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Summary

Background: There are large and persistent disparities in life expectancy among racial/ethnic
groups in the United States, but it is not well understood to what extent these patterns vary
geographically on a local scale. This analysis estimated life expectancy for five racial/ethnic
groups, in 3110 counties, over 20 years to describe spatialtemporal variation in life expectancy and
disparities across racial/ethnic groups.

Methods: We applied novel small area estimation models to death registration data from the
National Vital Statistics System and population data from the National Center for Health Statistics
in order to estimate annual sex- and age-specific mortality rates stratified by county and racial/
ethnic group (non-Latino White [White], non-Latino Black [Black], non-Latino American Indian
and Alaska Native [AIAN], non-Latino Asian and Pacific Islander [API], and Latino or Hispanic
[Latino]) from 2000 to 2019. We adjusted these mortality rates to correct for misreporting of

race and ethnicity on death certificates and then constructed abridged life tables to estimate life
expectancy at birth.

Findings: Between 2000 and 2019, the level and trend in life expectancy differed among
racial/ethnic groups and among counties. Nationally, life expectancy increased for the Black (3-9
years [95% uncertainty interval 3.-8-4-0] to 75-3 years [75-2-75-4]), API (2-9 years [2-7-3-0] to
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85-7 years [85-3-86-0]), Latino (27 years [2:6-2-8] to 82:2 years [82:0-82-5]), and White (1.7
years [1-6-1-7] to 78:9 years [78:9-79:0]) populations while remaining the same for the AIAN
population (0-0 years [-0-3 to 0:4] to 73-1 years [71-5-74-8]). At the national level, the negative
gap in life expectancy for the Black compared to the White population decreased over this period,
while the negative gap for the AIAN compared to the White population increased; in both cases,
these patterns were widespread among counties. The positive gap in life expectancy for the API
and Latino populations compared to the White population increased at the national level from
2000 to 2019; however, this gap declined in a sizeable minority of counties (615 of 1465 counties
[42-0%]) for the Latino population and in most counties (401 of 666 counties [60-2%]) for the API
population. For all racial/ethnic groups, improvements in life expectancy were more widespread
across counties and larger from 2000-2010 compared to 2010-2019.

Interpretation: Disparities in life expectancy among racial/ethnic groups are widespread and
enduring. Local-level data are critical to address root causes of poor health and early death among
disadvantaged groups in the United States, eliminate health disparities, and increase longevity for
all.

Funding: National Institute on Minority Health and Health Disparities; National Heart,
Lung, and Blood Institute; National Cancer Institute; National Institute on Aging; National
Institute of Arthritis and Musculoskeletal and Skin Diseases; Office of Disease Prevention;
and Office of Behavioral and Social Science Research, National Institutes of Health (contract
#75N94019C00016).

Introduction

All people deserve to live long, healthy lives.! Decades of research underscore numerous
ways in which the United States fails to achieve this vision.2= In particular, large disparities
in health and longevity exist across a range of health metrics and along many dimensions,
including race, ethnicity, socioeconomic status, and geographical location.>8 Accurate,
detailed, and timely measurement and continued surveillance of these disparities are critical
for pinpointing root causes, supporting efforts to address these causes, and monitoring
changes over time.

Previous studies have described persistent disparities in life expectancy among racial and
ethnic groups in the USA; however, most studies have focused on disparities at the
national level®>6.9-12 or in a single location,13-14 despite a growing body of evidence
highlighting large and often increasing geographical disparities in life expectancy at

the state, 1516 county,”"17 and sub-county levels.1819 Moreover, most previous studies

have focused exclusively on differences in life expectancy among the Black, White,

and Latino populations,>6:911 partly due to concerns about misclassification of racial/
ethnic identity on death certificates for American Indian/Alaska Native and Asian/Pacific
Islander individuals.20 This is particularly the case for research on the intersection between
geographical and racial or ethnic disparities in life expectancy,21-24 where concerns about
unstable estimates due to small numbers are especially salient for racial/ethnic groups

with smaller populations. To our knowledge, only one study has produced country-wide,
county-level estimates of life expectancy for a more expansive set of racial/ethnic groups;2°
however, these estimates are available for only three years and do not account for
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misreporting of racial or ethnic identity on death certificates. This body of evidence
demonstrates that there are important differences in trends in life expectancy and trends

in disparities in life expectancy by racial/ethnic group and by location, but no study has
considered how these trends vary simultaneously by racial/ethnic group and location at the
county level for a comprehensive set of racial/ethnic groups.

In this study, we use novel methods to estimate life expectancy in the USA annually

from 2000 to 2019, stratified by county and racial/ethnic group. We use these estimates

to describe spatial and temporal patterns in life expectancy and in disparities among racial/
ethnic groups. This study covers the USA at a fine geographical scale and for a 20-year
period, providing a comprehensive view of disparities in life expectancy among racial/ethnic
groups and by location in the decades immediately preceding the COVID-19 pandemic.

