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ARTICLE INFO ABSTRACT

Keywords: Despite a growing body of literature focused on racial/ethnic disparities in Covid-19 mortality, few previous
Covid-19 studies have examined the pandemic’s impact on 2020 cause-specific mortality by race and ethnicity. This paper
Mortality documents changes in mortality by underlying cause of death and race/ethnicity between 2019 and 2020. Using
EEEE/C e:::l;lty age-standardized death rates, we attribute changes for Black, Hispanic, and White populations to various un-
Inequality derlying causes of death and show how these racial and ethnic patterns vary by age and sex. We find that

although Covid-19 death rates in 2020 were highest in the Hispanic community, Black individuals faced the
largest increase in all-cause mortality between 2019 and 2020. Exceptionally large increases in mortality from
heart disease, diabetes, and external causes of death accounted for the adverse trend in all-cause mortality within
the Black population. Within Black and White populations, percentage increases in all-cause mortality were
similar for men and women, as well as for ages 25-64 and 65+. Among the Hispanic population, however,
percentage increases in mortality were greatest for working-aged men. These findings reveal that the overall
impact of the pandemic on racial/ethnic disparities in mortality was much larger than that captured by official
Covid-19 death counts alone.

1. Introduction

The onset of the Covid-19 pandemic in 2020 led to a sharp rise in
mortality in the United States, with Black and Hispanic communities
absorbing a disproportionate share of the impact (Alsan et al., 2021;
Andrasfay & Goldman, 2021; Woolf, Chapman, et al., 2021). Recent
research suggests that the 2020 life expectancy drop eliminated much of
the progress made in the past decade in narrowing the Black-White life
expectancy gap and nearly erased the Hispanic life expectancy advan-
tage (Andrasfay & Goldman, 2021; Woolf, Chapman, et al., 2021).

These emerging disparities highlight underlying systems of struc-
tural racism in the United States that have long shaped unequitable
treatment and access to health care among marginalized racial/ethnic
groups (Bailey et al., 2021; McClure et al., 2020). Previous research has
recognized racism as a fundamental cause of health disparities, which
works to constrain access to health-promoting resources and opportu-
nities, unequally distribute health-related risks and exposures, and drive
weathering processes that impose a greater health burden on racialized
groups (Garcia et al., 2021; Geronimus, 1992; Phelan & Link, 2015). The
racialized impact of the pandemic has increasingly drawn public and

scholarly attention to these structural inequities which place Black and
Hispanic populations at a higher risk of Covid-19 infection and mor-
tality. These factors include disproportionate representation in frontline
jobs with minimal workplace protections, denser living conditions, a
higher prevalence of comorbid conditions, and unequal access to
adequate health care (Lopez et al., 2021; Macias Gil et al., 2020; Woolf,
Chapman, et al., 2021).

Although the disparities in Covid-19 deaths are well-documented,
studies that only consider deaths directly attributable to Covid-19 may
obscure the overall magnitude of racial/ethnic disparities in the impact
of Covid-19 on mortality for several reasons. First, Covid-19 death
counts do not capture the indirect impact of the pandemic on mortality,
driven by increased economic and housing hardship, worsened mental
health, and reductions in healthcare access (Anderson et al., 2021;
Cantor et al., 2020; Stokes, Lundberg, Bor, Elo, et al., 2021). Second,
official Covid-19 death counts fail to capture Covid-19 deaths that were
misclassified to other causes of death. Such deaths inappropriately
ascribed to other causes may be especially prevalent among racia-
1/ethnic groups who have historically received less adequate medical
attention (Wrigley-Field et al., 2020).
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We build on previous work that has attempted to capture the total
mortality impact of the Covid-19 pandemic on racial/ethnic mortality
disparities by examining changes in several non-Covid-19 underlying
causes of death during the pandemic in 2020 (Arias et al., 2021; Cronin
& Evans, 2021; Shiels, Almeida, et al., 2021). Using age-standardized
death rates for Non-Hispanic White, Non-Hispanic Black, and Hispanic
individuals (hereafter referred to as White, Black, and Hispanic), we
examine patterns of mortality change between 2019 and 2020 by un-
derlying cause of death, age, and sex and identify the causes of death
with the greatest impact on changes in racial/ethnic mortality
differentials.

