01, 1.78)

Q4 4.5 1.79 (1.23, 2.60) 2.6 1.10 (0.74, 1.62) 2.5 1.11 (0.74, 1.68) 0–9 3.2 1 (Ref)

Q5 (high) 2.5 1 (Ref) 2.4 1 (Ref) 2.3 1 (Ref) . . . . . . . . .

Note. CI = confidence interval; ICE = Index of Concentration at the Extremes; RR = rate ratio. The ICE and poverty values are from Census Bureau American
Community Survey 2008–2012 5-year file.60 The sample size was n = 2126 census tracts.
aICE quintile cutpoints (–1 = extreme concentration of deprivation; 1 = extreme concentration of privilege). ICE for income (low vs high): Q1: –1.00 to < –0.27;
Q2: –0.27 to < –0.10;Q3: –0.10 to <0.05;Q4: 0.05 to< 0.23;Q5: 0.23 to 1.00. ICE for race/ethnicity (non-Hispanic Black vs non-HispanicWhite):Q1: –1.00 to < –0.47;
Q2: –0.47 to < –0.04; Q3: –0.04 to < 0.34; Q4: 0.34 to < 0.65; Q5: 0.65 to 1.00. ICE for income + race/ethnicity (low-income non-Hispanic Black vs high-income
non-Hispanic White): Q1: –1.00 to < –0.15; Q2: –0.15 to < –0.02; Q3: –0.02 to <0.09; Q4: 0.09 to <0.24; Q5: 0.24 to 1.00.
bLow vs high.
cNon-Hispanic Black vs non-Hispanic White.
dLow-income non-Hispanic Black vs high-income non-Hispanic White.
eThe infant mortality rate equaled the number of infant deaths (< 1 year) divided by the number of live births within the given geographic unit within a specified
calendar year, and was expressed as deaths per 1000 live births.
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equaled 181.77 (95% CI= 180.42, 183.12)
and for diabetes mortality (all ages), it equaled
19.59 (95% CI= 19.17, 20.02).

With regard to the distribution of the ICE
and poverty measures (Table A, available as
a supplement to the online version of this
article at http://www.ajph.org), at the CT
level, for each ICEmeasure, the values ranged
from –1 to 1 and the poverty rate ranged from
0% to 100%. At the CD level, the range of
values was narrower: the ICE values spanned,
for income, from -0.527 to 0.490, for race/
ethnicity (Black vs White) from –0.868 to
0.830, and for race/ethnicity and income
(low-income Black vs high-income White)
from –0.378 to 0.444, and the poverty rate
ranged from5.4% to 45.1% (TableA).At both
the CT and CD levels, the median value for
the ICE for income was slightly below
0 (–0.026 and –0.067, respectively), in-
dicating the preponderance of areas leaning
toward deprivation. By contrast, the CT
and CD values for the ICE including race/
ethnicity exceeded 0 (for race/ethnicity
alone: 0.113 and 0.106, respectively; for race/
ethnicity plus income: 0.033 and 0.042,
respectively), reflecting the greater pre-
ponderance of neighborhoods with higher
concentrations ofWhite persons (Table A), as
shown also by the maps (Figure A, available as
a supplement to the online version of this
article at http://www.ajph.org).

Pearson correlation coefficients were high
(absolute value > 0.75; P < .001) at both the
CT and CD levels for pairwise relationships
for 3 variables: the ICE for income, the ICE
for income and race/ethnicity, and the
poverty level (Table A). By contrast, for the
ICE for race/ethnicity, the Pearson correla-
tion coefficients were lower with both the
ICE for income and the poverty level (ab-
solute value = 0.3–0.6; P < .001; Table A).
Additional analyses empirically demonstrated
that for CTs with an ICE value equal to
0 (< 1%of all CTs inNewYork State) or close
to 0, these values were attributable to no or
relatively few persons in the extreme cate-
gories, as opposed to resulting from the entire
population being divided evenly between
persons in the 2 extreme categories (Table B,
available as a supplement to the online version
of this article at http://www.ajph.org).

Infant mortality was significantly associ-
ated, at both the CT and CD level, with all
3 ICE measures and also the poverty level; in

all models, the global test and test for trend
had P values less than .005 (Table 1, and
Tables C and D, available as supplements

to the online version of this article at
http://www.ajph.org, respectively). At the
CT level (Table 1; Figure 1), the rate ratios
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Note. ICE = Index ofConcentration at the Extremes.The ICE andpoverty values are fromCensusBureauAmerican
Community Survey 2008–2012 5-year file.60