This study complies with the Guidelines for Accurate and Transparent Health Estimates
Reporting (appendix section 1).26 This research received institutional review board approval
from the University of Washington. Informed consent was not required because the study
used deidentified data and was retrospective.

Unit of analysis

We estimated life expectancy by county, sex, and combined race and Latino ethnicity on an
annual basis from 2000 to 2019. In some cases, county boundaries changed over this period.
We used a previously developed mapping of counties to temporally stable geographical units
for this analysis.2” This reduced the number of areas analysed from 3143 counties to 3110
counties or combined county units (appendix section 3.1). For simplicity, we refer to these
3110 areas as “counties.”

Race and Latino ethnicity were combined into a single categorisation (“race/ethnicity™)
with five mutually exclusive groups: non-Latino White (White), non-Latino Black (Black),
non-Latino American Indian or Alaska Native (AIAN), non-Latino Asian or Pacific Islander
(API), and Latino or Hispanic, any race (Latino). These groups align with the standards

for federal data collection on race and ethnicity issued by the Office of Management and
Budget (OMB) in 1977.28 These standards were updated in 1997 to require that federal
data collection systems provide separate Asian and Native Hawaiian/Other Pacific Islander
(NHOPI) categories, and to allow individuals to identify as two or more races;29 however,
this change was not implemented on death certificates in all states until 2017, and estimates
of misclassification of race and ethnicity on death certificates are currently only available
using the 1977 categorization.1120, Moreover, it is not possible to entirely disaggregate

the Asian and NHOPI populations in death certificate data prior to 2011, due to the use

of a combined “other Asian and Pacific Islander” residual category for individuals who

are Asian or NHOPI but not one of the specific ethnicities listed on death certificates

(eg, Chinese, Hawaiian). While it would be preferable to use the 1997 categorisations for
this analysis and produce separate estimates for the Asian and NHOPI populations, we
were unable to do so due to these data limitations. The Asian population in the USA as

a whole and in most counties is much larger than the NHOPI population, and studies that
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disaggregate these groups find significantly worse health outcomes for NHOPI compared
to Asian individuals.3%-32 Results for the combined API category should be interpreted
cautiously, as they largely reflect outcomes among the Asian population and likely mask
different outcomes and trends among the NHOPI population.

We used de-identified death records from the National Vital Statistics System (NVSS)

and population estimates from the National Center for Health Statistics (NCHS) for this
analysis. Deaths and populations were tabulated by county, age group (0, 1-4, 5-9, ...,
80-84, 85+ years of age), sex, race/ethnicity, and year (appendix sections 2.1 and 3.2). We
additionally incorporated data extracted from various sources on post-secondary education,
income, poverty, nativity, and population density as covariates in the statistical model
(appendix sections 2.2 and 3.3). Finally, we utilised published estimates of race and ethnicity
misclassification ratios, defined as the ratio of deaths among individuals of a particular
racial/ethnic group as indicated by self-report to deaths among individuals of a particular
racial/ethnic group as indicated on death certificates.20

Statistical analysis

We carried out the statistical analysis in three stages. First, we used small area estimation
models to estimate mortality rates by county, race/ethnicity, sex, age, and year, using the
race/ethnicity reported on death certificates. Models were fit in the Template Model Builder
package33 in R version 3.6.1,34 and 1000 draws of the mortality rate were generated from
the approximated posterior distribution after fitting the models. We validated the small area
estimation models using an established empirical model validation framework.27-3% Further
details on model specification, model validation, and model performance are provided in the
appendix (section 2.3-2.4).

Second, we used race/ethnicity misclassification ratios to adjust draws of the mortality rate
derived from the small area model. Extracted race/ethnicity misclassification ratios were
combined across different stratifications (age/sex, census region, and co-ethnic density), and
1000 draws were generated for each combined misclassification ratio using the reported
standard errors and assuming each component misclassification ratio was log-Normally
distributed and independent. Draws of the unadjusted mortality rate and the misclassification
ratios were multiplied to generate adjusted mortality rate draws (appendix section 2.5).

Third, in order to guarantee internal consistency, and to ensure that adjustment for
misclassification did not change the overall level of mortality estimated for a given county,
we performed a two-part post-hoc calibration on each of the 1000 draws, scaling county-
level mortality to match state-level mortality from the Global Burden of Disease 2020
Study, 36 then scaling adjusted county-race/ethnicity-level mortality to match scaled county-
level mortality. After calibration, we constructed abridged period life tables using standard
demographic techniques3” and the method proposed by Horiuchi and Coale for estimating
life expectancy in the terminal age group,38 and extracted life expectancy at birth for each
county, year, sex, and race/ethnicity and for each draw (appendix section 2.6). Final point
estimates were derived from the mean of these draws, and 95% uncertainty intervals (Uls)
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were derived from their 2.5 and 97.5t percentiles. We generated estimates for males

and females combined and at aggregate geographical levels (ie, state and national) by
population-weighting the age-specific mortality rates prior to generating life tables. When
comparing any pair of life expectancy estimates, we describe the difference as statistically
significant when the posterior probability that the difference is non-zero exceeded 95%, akin
to a two-tailed test with alpha = 0.05.