2. Methods
2.1. Data sources

All analyses were conducted using a combination of publicly avail-
able datasets from the National Center for Health Statistics (NCHS) and
the United States Census Bureau. Provisional monthly death counts for
January-December 2019 and 2020, were obtained for the US population
aged 25+ by available underlying causes of death, 10-year age groups
(25-34, 35-44, ... 75-85, 85+), sex, and single-race coded categories for
race/ethnicity (NCHS, 2021). Mid-year (July 1st) population estimates
by age, sex, and race/ethnicity were obtained from the Census Bureau’s
monthly national-level population estimates (US Census Bureau, 2020).

2.2. Causes of death

Covid-19 deaths were restricted to deaths in which Covid-19 was
assigned as the underlying cause, an approach employed in prior studies
(Ahmad & Anderson, 2021; Glei, 2021; Shiels, Haque, et al., 2021). By
doing so, we were able to examine a mutually exclusive and exhaustive
set of 13 underlying causes of death, including: Covid-19; Alzheimer’s
disease; cerebrovascular diseases; chronic lower respiratory disease
(CLRD); diabetes mellitus; heart diseases; external causes; influenza and
pneumonia; malignant neoplasms; nephritis, nephrotic syndrome, and
nephrosis; other respiratory diseases; septicemia; signs and symptoms
not elsewhere classified; and a residual all other cause-of-death cate-
gory. Our use of these 13 causes of death expands upon a previous study
of racial/ethnic differences that investigated only Covid-19 deaths and
those from all other causes combined (Cronin & Evans, 2021). Another
study included a list of seven causes of death that did not include the
major category of external causes, which was grouped into a residual
category (Shiels, Haque, et al., 2021).

The inclusion of Covid-19 deaths not assigned as an underlying cause
would have raised 2020 Covid-19 deaths for the population aged 25+ by
8.8%. We conducted supplementary tests to investigate how features of
cause-of-death assignment may affect the findings presented here. In
these analyses, we explore variation in the assignment of Covid-19 as an
underlying cause by age and race/ethnicity. We also identify differences
in cause-of-death patterns between early and later stages of the
pandemic to investigate whether coding practices may have changed
over the course of the 2020 pandemic year [Appendix B].

2.3. Procedures

Crude death rates were age-standardized using the mid-year 2020
national age distribution for population aged 25+ as well as for ages
25-64 and 65+. All-cause and cause-specific age-standardized death
rates (ASDR) were derived by sex and by race/ethnicity for White, Black,
and Hispanic populations. We start at age 25 because the number of
Covid-19 deaths in 2020 below age 25 was likely small given that all-
cause deaths below age 25 in 2020 were 2% below the average for
2015-19 (Rossen, 2020). We use age-standardized rates to avoid
spurious changes in numbers of deaths or crude death rates resulting
from population growth and/or aging (Shiels, Almeida, et al., 2021). We
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examine changes in both absolute and relative (percent change) differ-
ences in mortality by cause of death, though we primarily feature the
absolute change in this paper as the most direct measure of the change in
the frequency of death per person.