FIGURE 1—Rate Ratio for Census Tract Level Deprivation (Q1) vs Privilege (Q5) for (a) Infant
Mortality, (b) PrematureMortality, and (c) DiabetesMortality: Index of Concentration at the
Extremes and Poverty Level, New York City, 2010
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(RRs) comparing the bottom versus top
quintile for the ICEmeasures were highest for
the ICE that jointly combined data on race/
ethnicity and income (RR=2.93; 95%
CI= 2.11, 4.09) and for race/ethnicity only
(RR=2.77; 95% CI= 2.02, 3.81), followed
by the ICE for income only (RR=2.19; 95%
CI= 1.59, 3.02); for the poverty measure, the
RR forCTswith greater than or equal to 30%
versus less than 10% of persons below poverty
equaled 1.56 (95% CI= 1.19, 2.04). At the
CD level (Table D), the corresponding RRs
for the ICE for race/ethnicity and for race/
ethnicity plus income were similarly high
(respectively, 2.66; 95% CI= 2.33, 3.05; and
2.57; 95% CI= 2.21, 2.99) and higher than
the RR observed for the ICE for income
only (2.19; 95% CI= 1.89, 2.53) and for
poverty (1.99; 95% CI= 1.70, 2.32).

For premature mortality, however, at both
the CT andCD levels, the largest (and equally
high) RR observed were for the 2 ICE
measures that included income and also the
poverty measure (RRs on the order of 2.4,
with 95% CIs excluding 1), whereas the RR
for the ICE for race/ethnicity was lower (1.9
for CTs, 1.8 for CDs, in both cases with the
95% CIs excluding 1; Table 2, Figure 1, and
Tables C and D). For diabetes mortality, the
RRs at both the CT and CD levels were
highest for the ICE measure for income plus
race/ethnicity (RR=3.52; 95% CI 3.00,
4.12; and RR=3.79; 95% CI= 3.50, 4.11,

respectively); the corresponding RRs for the
poverty level (‡ 30% vs < 10% below poverty)
were 2.76 (95%CI=2.39, 3.19) at theCT level
and 3.49 (95% CI=3.20, 3.80) at the CD level
(Table 3, Figure 1, and Tables C and D).

DISCUSSION
A central finding of our study is that the

ICE can usefully and feasibly be employed
for public health monitoring, using a metric
that reveals, in a single measure, the ex-
tremes of selected social and economic
relationships implicated in producing
health inequities.1–27,29–31,62,63,67 For all
3 outcomes—infant mortality, premature
mortality (death before age 65 years; all-
cause), and diabetes mortality (all ages)—the
greatest RR consistently occurred for point
estimates of the ICE that combined data on
income and race/ethnicity (RR on the order
of 2–4, comparing bottom to top quintile).
These point estimates, moreover, typically
exceeded those observed for the poverty
contrast (‡ 30% vs < 10% poverty). For ex-
ample, in the case of infant mortality at the
CT level, the ICE for race/ethnicity and
income was significantly higher than for the
poverty contrast (respectively 2.93; 95%
CI= 2.11, 4.09 vs 1.56; 95%CI= 1.19, 2.04).

It is unlikely that our results reflect biased
estimates of the variables included in our
models. TheNewYorkCity DOHMH is the

repository of death certificates and, by law,
must receive reports of all deaths that occur in
NewYork City.Moreover, any bias affecting
classification of mortality as being attributable
to diabetes would equally affect the analyses
using the ICEmeasures and poverty level, and
thus could not account for differences in their
estimated magnitude of effects. Similarly, any
biases affecting the data used to compute the
ICE and poverty level (e.g., US Census
population undercounts or overcounts69,70)
would equally affect all analyses, and not
explain observed differences in effect esti-
mates, because all models employed the same
US Census data to compute the different ICE
measures and poverty level. Moreover, we
addressed instability of ACS annual CT data
by employing the 5-year annual average ACS
data, and further improved stability of
CT-level estimates by analyzing the CT
(as well as CD) data by ICE quintiles.

One implication of our findings is that the
ICE can provide a useful complement to
the poverty level as a metric for monitoring
population health.3,68,71,72 In contrast to the
poverty measure, the ICE usefully brings into
focus the full range of concentrations of
privilege and deprivation; it also can capture
spatial social polarization jointly involving
both income and race/ethnicity. By contrast,
a poverty rate of, say, 0%, or 10%, or 30%, is
not informative about how high the income
level is of the nonimpoverished population,

TABLE2—PrematureMortality:NewYorkCity2010RatesandRateRatiosat theCensusTract Level inRelation tothe IndexofConcentrationat
the Extremes and the Poverty Level

ICE Incomeb ICE Race/Ethnicityc ICE Income+Race/Ethnicityd Poverty (4 Levels)

ICE Quintilea Rate RR (95% CI) Rate RR (95% CI) Rate RR (95% CI) Poverty Level, % Rate RR (95% CI)

Q1 (low) 267.8 2.24 (2.12, 2.37) 239.2 1.89 (1.79, 2.00) 281.9 2.33 (2.21, 2.46) ‡ 30 272.3 2.10 (2.00, 2.20)