We mask modelled life expectancy estimates in every year for county-race/ethnicities with
an average annual population of less than 1000 as model performance declined notably
below this threshold, and in any particular year where the width of the uncertainty interval
was greater than ten years (appendix section 3.4). It is common practice to suppress
estimates associated with uncertainty above some specified threshold, though the exact
threshold varies by application and is inherently arbitrary.11:19

Role of the funding source

Results

This study was funded by the National Institute on Minority Health and Health Disparities;
National Heart, Lung, and Blood Institute; National Cancer Institute; National Institute

on Aging; National Institute of Arthritis and Musculoskeletal and Skin Diseases; Office

of Disease Prevention; and Office of Behavioral and Social Science Research, National
Institutes of Health. Co-authors employed by the National Institutes of Health contributed
to data interpretation and revising drafts of this report. Otherwise, the funders had no role
in study design, data collection, data analysis, or the initial writing of the report. The
corresponding author had full access to the data in the study and final responsibility for the
decision to submit for publication.

Between 2000 and 2019, overall life expectancy in the USA increased by 2.3 years (95%
Ul 2.2-2-3), from 76-8 (76:8-76-8) to 79:1 (79-0-79-1) (figure 1). However, this estimate
obscures important differences among racial/ethnic groups. Life expectancy increased most
over this period for the Latino population (27 years [2:6-2-8], from 79-5 [79-3—-79.8] to
82-2 [82:0-82-5]), the API population (2:9 years [2-7-3-0], from 82-8 [82:4-83-2] to 857
[85-3-86:0]), and the Black population (3-9 years [3-8—4-0], from 71-4 [71-3-71-5] to 75-3
[75-2-75:4]). At the same time, the increase in life expectancy for the White population was
more moderate (1-7 years [1-6-1-7], from 77-3 [77-2-77-3] to 78:9 [78:9-79-0]), and there
was no change in life expectancy for the AIAN population (0-0 years [-0-3 to 0-4], from
73-1[71-6-74-7] to 73-1 [71.5-74-8]). There were also notable differences over time: for
racial/ethnic groups where life expectancy increased from 2000 to 2019, the bulk of these
gains accumulated prior to 2010. From 2010 to 2019, the API, Latino, Black, and White
populations experienced only small improvements in life expectancy (by 0-8 [0-6-0-9], 0-3
[0-3-0-4], 0-5 [0:4-0-6], and 0-1 years [0-1-0-2], respectively).

The overall gap in life expectancy between the group with the lowest life expectancy and

that with the highest increased from 11-3 years (95% Ul 10-9-11-8) between the Black and
API populations in 2000 to 12.5 years (10-8-14-1) between the AIAN and API populations
in 2019. Compared to life expectancy for the White population—the majority group in the
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USA—life expectancy advantage increased among the API (by 1-2 years [1-1-1-4] from
5-5[5:1-5-9] to 6:7 [6-3-7-1]) and Latino (by 1-0 years [0-9-1-1] from 2-3 [2:0-2-5] to
3-3[3:0-3:5]) populations, while life expectancy disadvantage among the Black population
decreased (by 2:2 years [2-1-2-3], from 5.8 [5:7-5-9] to 3:6 [3:5-3:7]). In all cases, this
was driven by the relatively more moderate gains in life expectancy over this period by

the White population compared to the API, Latino, and Black populations. In contrast, the
life expectancy disadvantage experienced by the AIAN population compared to the White
population increased over this period by 1-7 years (1-3-2:0), from 4-1 (2.6-5-7) to 5-8 (4-1-
7-4).

Life expectancy in 2019 varied considerably at the county level, both overall and within

and among different racial/ethnic groups (figure 2; results for 2000 and 2010 are shown in
appendix section 5.1-5.2). For all racial/ethnic groups combined, estimated life expectancy
in 2019 ranged from 64-5 to 91.7 years (median: 77-5; interquartile range [IQR]: 75-6—
79-0) among counties with unmasked estimates. This range was 67-4 to 91.9 (median:

