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Rev. John Elliot’s Massachusett Bible, 1709 

Policy of “erasure” from first contact
Genocide, 

displacement,
and forced assimilation.

King Philips War, 1675

“Indian Imprisonment Act of 1675”

https://www.mass.gov/doc/1675-law-barring-indians-from-boston/download



Native American health suffers “invisibility paradox”

U.S. Policy of “Erasure” has had profound negative implications on:

• Population health past and present
• But also: data needed to assess patterns in population health
• Often omitted from reports on health disparities due to small #s

• Systematic underreporting of “American Indian/Alaska Native” in both 
Census population counts (denominators) and on death certificates 
(numerators)



Agenda

1) What is known: underreporting in life and in death

2) What we do: longitudinal analysis of survival in Mortality Disparities in 
American Communities (MDAC) study, by self-reported race/ethnicity 

3) What we find: ratio of AIAN to total U.S. mortality is under-estimated
by about 50%



U.S. Census has counted American Indians since 1890

What does it mean to be “American 
Indian or Alaska Native”?

• “Not a racial identity but a political one”
• “despite tremendous diversity across nations, 

shared experiences of genocide, 
dispossession, removal, forced assimilation, 
structural racism”

-Yellow Horse et al. 2022

2010 Census Form



• 1890: first Census in which American Indians 
were enumerated including those residing in 
Indian reservations or “Indian territory”

• 1890-1950: In decennial Census, AIAN are 
declining share of U.S. population, consistent 
with national policy that reduced or forcibly 
assimilated native populations

• 1960-1990: Large increase in share of U.S. 
residents identifying as AIAN, coincides with 
the end of forced assimilation as policy

• 2020: AIAN make up the highest % of the U.S. 
population at any time in the last century. 

• Today, the AIAN population is 10x what it was 
in 1950. Not just “still here” but “growing”.

AIAN are a fast-growing share of the U.S. population

Source: decennial Census data from IPUMS USA 



Source: decennial Census data from IPUMS USA 

AIAN population, by birth cohort

1996 Report, 
see Ch. 2 by C. Matthew Snipp
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AIAN population, by birth cohort
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AIAN population, by birth cohort



Mortality among non-Hispanic American Indian / 
Alaska Native U.S. residents



Highest mortality among U.S. racial/ethnic groups

Source: Missing Americans, Bor et al. 2022. Figure compares age-specific mortality rates with those of 18 other wealthy nations.



Source: Bor et al. analysis of CDC Wonder

by U.S. race/ethnicity

“Deaths of despair” among NH AIAN



Source: Bor et al. analysis of CDC Wonder

Scale is the same





The “Uncounted”: these mortality disparities are 

significantly underestimated due to misclassification 

of AIAN “race” on death certificates



Counted in life, but not in death

Study

Share of AIAN 
deaths with race 

misclassified

1960 Census-Death Certificate Matched Study 21%

Natl Longitudinal Mortality Study (1979-2011, CPS-NVSS) 30-45%

AIAN Mortality Database (AMD) (IHS-NVSS, 1990–2009) 20%-82%

2010 Census – 2010/2011 NVSS link 25%



Misclassification on death certificates

Data are from 34,366 death records matched between 2010 Census and 2010/2011 NVSS. Source: Arias et al. 2021 
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Figure shows the 
ratio of deaths 
with AIAN 
reported on death 
certificates to 
deaths with AIAN 
self-reported in 
the U.S. Census.

25% of AIAN deaths are uncounted



Age-specific mortality rate ratios
Non-Hispanic AIAN vs. Hispanic, non-Hispanic white, and non-Hispanic black, United States, 2019

Source: Arias et al. 2021 MRR (AIAN:White) = 2.5 for ages 15-54



Life expectancy changes during COVID pandemic

Life expectancy at birth, Arias et al. 2022. https://www.cdc.gov/nchs/data/vsrr/vsrr023.pdf

NH AIAN had a 
6.6 year decline 
in life expectancy, 
2019 to 2021



2. What do we do in this study?



• 2008 American Community Survey (nationally-representative 2.5% sample)
• Linked by SSN to vital statistics for 2008 – 2015 (through 2019 coming)
• Self-reported race/ethnicity vs. death certificate race/ethnicity
• Restricted-access data, analyzed in collaboration with Census statistician

through “Research Output Direct Access System” (RODAS)
• Results are past through Census Data Review Board (DRB) and exact counts 

are rounded, small cells suppressed, to protect confidentiality



• Enables longitudinal analysis of mortality by self-reported race/ethnicity
• Corrected estimates of life expectancy and other survival parameters
• Role of socioeconomic and geographic characteristics as mediators
• Comparison with conventional estimates from CDC Wonder, combining 

numerators from death certificates and denominators from Census



• Enables longitudinal analysis of mortality by self-reported race/ethnicity
• Corrected estimates of life expectancy and other survival parameters
• Role of socioeconomic and geographic characteristics as mediators
• Comparison with conventional estimates from CDC Wonder, combining 

numerators from death certificates and denominators from Census

• Our approach: deaths / person-time | self-reported AIAN in ACS
• Conventional: deaths with AIAN on death certificates / person-time of self-

reported AIAN in Census



We exclude 
people with 
no SSN.

