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Objectives. To investigate how census tract (CT) estimates of mortality rates and inequities are affected by
(1) differential privacy (DP), whereby the public decennial census (DC) data are injected with statistical
“noise” to protect individual privacy, and (2) uncertainty arising from the small number of different persons

surveyed each year in a given CT for the American Community Survey (ACS).

Methods. We compared estimates of the 2008-2012 average annual premature mortality rate (death
before age 65 years) in Massachusetts using CT data from the 2010 DC, 2010 DC with DP, and 2008-2012
ACS 5-year estimate data.

Results. For these 3 denominator sources, the age-standardized premature mortality rates (per 100 000)
for the total population respectively equaled 166.4 (95% confidence interval [CI]=162.2, 170.6), 166.4
(95% Cl=162.2, 170.6), and 166.3 (95% Cl=162.1, 170.5), and inequities in the range from best to worst
quintile for CT racialized economic segregation were from 103.4 to 260.1, 102.9 to 258.7, and 102.8 to
262.4. Similarity of results across CT denominator sources held for analyses stratified by gender and race/

ethnicity.

Conclusions. Estimates of health inequities at the CT level may not be affected by use of 2020 DP
data and uncertainty in the ACS data. (Am J Public Health. 2021;111:265-268. https://doi.org/10.2105/

AIPH.2020.305989)

D espite the importance of accurate
census data for public health—for
denominators, for characterizing areas,
and for allocating political representation
and resources'—little is known about
how census tract (CT) estimates of health
rates and inequities—critical for local
health monitoring and analysis**—will be
affected by the new use of differential
privacy (DP) with the 2020 decennial
census (DC).* In brief, DP refers to a
procedure whereby statistical “noise” is
injected into the publicly released DC

data to protect individual privacy.* New
research has raised concerns that DP
combined with census postprocessing of
these data may bias substate population
counts (e.g., counties, CTs), deflating
population counts in urban and American
Indian areas and inflating them in other
areas, and thus affecting computation of
rates.”

Also still poorly understood are im-
pacts of the 2008 federal shift from
collecting detailed social and economic
data in the DC long form to the annually

conducted American Community Survey
(ACS).® Of particular concern is the un-
certainty arising from the small number
of different persons surveyed each year
in a given CT, producing wide margins of
error for population counts.”

To our knowledge, no research has
assessed the potential impact of DP on
population health estimates computed
from CT data or compared this impact
with that of sampling-related error in
the ACS. In November 2019, the US
Census Bureau released its first-ever DP
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demonstration product, comprising the
2010 DC data with DP applied, enabling
research to address this issue.* We
empirically evaluated the impact of using
CT population counts from the 2010 DC,
2010 DC with DP, and 2008-2012 ACS
on estimating inequities in premature
mortality in Massachusetts.

METHODS

Our 3 CT population sources were (1)
the most recent DC file with DP, pro-
duced by the US Census Bureau in
November 2019 for the 2010 DC*-%:(2)
the original 2010 DC; and (3) the 2008-
2012 5-year estimates from the ACS.°

Mortality Data

We obtained individual-level mortality
data for 2008 to 2012 for all prema-
ture deaths (younger than 65 years;
n=55836 deaths) from the Massachu-
setts Department of Public Health"
(Table A, available as a supplement to
the online version of this article at http://
www.ajph.org). We geocoded the resi-
dential address at death to the corre-
sponding CT?; only 0.4% of deaths could
not be geocoded with this level of pre-
cision, yielding an analytic data set with
55560 deaths. We focused on prema-
ture mortality because this outcomeis a
widely used population health indicator
that manifests strong social gradients
and is not affected by misclassification of
cause of death.??

Metric for Health Inequities

We used the index of concentration at
the extremes (ICE) for racialized eco-
nomic segregation, which we developed
in 2014, building on Massey's initial use
of the ICE for solely economic mea-
sures,'? with our measure shown in
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numerous studies to be more sensitive
to health inequities than metrics
employing solely economic or racial data
(Table B, available as a supplement to
the online version of this article at http://
www.ajph.org). The ICE delineates peo-
ple's concentration, in an area, in the
extremes of the selected measure and
ranges from —1 (all in the deprived
group) to 1 (all in the most privileged
group).’? Its formula is

) ICE; = (A=P)/T;

where A, P;, and T, correspond, respec-
tively, to the number of persons in the
ith geographic area categorized as be-
longing to the most privileged extreme,
the most deprived extreme, and the
total population whose privilege level
was measured.'? For our analyses, we set
these extremes as (1) high-income White
(alone) population versus (2) low-income
Black (alone) population' (see Table B for
the census variables used). Missing data
precluded computing the ICE for 19
(1.3%) of the Massachusetts CTs.