77-6; IQR: 75:8-79-1) for the White population, 66-5 to 88-8 (median: 74-3; IQR: 72.7—
76-6) for the Black population, 58-6 to 93-3 (median: 73-3; IQR: 69-3-78:5) for the AIAN
population, 78-5 to 927 (median: 85-6; IQR: 84-1-86:9) for the API population, and 71-3
to 94.9 (median: 83-9; IQR: 81:2-86-3) for the Latino population. Gaps in life expectancy
across racial/ethnic groups relative to the White population were in the same direction

as observed at the national level in most counties; however, the magnitude of these gaps
varied substantially (figure 3; results for 2000 and 2010 are shown in appendix section 5.3—
5.4). Estimated life expectancy was lower for the Black population compared to the White
population in 1287 of 1480 counties (87-0%; statistically significant in 67-9%); among these
counties, this gap in estimated life expectancy ranged from —-15-5 to 7-9 years (median:
-2-4; IQR: =3:7 to —1.1). For the AIAN population, estimated life expectancy was lower
compared to the White population in 314 of 418 counties (75-1%; statistically significant

in 57-9%); among these counties, the range of this gap in estimated life expectancy was
-21-7 to 139 years (median: -5-3; IQR: -9:-0 to 0-0). Life expectancy estimates were
higher for the APl compared to the White population in 656 of 666 counties (98-5%;
statistically significant in 96-5%); this gap ranged from — 1-3 to 14-9 years (median: 6-4;
IQR: 5:0-7-9) among these counties. For the Latino population, estimated life expectancy
was higher compared to the White population in 1356 of 1468 counties (92-4%; statistically
significant in 84-5%); the gap in estimated life expectancy ranged from —12.3 to 16-4 years
(median: 5-4; IQR: 2-8-8-7 years) among these counties. Life expectancy was positively
correlated across counties for all pairs of racial/ethnic groups in 2019, but the strength of this
correlation was relatively weak (Pearson correlation coefficient <0.4) except for the Black
and White populations (Pearson correlation coefficient = 0.69 in the 1480 counties with
unmasked estimates) and the API and White populations (Pearson correlation coefficient =
0.43 in the 666 counties with unmasked estimates).

Most counties experienced an increase in life expectancy from 2000 to 2019 (2711 of 3079
[88:0%; statistically significant in 57-0%]) (figure 4; results for 2000-2010 and 2010-2019
are shown in appendix section 5.5-5.6). Similar to what was observed at the national level,
most of these gains accumulated from 2000 to 2010, with smaller gains and in many cases
regression from 2010 to 2019: 2999 of 3079 counties (97-4%; 79-4% statistically significant)
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experienced an increase in estimated life expectancy from 2000 to 2010, while only 1234 of
3079 (40-1%; statistically significant in 10-7%) experienced an increase from 2010 to 2019,
and 59-9% (statistically significant in 18-0%) experienced a decrease from 2010 to 2019.
This overall trend of more widespread and larger increases in 2000-2010 compared to 2010-
2019 was observed in each racial/ethnic group, but there were substantial differences within
and among groups in the overall change estimated from 2000 to 2019. Nearly all counties
with unmasked estimates experienced an increase in life expectancy for the Black population
over this period (1442 of 1481 [97-4%, statistically significant for 71-2%]), with estimated
changes ranging from —3.7 to 9-0 years (median: 2-6; IQR: 1.6-3-5). Smaller majorities of
counties also saw an increase in estimated life expectancy for the AP1 (566 of 667 [84-9%,
statistically significant for 40-0%]), White (2486 of 3049 [81-5%, statistically significant for
49:5%]), and Latino populations (1131 of 1474 [76-7%, statistically significant for 35-1%]),
with estimated changes ranging from —3.2 to 6-3 years (median: 1-2; IQR: 0-4-2.1) for the
API population, —5-2 to 8-0 years (median: 0-9; IQR: 0-2-1-6]) for the White population, and
—5:1to 7-3 years (median: 1-4; IQR: 0-1-2-6 years) for the Latino population. In contrast,
estimated life expectancy declined in most counties for the AIAN population (222 of 359
[61-8%, statistically significant for 22-8%]), with estimated changes ranging from -8-2 to
20-5 years (median: -1.0; IQR: —2:9 to 1.0).

Because of these differential trends, gaps in life expectancy between racial/ethnic groups
increased in some groups and in some locations while decreasing in others (figures 5-6,
appendix section 5.7-5.10). At the county level, increases in estimated life expectancy were
more widespread and in most cases larger for the Black compared to the White population.
These larger gains translated to a decrease in estimated life expectancy disadvantage for

the Black compared to the White population in most counties (1159 of 1479 [78-4%;
statistically significant in 30-8%]), and in a smaller number of counties (124 [8-4%;
statistically significant in 0-7%]) resulted in a change in the estimated direction of this gap
from negative to positive. Essentially the reverse of this trend was observed for the AIAN
population, among whom decreases in estimated life expectancy were more widespread
and generally larger compared to the White population. Over this period, we estimated an
increase in life expectancy disadvantage for the AIAN compared to the White population in
most counties (204 of 348 [58:6%; statistically significant in 21-3%]) and a reversal from
life expectancy advantage to disadvantage in an additional 53 counties (15-2%; statistically
significant in 0-6%). A very different pattern was observed for the gap in life expectancy
between the API and White populations. In both 2000 and 2019, life expectancy among the
API population was higher than among the White population in nearly all counties; however,
over this period, this life expectancy advantage for the APl population compared to the
White population declined in most counties (401 of 666 [60-2%; statistically significant in
14-7%]), despite an overall increase at the national level. We similarly estimated that life
expectancy among the Latino population exceeded that among the White population in large
majorities of counties in both 2000 and 2019; however, over this period, the life expectancy
advantage for the Latino population compared to the White population declined in many
counties (615 of 1465 [42-0%; statistically significant in 12-4%)]).
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Discussion