Q2 188.1 1.58 (1.49, 1.67) 250.4 1.98 (1.87, 2.09) 203.6 1.68 (1.59, 1.78) 20–29 195.6 1.51 (1.43, 1.58)

Q3 163.0 1.36 (1.28, 1.45) 154.5 1.22 (1.15, 1.29) 148.8 1.23 (1.16, 1.31) 10–19 160.3 1.23 (1.17, 1.30)

Q4 150.4 1.26 (1.18, 1.34) 137.2 1.08 (1.02, 1.15) 148.0 1.22 (1.15, 1.30) 0–9 130.0 1 (Ref)

Q5 (high) 119.4 1 (Ref) 126.7 1 (Ref) 120.9 1 (Ref) . . . . . . . . .

Note. CI = confidence interval; ICE = Index of Concentration at the Extremes; RR= rate ratio. Prematuremortality rate (deaths when aged < 65 years): per 100000,
age-standardized to the year-2000 standardmillion.The ICE andpoverty values are fromCensus BureauAmericanCommunity Survey 2008–20125-yearfile.60 The
sample size was n = 2126 census tracts.
aICE quintile cutpoints (–1 = extreme concentration of deprivation; 1 = extreme concentration of privilege). ICE for income (low vs high): Q1: –1.00 to < –0.27;
Q2: –0.27 to < –0.10;Q3: –0.10 to <0.05;Q4: 0.05 to< 0.23;Q5: 0.23 to 1.00. ICE for race/ethnicity (non-Hispanic Black vs non-HispanicWhite):Q1: –1.00 to < –0.47;
Q2: –0.47 to < –0.04; Q3: –0.04 to < 0.34; Q4: 0.34 to < 0.65; Q5: 0.65 to 1.00. ICE for income + race/ethnicity (low-income non-Hispanic Black vs high-income
non-Hispanic White): Q1: –1.00 to < –0.15; Q2: –0.15 to < –0.02; Q3: –0.02 to <0.09; Q4: 0.09 to <0.24; Q5: 0.24 to 1.00.
bLow vs high.
cNon-Hispanic Black vs non-Hispanic White.
dLow-income non-Hispanic Black vs high-income non-Hispanic White.
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and this measure must be cross-stratified by
race/ethnicity to yield data on racial/ethnic
distributions of poverty. The povertymeasure
nevertheless remains critically important be-
cause of its policy and programmatic rele-
vance and also the health harms associated
with impoverishment.3,22–24,65–68,71,72

Results of our analyses can usefully ad-
vancework to improve population health and
reduce health inequities in 2 ways. First, the
ICE can assist with framing the problem of
health inequities as inequitable relationships
between societal groups,25 as opposed to
focusing solely on the “disadvantaged.”22–24

In addition, by calling attention to problems
arising from the “hollowing out” of the
middle,12–21,34 the ICE further points to the
need for interventions that address how
growing concentrations of wealth can si-
multaneously lead to growing concentrations
of poverty12–21,34 and larger health in-
equities.20,21,29,35–45 The joint ICE for in-
come and race/ethnicity is likewise key
for capturing the joint impact of economic
and racial/ethnic inequality and segrega-
tion,44,45 as opposed to the conventional
approach of focusing on only one or the
other.16,17,47–50,73,74

Second, the observed associations between
the ICE and health outcomes invite further
research on the causal pathways linking ex-
treme concentrations of privilege and dep-
rivation to both on-average health and the

magnitude of health inequities. Extant re-
search on the societal determination of health
would suggest that likely pathways would
include the impact of spatial social polariza-
tion on local education, economies, and
environments, as well as spatial and economic
access to health services.1–27,29–31,62,63,67

Because the ICE can be meaningfully
employed for within-city areas (including
CTs and CDs), in contrast to conventional
measures of income inequality (e.g., the
Gini46,47) and residential segregation (e.g., the
Index of Dissimilarity46,48–50), it extends
the scale for analyzing how spatial social
polarization affects both population health
and the magnitude of health inequities, and
addresses the gap in the literature regarding
the health impacts of within-city social spatial
polarization.

We accordingly suggest that US health
researchers and health agencies consider
studying and employing the ICE, and espe-
cially the ICE that jointly assesses income and
race/ethnicity. Standard health department
reports on population health data, for ex-
ample, could supplement analyses focused on
poverty with analyses that use the ICE.
Moreover, in jurisdictions where the com-
bined ICE for income and race/ethnicity
provides evidence of steeper gradients than
observedwith solely the povertymeasure, this
ICE should become a standard indicator to
assess progress in advancing health equity.

Only by accurately telling the “tale of two
cities” can public health data spur analysis
and action to create a better and less divided
world in which no group experiences
unfair, unnecessary, and preventable health
inequities.
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