We retain 
immigrants.

Data quality: completeness of record linkage



Data quality: healthy respondent effect?

Comparing Y1 with 
later years, little 
evidence of “healthy 
respondent” effect.

We do not exclude 
first year of follow-up.
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Data quality: does mortality match CDC Wonder data?

All races/ethnicities.

Big differences for 
infants and children. 

Meaningful differences 
for 45-64 year olds.

Otherwise, very similar.



Study sample



Study sample



3. What do we find?



Differences in racial classification

A majority of AIAN deaths are misclassified on the death certificate.

Using death certificate AIAN results in a 48.5% undercount of AIAN mortality.



Impact of racial misclassification on mortality



Impact of in racial misclassification on mortality



Impact of in racial misclassification on mortality 
rate ratios



Impact of in racial misclassification on mortality 
rate ratios

Difference 
between AIAN 
and US total 
increases by 53%. 



Survivorship by self-reported race in the MDAC
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Impact of in racial misclassification on survivorship
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Survivorship disparities in the MDAC

U.S. Total NH AIAN alone △ NH AIAN alone or i.c. △ AIAN NH bridged △ NH AIAN alone NH AIAN alone or i.c.
Probability of death by 

45 years 3.8% 8.5% 4.7% 7.3% 3.5% 8.0% 4.2% 13% -16%
55 years 14.9% 26.2% 11.3% 23.4% 8.5% 21.9% 7.0% 61% 21%
65 years 16.0% 27.4% 11.4% 25.0% 9.0% 23.0% 7.0% 63% 29%
75 years 17.1% 29.1% 12.0% 26.4% 9.3% 24.2% 7.1% 70% 32%

Life expectancy (years)
Average age at death 79.3 73.6 -5.7 74.6 -4.7
Years lived 15 to 85 61.5 56.7 -4.8 57.6 -3.9 58.4 -3.1 54% 23%

MDAC CDC Wonder % diff in AIAN excess, MDAC vs. Wonder*



Survivorship disparities in the MDAC

U.S. Total NH AIAN alone △ NH AIAN alone or i.c. △ AIAN NH bridged △ NH AIAN alone NH AIAN alone or i.c.
Probability of death by 

45 years 3.8% 8.5% 4.7% 7.3% 3.5% 8.0% 4.2% 13% -16%
55 years 14.9% 26.2% 11.3% 23.4% 8.5% 21.9% 7.0% 61% 21%
65 years 16.0% 27.4% 11.4% 25.0% 9.0% 23.0% 7.0% 63% 29%
75 years 17.1% 29.1% 12.0% 26.4% 9.3% 24.2% 7.1% 70% 32%

Life expectancy (years)
Average age at death 79.3 73.6 -5.7 74.6 -4.7
Years lived 15 to 85 61.5 56.7 -4.8 57.6 -3.9 58.4 -3.1 54% 23%

MDAC CDC Wonder % diff in AIAN excess, MDAC vs. Wonder*

Mortality disparity is 54% larger (23% larger) than when using CDC Wonder bridged race.



How much of excess mortality risk can be 
“statistically explained” by sociodemographics?

Adjusted for income, education, employment status, 
urban/rural residence., residence in AIAN area 



Due to misclassification, conventional estimates substantially underestimate 
the true mortality burden among American Indian & Alaska Native people.

Thank you. Feedback welcome! jbor@bu.edu

Thank you to: Michael Bird, Steffie Woolhandler, David Himmelstein, Jahn Hakes, Elizabeth Arias, Norm Johnson, Andre 
Strongbearheart, Mar Parrilla, Michelle Cook, Commonwealth Fund.

mailto:jbor@bu.edu


Appendix



Changes during 
the pandemic 
were not just due 
to COVID-19.

Arias et al. 2022. 
https://www.cdc.gov/nchs/
data/vsrr/vsrr023.pdf



Age-specific mortality rate ratios
Non-Hispanic AIAN vs. Hispanic, non-Hispanic white, and non-Hispanic black, United States, 2019

Source: Arias et al. 2021



Mortality rate ratios by cause
Non-Hispanic AIAN vs. Hispanic, non-
Hispanic white, and non-Hispanic 
black, United States, 2019

Source: Arias et al. 2021
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https://www.nimhd.nih.gov/about/overview/research-framework/adaptation-framework.html