In this study, we present estimated trends in life expectancy and disparities by county and
racial/ethnic group from 2000 to 2019. These estimates provide the most comprehensive
view to date of spatial-temporal patterns in life expectancy and disparities among racial/
ethnic groups, including, for the first time at the county level, estimates for the AIAN

and API populations, and estimates corrected for misclassification of racial/ethnic identity
on death certificates. Our results highlight considerable variation in life expectancy among
racial/ethnic groups, locations, and over time, and expose both positive and negative trends.
These findings underscore the pressing need for local-level, detailed data to support efforts
to address and eliminate racial/ethnic health disparities; and provide an opportunity to better
understand the root causes of these disparities. The estimates provided here can serve as a
tool for tailoring action and tracking progress towards a more equitable future. This analysis
also highlights important data limitations in the USA that warrant urgent attention.

The results of this analysis provide a unique opportunity to examine changes over time in
gaps in life expectancy among racial/ethnic groups, as well as the extent to which these
temporal changes differed by geographical location. Consistent with other studies,®11:24
our analysis found that the gap in life expectancy between Black and White Americans
narrowed at the national level between 2000 and 2019. This analysis finds broadly similar
trends in most counties: larger increases in life expectancy for the Black population, smaller
increases or decreases in life expectancy for the White population, and narrowing gaps in
life expectancy as a result. While this narrowing gap is a welcome trend, the fact that most
of this progress occurred in the first decade of the 215t century and that this trend is due in
part to stagnation and/or reversals of gains in life expectancy for the White population are
reasons for pause.

This analysis identifies alarming trends in life expectancy for the AIAN population. Even
in the context of relatively lacklustre trends in life expectancy among the White population,
the already large gap between the AIAN and White populations grew from 2000 to 2019,
both nationally and in most counties. Life expectancy among the AIAN population is
under-studied, in part because of the challenges presented by misclassification of racial
identity on death certificates. Nonetheless, our results are broadly consistent with previous
studies focusing on life expectancy at the national level'2 or among the AIAN population
living in Contact Health Service Delivery Areas for the Indian Health Service, 1039 which
find lower life expectancy for the AIAN population compared to the Black, White, and
Latino populations, 1912 and a growing gap in life expectancy between the AIAN and White
populations over time.3°

The results of this analysis paint a more positive picture for the Latino and API populations
at the national level, but not in all counties. Throughout the period considered, these groups
had the highest life expectancies both nationally and in nearly all counties. However, life
expectancy declined for the Latino population in approximately one in four counties with
unmasked estimates, and similarly declined for the API population in approximately one

in seven counties. Thus, while these population groups maintained longer life expectancy
compared to the White population over this period, the size of this advantage declined
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for the Latino population in a sizeable minority of counties, and for the API population

in a majority of counties with unmasked estimates. The life expectancy advantage of the
Latino population compared to the White population has been extensively studied at the
national level 64041 These studies have found that lower mortality rates among Latino
compared to non-Latino populations are largely restricted to foreign-born individuals and
USA-born White individuals, with similar racial disparities observed within the USA-born
Latino population as in the non-Latino population.® Various explanations for the lower
mortality rates among foreign-born Latino individuals have been proposed, including
positive emigration selection (ie, healthier individuals are more likely to emigrate)#2:43

and differential risk profiles (eg, lower smoking rates among immigrants).** Notably, only
a small part of this difference is thought to be explained by individuals in poor health
returning to their country of origin prior to death and thus being excluded by USA mortality
statistics.4> By comparison, life expectancy trends among the API population are under-
studied, although previous research also finds higher life expectancy for the API population
compared to other groups.*® We note again that estimates for the API population very
likely mask important differences in life expectancy between Asian and NHOPI populations,
and that part of the variation we observe in life expectancy across counties for the API
population may be related to differences in the composition of this combined group—for
example, we observe that counties where NHOPI individuals make up a larger part of the
API population typically have lower life expectancy estimates for the API group as a whole
(appendix section 5.11).