We assume that the difference in age-standardized all-cause mor-
tality rates between 2019 and 2020 reflects the effect of the Covid-19
pandemic on mortality, aligning with previous descriptive work on
excess mortality in 2020 (Ahmad & Anderson, 2021). Alternative ap-
proaches have compared 2020 mortality to mortality projected in 2020
on the basis of mortality rates in years prior to 2020 (Weinberger et al.,
2020; Woolf, Chapman, et al., 2021). The absence of single-race death
counts before 2018, and the absence of bridged-race data in 2020,
prevents us from using the time-series approach (NCHS, 2020a).
Single-race coding reflects categories in which non-Hispanic White and
non-Hispanic Black correspond to those who selected White and Black
only, excluding multiple race selections, whereas a bridged-race schema
allots and reclassifies those multiple-race selections into single-race
categories. However, to investigate the sensitivity of the primary re-
sults to this methodological choice, we used bridged-race deaths to
investigate how results would change if, instead of using 2019 rates for
comparison to 2020 rates, we had used predicted 2020 rates based on a
time series fitted to 2015-2019 observations [Appendix B3]. These an-
alyses were conducted for all-cause mortality and for those underlying
causes of death that were the key contributors for the increase in all
cause-mortality (external causes, heart disease, and diabetes).

3. Results

For the entire United States, the number of deaths at ages 25+ rose
by 19.0% between 2019 and 2020 and the age-standardized death rate
at ages 25+ rose by 17.0% [Table 1]. The age-standardized percentage
varied sharply among racial/ethnic groups, increasing by only 13.0%
among the White population compared to 27.2% and 39.3% among the
Black and Hispanic population, respectively.

Table 2 shows the ordering of the mortality change by racial/ethnic
group depends on whether we focus on the absolute or the percentage
change in the age-standardized death rate. While Hispanic individuals
suffered the greatest percentage increase in age-standardized mortality,
the Black population had the largest absolute increase (413,/100,000)
compared to the Hispanic (361/100,000) and White population (169/
100,000).

Fig. 1 illustrates the contribution of Covid-19 and causes other than
Covid-19 to changes in all-cause mortality between 2019 and 2020.
Although the Black population had the largest increase, the reason was
not that Black individuals had the highest Covid-19 death rates. Instead,
the Hispanic population aged 25+ saw the highest Covid-19 death rate
in 2020 (286,/100,000), compared to 259,/100,000 for the Black popu-
lation and 122/100,000 for the White population.

The figure also reveals that mortality from underlying causes of
death other than Covid-19 rose for all three groups. The Black popula-
tion aged 25+ saw the largest increase in mortality from causes other
than Covid-19, with an increase of 154/100,000, followed by the His-
panic population (75/100,000) and the White population (47,/100,000)
[Table 2]. Of the total increase in mortality between 2019 and 2020,
Covid-19 deaths accounted for 62.7% of the increase among Black,
72.1% among White, and 79.2% among Hispanic individuals [Table 3].

Other non-Covid-19 causes of death contributing to the mortality
increase between 2019 and 2020 are shown in Table 3 and in Fig. 2.
Apart from Covid-19 and the residual category, the three largest in-
creases in mortality for Black and Hispanic individuals were from heart
disease, diabetes, and external causes of death. These were three of the
four largest increases among White populations as well, along with
Alzheimer’s disease. However, the magnitude of the increases was
markedly different; Black individuals experienced the greatest increase
from all three causes, ranging from 11% to over 26%. In fact, for all
causes of death except malignant neoplasms, where mortality fell, Black
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Table 1
All-cause deaths, population, and age-standardized death rates (ages 25+) by race/ethnicity and sex.
Total Population Non-Hispanic White Non-Hispanic Black Hispanic
Change Change Change Change
2019 2020 #) (%) 2019 2020 #) (%) 2019 2020 #) (%) 2019 2020 #) (%)
Deaths (thousands)
Male 1435 1731 296 20.7 1098 1262 164 14.9 171 226 55.0 321 109 167 57.9 52.9
Female 1360 1594 234 17.2 1058 1196 138 13.0 160 206 46.1 28.8 90 126 35.8 39.6
Total 2795 3325 530 19.0 2157 2458 302 14.0 331 432 101.1 30.5 200 293 93.7 46.9
Population (thousands)
Male 108,907 109,726 819 0.8 70,293 70,348 55 0.1 12,453 12,613 160 1.3 17,492 17,891 399 2.3
Female 116,100 116,909 810 0.7 74,356 74,384 28 0.0 14,437 14,600 164 1.1 17,462 17,868 406 2.3
Total 225,006 226,635 1629 0.7 144,649 144,732 83 0.1 26,889 27,213 324 1.2 34,954 35,758 804 2.3
ASDR (per 100,000)
Male 1479 1747 267 18.1 1521 1727 206 13.5 1877 2411 534 28.4 1106 1592 487 44.0
Female 1064 1230 166 15.6 1109 1245 136 12.3 1258 1581 323 25.7 762 1016 254 33.4
Total 1254 1467 213 17.0 1300 1469 169 13.0 1521 1935 413 27.2 918 1279 361 39.3