Statistical Methods

We computed, for the total population
and also stratified by race/ethnicity and
gender, the 2008-2012 average annual
age-standardized premature mortality
rate (death before age 65 years per
100000 persons, standardized to the
year 2000 standard million?) and asso-
ciated 95% confidence interval (Cl) in
Massachusetts using CT population
counts from the 2010 DC, 2010 DC with
DP, and 2008-2012 ACS 5-year estimate
data. We then categorized the CT in
quintiles of the ICE for racialized eco-
nomic segregation, aggregated the
mortality and population count data
across tracts within each quintile (without
taking into account spatial correlations),
and computed premature mortality rates

by ICE quintile, overall and by race/
ethnicity and gender. We then plotted and
compared the point estimates and their
95% Cls for each source of population
count data. We also conducted sensitivity
analyses using the percentage of persons
below poverty (Table B).

RESULTS

In 2010, the population of Massachu-
setts included 5644905 persons youn-
ger than 65 years (based on the 2010
DC) and 1478 CTs. The age-standardized
premature mortality rates (per 100 000)
for the total population were highly
similar across the 3 denominator sources
(DC, DP, and ACS) and respectively
equaled 166.4 (95% Cl=162.2, 170.6),
166.3 (95% Cl=162.2, 170.5), and 166.4
(95% CI=162.1, 170.6; Figure 1). Also
similar across denominator sources was
the range from best to worst quintile for
CT racialized economic segregation
(103.4-260.1, 102.9-258.7, and 102.8-
262.4; Table C, available as a supplement
to the online version of this article at
http://www.ajph.org).

Robustness across CT denominator
sources held for analyses stratified by
race/ethnicity and by gender (Table C),
with results for the non-Hispanic White
population closely paralleling those for
the total population (reflecting that they
constituted 74.0% of the 2010 Massa-
chusetts population younger than 65
years). Among the Black population (7.1%
of the total population aged younger
than 65 years), these rates respectively
equaled 230.5 (95% Cl=210.5, 250.6),
229.8 (95% C1=209.8, 249.8), and 226.4
(95% Cl=206.4, 245.8)—and the range
across the ICE quintiles was 173.0 to
258.6,161.3t0260.4,and 177.5t0 249.6
(Table C). These rates for women were
identical across the 3 CT denominator
sources (118.6; 95% Cl=107.6, 129.6)
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FIGURE 1— Population Health Estimates of (a) Premature Mortality Rate (Death Before Age 65 Years) and (b) Incidence
Rate Ratio (IRR) for Premature Mortality by Quintile for Racialized Economic Segregation: Massachusetts, 2008-2012,
Using 3 Different Sources of Census Tract (CT) Data: 2010 Decennial Census (DC), 2010 DC With Differential Privacy (DP),
and 2008-2012 5-Year Estimate From the American Community Survey (ACS)

and virtually identical for men (214.2
[95% Cl=199.0, 229.4]; 214.2 [95%
C1=198.9, 229.4]; and 214.0 [95%
C1=198.8, 229.3]); for both groups, the
range in rates across the ICE quintiles
was likewise similar across the 3 de-
nominator sources (Table C). Sensitivity
analyses of inequities by the CT poverty
level yielded similar results across the 3
denominator sources (Table Q).

DISCUSSION

Our study, the first, to our knowledge, to
compare estimates of premature mor-
tality rates and inequities in this out-
come using CT denominators obtained
from the 2010 DC, the 2010 DC with DP,
and the 2008-2012 5-year estimate ACS
data, provides novel evidence that these
estimates—at least in the state of
Massachusetts—are robust to the
source of denominator data employed.
This finding held when we aggregated

across the total population, and also
when we stratified by race/ethnicity, and
by gender.

One key limitation of our study con-
cerns generalizability. Additional re-
search should investigate whether
similar results are obtained for other
states, for other small geographic units
(especially those not nested within
counties; e.g., American Indian areas), and
different health outcomes (e.g., morbidity,
health practices, and cause-specific mor-
tality) as expressed across the life course
(e.g, from infancy to among the elderly).
An additional limitation is that our study
did not statistically account for spatial
correlation among CTs or the available
margins of error for ACS estimates’; this is
a focus of our ongoing work.

In summary, our results provide initial
evidence that monitoring of population
health and health inequities using ag-
gregated CT-level population denomi-
nators may not be adversely affected by

the impending shift to use of differen-
tially private census data, starting with
the 2020 decennial census. AJPH
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