The magnitude and ubiquity of differences in life expectancy among racial/ethnic groups
shown here demand explanation. There is extensive evidence that racism is a cause of poor
health and increased risk of death among marginalised groups in the USA, particularly

the Black and AIAN populations.3447 Previous research has highlighted the effects of
racism on socioeconomic disadvantage and inequitable access to life-conserving resources
as critical pathways connecting racism and negative health outcomes,*® and there is evidence
supporting additional mechanisms linking racism to health outcomes, including residential
segregation,*® mass incarceration,> chronic stress,®1:52 and discriminatory/lower-quality
health care.>3 On the basis of this evidence, we believe it is reasonable to conclude that

the persistent and geographically widespread gaps in life expectancy observed between the
Black and AIAN populations and the White population in this study reflect the impact of
systemic racism. Despite the abundance of evidence demonstrating a causal relationship
between racism and negative health impacts, however, this relationship is complicated, and
the precise role that racism and efforts to combat racism play in explaining differences in the
degree of disparities in life expectancy for different racial/ethnic groups, different locations,
and over time is less well understood. There is a pressing need to better understand the
nuances of these relationships, and to design and implement solutions that result in improved
and more equitable health outcomes. Operationalising and collecting measures of different
forms of structural racism will be critical for these efforts to succeed.>4:55

The results of this study also highlight stark geographical disparities in life expectancy
overall and within each racial/ethnic group. Previous research on county-level variation in
longevity has identified several potential driving factors, including county-level differences
in income, educational attainment, and other markers of socioeconomic status; exposure
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to environmental risks; prevalence of health risks such as smoking, obesity, hypertension,
and diabetes; differences in the built environment; the proportion of the population

that is foreign-born; access to/quality of health care; and health promotion efforts at

the local level.”"17:23.56-59 These factors likely influence county-level differences in life
expectancy between and within each racial/ethnic group. Additionally, internal migration®
and changes to self-identification of race/ethnicity over time81:62 could affect the patterns
of life expectancy observed in this study. Further research examining the differences in
life expectancy among counties, particularly by race/ethnicity, may shed light on these
potential pathways and mechanisms. Those counties in which reversals over time in the
direction of life expectancy gaps between the White population and other racial/ethnic
groups were observed present a unique opportunity to examine absolute levels of health in
these communities over time and factors that could explain these reversals.

This analysis covers the two decades preceding the COVID-19 pandemic, and the trends
described here provide context for the changes to mortality and disparities that have
occurred since the beginning of the pandemic. Provisional estimates for 2020 show
substantial declines in life expectancy overall and for the Black, Latino, and White
populations in the USA.83 These declines were larger for the Latino and Black populations
(3.0- and 2.9-year decline, respectively, from 2019 to 2020) compared to the White
population (1.2-year decline), resulting in an increase in life expectancy disadvantage for
the Black compared to the White population that effectively erases much of the decline in
this gap observed over the period of this study, and a decrease in life expectancy advantage
for the Latino population.83 National life expectancy estimates for 2020 are not yet available
for other racial/ethnic groups, but other studies have found higher rates of COVID-19
mortality® and of excess all-cause mortality®> among AIAN and NHOPI populations, in
addition to among Black and Latino populations, compared to the White population. While
life expectancy increased overall and the magnitude of disparity between the Black and
White populations declined in many communities from 2000 to 2019, the considerably less
impressive gains from 2010 to 2019 compared to the previous decade were already cause
for concern. The dramatic decrease in life expectancy and increase in disparity among racial/
ethnic groups in 2020 underscores that further progress in improving life expectancy and
reducing disparities is by no means assured.

Despite the urgent need to track racial and ethnic inequalities in longevity in the USA,
studying this topic is inherently difficult due to misclassification of racial and ethnic identity
on death certificates. We sought to mitigate the effect of this misclassification by adjusting
our estimates using previously published misclassification ratios;20 however, this adjustment
is necessarily somewhat crude and assumes the applicability of misclassification ratios
calculated at the national level to county-level mortality rates, the invariance of these

ratios over time, the sampling distribution of the misclassification ratio estimates, and

the independence of differences in misclassification by age and sex, census region, and co-
ethnic density. Violation of these assumptions may lead to errors in the resulting estimates.
This is unlikely to significantly affect estimates for the White and Black populations but
could lead to more substantial errors in estimates for the Latino, API, and AIAN population.
Developing locally tuned corrections for racial/ethnic group misclassification is an important
area for future research, but fully addressing this challenge requires eliminating these errors
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in the first place by ensuring that the race and ethnicity recorded on an individual’s death
certificate accurately reflect their self-identification in life.66.67

This analysis is subject to several additional limitations. First, the deaths, population, and
covariates data are subject to error. Second, we use a small area estimation model that

has been shown to perform well for county-race/ethnicities with populations as small as
1000 people, however our validation framework leverages data in county-race/ethnicities
with large populations as a “gold standard,” and consequently the White population is
over-represented, as are more urban counties generally, limiting the generalizability of

the validation results. Third, this small area model smooths over space, time, age group,
and racial/ethnic group, and the effect of this smoothing is most substantial for small
populations. While this smoothing is useful for increasing the amount of information
available for each location and group, and thus generally allows us to produce more reliable
estimates, there may be particular cases where this smoothing is inappropriate and leads

to errors. Fourth, the estimates presented in this study are associated with uncertainty,

