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QUESTIONS
Longstanding connections: census & public health

(1) Counts: denominators

(2) Place: metrics to 
characterize areas

(3) Time: temporal trends 
& discontinuities

(4) Counts for resources & 
representation: societal 
determinants of health

PATTERNING OF PARISIAN MORTALITY BY WEALTH: 
VILLERMÉ,1826

Arrondi-
sement 

N of 
residents 

% 
untaxed 

rents 

Mortality 
Proportion per 

1000 
2 (wealthiest) 65,623 7 1 in 62 16.1 

3 44,932 11 1 in 60 16.7 
1 52,421 11 1 in 58 17.2 
4 46,624 15 1 in 58 17.2 
11 51,766 19 1 in 51 19.6 
6 72,682 21 1 in 54 18.5 
5 56,871 22 1 in 53 18.9 
7 56,245 22 1 in 52 19.2 
10 81,133 23 1 in 50 20.0 
9 42,932 31 1 in 44 22.7 
8 62,758 32 1 in 43 23.3 

12 (poorest) 80,079 38 1 in 43 23.3 
Source: Villermé LR. Rapport fait par M. Villermé, et lu à l’Académie royale de 
Médicine, au nom de la Commission de statistique, sur une série de tableaux 
relatifs au movement de la population dans les doúze arrondisements municipaux 
de la ville de Paris, pendant les cinq années 1817, 1817, 1819, 1820 et 1821. 
Archives Générales de Médicine 1826; 10:216-247. The table is on p. 227. 
 

Source: Villermé LR. Rapport fait par M. Villermé, et lu à l’Académie royale de Médicine, au nom de la 
Commission de statistique, sur une série de tableaux relatifs au movement de la population dans les 
doúze arrondisements municipaux de la ville de Paris, pendant les cinq années 1817, 1817, 1819, 1820 
et 1821. Archives Générales de Médicine 1826; 10:216-247. The table is on p. 227.
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REMINDER ABOUT RATES

What might be the impact of differential privacy on accurately measuring 
local and national distributions (by areas, by social groups) of: 

-- rising death rates in US middle-age adults?
-- HIV/AIDS in US South?

per specified unit of time



LUNG CANCER MORTALITY: 
MA, 2000-2005

Sources: Krieger et al in  AJPH 2005 + 2003
+ 2002 + 2001;AJE 2002; JECH 2003; PHR 
2003; Chen et al J Urban Health 2006;
NIH/NICHD R01 HD3685 + R25 HD047185.

Health outcome (premature mortality rate)
& single census tract variable (% below poverty)

BEFORE AFTER
CENSUS TRACT (CT) AGE-STANDARDIZED PREMATURE 

MORTALITY RATES (DEATH <75, PER 100,000) BEFORE AND 
AFTER ADJUSTING FOR CT POVERTY: BOSTON, 1999-2001

QUESTION #1: COUNTS



Source: https://www.rwjf.org/en/library/collections/better-data-for-better-health.html

Model-based estimates, by CT:
Washington, DC

Asthma:
2016
(adults 18y+)

Children
below 
poverty
(%): 2017



Source: Krieger et al, IJE 2018 (funding: American Cancer Society 
Clinical Research Professorship)

Health outcome (child mortality rate)
& area-based metrics for spatial social 

polarization, involving relations between 
social groups at each geographic level

Index of Concentration at the Extremes (per Massey, 2001)

ICEi = (Ai – Pi)/Ti

where, say, for racialized economic segregation,
Ai = N of high income white non-Hispanic persons in neighborhood 

Pi = N of low income black non-Hispanic persons in neighborhood

Ti = total N with known income in neighborhood

range:     -1 (total deprivation) to 1 (total privilege)  

QUESTION #2: 
PLACE



HISTORICAL REDLINING & 
CANCER STAGE AT DIAGNOSIS: 
BOSTON, 2011-2015

HOLC category (1938) Census 
tracts

(N = 151)
ICE: racialized economic 
segregation (2011-2015) Poverty (2011-2015)

N Score 
(mean)

Absolute difference 
(95% CI) % Absolute difference

(95% CI)

Green + blue 
(“best” + “still desirable”) 10 0.43 0 10.5 0

Yellow (“definitely declining”) 79 0.06 -0.4 (-0.4, -0.3) 21.7 11.1 (8.6, 13.7)

Red (“hazardous) 62 0.14 -0.3 (-0.3, -0.2) 23.5 12.9 (10.2, 15.7)

Boston area HOLC map, 
1938 (digitized)

Source: Krieger et al (under review; funding: American Cancer Society Clinical Research Professorship)

NOTE: CT HOLC 
status determined in 
relation to % of CT 
population in a given 
HOLC area, using 
census block 
population counts



QUESTION #3: TEMPORAL ISSUES
Discontinuities

1) 1997 OMB change: race + ethnicity

2) NCHS: change in age-standard

Source: Krieger et al, J Public Health Policy 2015; Krieger, Am J Public Health 2000; Krieger & Williams, Am J Public Health 2001



QUESTION #4: RESOURCES & REPRESENTATION
Federal programs relevant to health: funding 
formula use census data

Political representation & redistricting: 
resource allocation and policies that 
are societal determinants of health

Key findings:
1) strong relationships between gerrymandering
and (a) proximity to superfund sites, and (b) % white
2) “minority populations are effectively ‘gerrymandered out’ 
of the white and lower environmental hazards districts”

N =132 federal programs, $675 billion (FY 2015); among top 18,
(each >$4 billion), 13 with direct health impacts (    )



CORE QUESTIONS FOR
PUBLIC HEALTH & HEALTH EQUITY 

COUNTS: for denominators and rates? for area-based metrics?

how will differential privacy affect:

RELATIONSHIPS BETWEEN VARIABLES: within and across geographic levels?
-- at the individual level (e.g., “race” x “ethnicity”)?
-- for area-based metrics?
-- for analyses of health inequities? – especially for:
-- “small” populations? (e.g., Indigenous populations; immigrant sub-groups)
-- using census tract level data? block group data? or block data?

MONTORING TRENDS: in population health? in health inequities?

look forward to learning the answers – and sharing what I learn 
with my colleagues in public health & advocates for health equity

RESOURCES & REDISTRICTING: impact on these social determinants of health?