as indicated by the 95% uncertainty intervals, which is typically greater for county-race/
ethnicities with smaller populations, racial/ethnic groups with smaller populations overall,
and in cases where the additional uncertainty introduced by the misclassification adjustment
is greater. Consequently, the estimates for the White population are typically the most
certain, while estimates for other racial/ethnic groups and particularly the AIAN population
are subject to a much higher degree of uncertainty and are more frequently masked.
Similarly, uncertainty tends to be higher, and masking more substantial, in rural as
compared to more urban counties. Ideally, reliable estimates would be presented for each
racial/ethnic group in all counties where some members of that group live, but this is

not currently possible given the high degree of uncertainty in many areas. Fifth, we are
unable to account for several sources of uncertainty, including uncertainty due to potential
measurement errors in the deaths, population, and covariates data, and uncertainty due to
model misspecification. Sixth, this study considers five racial/ethnic groups, despite the
considerable heterogeneity within each of these groups. Due to data availability constraints,
this includes a combined API group, which masks known differences in health between
Asian and NHOPI populations. Studies that report separately for the NHOPI population
generally show worse health outcomes for this group compared to the Asian population31:32
—for example, a study in Hawaii found that life expectancy in 2000 was substantially
lower among Samoan and Hawaiian individuals (72.8 and 74.3 years, respectively) than
among Filipino, Korean, Japanese, and Chinese individuals (80.9, 81.4, 82.8, and 86.1
years, respectively)3°—and the figure in appendix section 5.11 further underscores the
limitations of using a combined API group. Further research is needed to disaggregate

this group in order to better understand and ultimately address disparities affecting NHOPI
populations. Additionally, only “primary” race was considered, despite a growing population
of individuals in the USA who identify as more than one race: individuals reporting two or
more races were 10.2% of the total USA population in the 2020 census, a 276% increase
compared to the 2010 census, with part of this increase likely due to methodological changes
in the census.%® Finally, the period life expectancy estimates presented here are a cross-
sectional measure of population health, reflecting the mortality patterns in the population
residing in a county at a given point in time. These estimates should be interpreted
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cautiously in this light, particularly for counties with highly dynamic populations due to
in- or out-migration, the presence of large colleges and universities, or the presence of
correctional facilities.

Identifying and precisely describing disparities in life expectancy among racial/ethnic
groups and localities is a critical step towards promoting equity and improving longevity
for all people in the USA. In future work, we plan to consider how mortality from specific
causes varies among racial/ethnic groups and counties, and how this contributes to the
overall disparities that we describe here in all-cause mortality and life expectancy, in

hopes that this will provide further information useful for informing efforts to reduce these
disparities. We also note that life expectancy is solely a function of mortality, and therefore
disparities in health overall—including both mortality and morbidity—are very likely larger
than disparities in life expectancy. Consequently, another future direction for this work will
be to consider disparities in healthy life expectancy. Health inequalities of all kinds have
been especially apparent during the COVID-19 pandemic, which has had a disproportionate
impact on marginalized racial/ethnic groups®3-%° due to the underlying social, structural, and
environmental factors that have historically driven and continue to drive disparities across a
broad range of health outcomes and measures. Addressing inequities in social and structural
determinants of health to reduce and ultimately eliminate disparities and achieve health
equity is critical.
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Research in context
Evidence before this study

Persistent differences in longevity among racial and ethnic groups in the United States
have long been recognised. Black and American Indian/Alaska Native people have
shorter life expectancy compared to their White counterparts, while Asian and Latino
populations have longer life expectancy. Systemic racism has been identified as a root
cause of shorter life expectancies among the Black and American Indian/Alaska Native
populations compared to the White population in the USA.

Nationally, the difference in life expectancy between the Black and White populations
declined over the first two decades of the 21st century, while the difference in life
expectancy between the Latino and non-Latino White populations increased over the
same period. In both cases, this trend resulted from larger gains among the Black and
Latino populations compared to the White population. Trends in life expectancy for both
the Black and White populations, and consequently trends in disparities between these
two groups, varied substantially among states in the USA.

Added value of this study

We estimated life expectancy at birth by year, county, and racial/ethnic group (non-Latino
White [White], non-Latino Black [Black], non-Latino American Indian/Alaska Native
[AIAN], non-Latino Asian/Pacific Islander [API], and Latino) in the USA from 2000

to 2019. This is the first country-wide time-series analysis of life expectancy at the
county level to include estimates for the AIAN and API populations, and the first at

the county level to incorporate corrections for misreporting of racial/ethnic identity on
death certificates. Consequently, we can examine trends in life expectancy and trends in
disparities among racial/ethnic groups in unprecedented spatial detail and for a broader
set of racial/ethnic groups than has previously been studied. These data are also made
available to enable further investigation beyond the scope of this study.

Implications of all the available evidence

Between 2000 and 2019, life expectancy increased more for Black Americans than

any other racial/ethnic group. Over this same period, the API and Latino populations
experienced larger than average increases in life expectancy, while life expectancy
increased more moderately among the White population and remained the same among
the AIAN population. For all racial/ethnic groups, improvements in life expectancy
were more widespread across counties and generally larger from 2000-2010 compared
to 2010-2019. Varying trends in life expectancy among racial/ethnic groups over time
have led to changes in the magnitude, but generally not in the direction, of gaps in

life expectancy. Life expectancy was lower among the Black population than among the
White population in all years and in most counties; however, the magnitude of this gap
nationally declined over this period, reflecting narrowing gaps throughout the country in
a large majority of counties, as well as a small number of counties where life expectancy
among Black individuals now exceeds that among White individuals. Life expectancy
was also lower for the AIAN population compared to the White population in all years
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and most counties, but the magnitude of this gap increased nationally from 2000 to 2019,
reflecting increasing gaps in most counties. The API and Latino populations experienced
longer life expectancy compared to the White population throughout the study period and
in nearly all counties. For both groups, the magnitude of this advantage increased over
time at the national level, but decreased for the Latino population in a sizeable minority
of counties and decreased for the API population in a majority of counties.

These results highlight important differences among racial/ethnic groups, locations, and
time periods in trends in life expectancy and life expectancy disparities in the USA,
including both positive and negative trends. It is critical to combat systemic racism and

to eliminate racial/ethnic health disparities. Detailed, local estimates of life expectancy by
racial/ethnic group provide an opportunity to better understand the drivers of racial/ethnic
disparities such as structural racism and social determinants of health. Estimates provided
here can be used to tailor action to meet the needs of specific communities and to track
progress towards a more equitable future.
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Figure 1: National life expectancy by racial/ethnic group, 2000-2019
National life expectancy at birth by year and racial/ethnic group for 2000-2019. Solid lines

indicate the mean estimates, and shaded areas indicate 95% uncertainty intervals.
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Figure 2: County life expectancy by racial/ethnic group, 2019
County life expectancy at birth by racial/ethnic group in 2019. The colour scale is truncated

at 65 and 95 years, as indicated by the ranges in the legend. Estimates of life expectancy in
county-racial/ethnic group combinations with an average annual population less than 1000
people and/or estimates with an uncertainty interval width greater than ten years are masked
and depicted here in grey.
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Figure 3: Differences in county life expectancy among racial/ethnic groups compared to the
White population, 2019

Absolute difference in county life expectancy at birth by racial/ethnic group in 2019, relative
to life expectancy for the White population in the same county. The colour scale is truncated
at —15 and 15 years, as indicated by the ranges in the legend. Grey boundaries around a
county indicate an estimated difference in life expectancy that is statistically significant.
Estimates of life expectancy in county-racial/ethnic group combinations with an average
annual population less than 1000 people and/or estimates with an uncertainty interval width
greater than ten years are masked and depicted here in grey.
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Figure 4: Change in county life expectancy by racial/ethnic group, 2000-2019
Absolute change in county life expectancy at birth from 2000 to 2019 by racial/ethnic group.

The colour scale is truncated at an absolute difference of —6 and 6 years, as indicated by
the ranges in the legend. Grey boundaries around a county indicate an estimated change in
life expectancy that is statistically significant. Estimates of life expectancy in county-racial/
ethnic group combinations with an average annual population less than 1000 people and/or
estimates with an uncertainty interval width greater than ten years are masked and depicted
here in grey.
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Figure 5: Change in county life expectancy by racial/ethnic group compared to the White

population, 2000-2019

Absolute change in county life expectancy at birth from 2000 to 2019 for each racial/ethnic
group compared to this same change for the White population in the same county. Each
point corresponds to a county. The colour of each point indicates the difference in life
expectancy in this county in 2019 between the racial/ethnic group specified in the panel

title and the White population, and the size of the point indicates the population in this
county in 2019 for the racial/ethnic group specified. The axes are truncated at —10 and

10 years, as indicated by the axis labels, and the colour scale is truncated at — 15 and 15
years, as indicated by the ranges in the legend. Estimates of life expectancy in county-racial/
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ethnic group combinations with an average annual population less than 1000 people and/or
estimates with an uncertainty interval width greater than ten years are not displayed.
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Figure 6: Change in differences in county life expectancy among racial/ethnic groups compared
to the White population, 2000-2019

Absolute difference in county life expectancy at birth by racial/ethnic group in 2000 and
2019, relative to life expectancy for the White population in the same county. Each arrow
corresponds to a county, and the arrow starts at the difference in life expectancy between

the racial/ethnic group specified in the panel title and the White population in that county in
2000 and ends at the same quantity in 2019. The colour of each arrow indicates the change
in life expectancy over this period in a given county for the specified racial/ethnic group, and
the size of the arrow indicates the population of this racial/ethnic group in 2019. The colour
scale is truncated at an absolute difference of —6 and 6 years, as indicated by the ranges

in the legend. Estimates of life expectancy in county-racial/ethnic group combinations with
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an average annual population less than 1000 people and/or estimates with an uncertainty
interval width greater than ten years are not displayed.
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