Note: ASDR refers to age-standardized death rate (per 100,000).

populations suffered from larger mortality increases than White or
Hispanic populations.

The same four cause-of-death categories dominate racial/ethnic
mortality disparities [Table A1]. Fifty-six percent of the increase in age-
standardized Black mortality relative to White mortality was attribut-
able to Covid-19, while 14.1% was attributable to heart disease, 7.7% to
external causes, and 4.8% to diabetes. The change in the Hispanic and
White mortality gap was overwhelmingly attributable to Covid-19,
which accounted for 85.5% of the relative rise in Hispanic mortality.
Greater increases for Black mortality relative to Hispanic mortality from
heart disease, external causes, and diabetes more than offset the greater
increase from Covid-19 in the Hispanic population.

Relative increases in mortality by age reveal differential age-patterns
by race/ethnicity [Table A2]. Within the White population, percentage
change in mortality was the same across age groups, increasing 13%
among both working aged (25-64) and older aged (65+) White pop-
ulations. Though over double the White increase, Black working age and
older age populations also experienced the same percentage increase in
all-cause mortality in both age groups, 27%. Hispanic age-specific
mortality, however, told a different story, with the percent increase in
mortality at working ages, 47%, substantially higher than the percent
increase at ages 65+, 37%.

Since the age-pattern of mortality from Covid-19, like that of all
causes of death combined, is skewed towards older individuals, cause-
specific mortality changes for ages 25+ closely reflect those that
occurred at ages 65+. The story when focused on working ages (25-64)
is quite different. Covid-19 accounted for most of the all-cause mortality
increase for the Hispanic working-age population (72.9%), whereas it
was responsible for only 36.5% of the increase among White and 46.9%
among Black working-age individuals. For all three racial/ethnic
groups, the cause of death contributing the most to increases in mor-
tality between 2019 and 2020 at ages 25-64, apart from Covid-19, was
external causes of death. The rise in external-cause mortality for the
Black working-age population was 2.7-3.0 times the increase for the
other two groups. Increases in mortality from heart disease and diabetes
were the third and fourth largest contributors to all-cause mortality
increases at age 25-64 for all three groups.

The pattern of relative change in mortality between 2019 and 2020
was similar for men and women [Tables A3 and A4] with the largest
increases documented for Hispanic men (44.0% increase) and women
(33.4% increase). This difference was particularly exaggerated at
working-ages with working-age Hispanic men facing by far the sharpest
percentage increase in mortality, 51.9%, of any age-sex-race/ethnicity
group.

Although there were few sex differences in the contribution of Covid-
19 to mortality change, one specific cause of death showed a sharp
differentiation between the sexes. For all three groups, mortality from

external causes increased much more in 2020 for men than for women.
This distinction was especially pronounced in the working ages, where
the rise in mortality was 19.4/100,00 for males vs. 3.5 for females
among Hispanic, 19.2 vs. 7.2 among White, and 57.1 vs. 15.0 among
Black populations.

Our discussion has largely focused on absolute changes in mortality
among the different racial/ethnic groups. Fig. 3 illustrates the contrast
between absolute and relative changes. The Figure presents scatter di-
agrams of both absolute (Panel A) and percentage changes (Panel B) in
mortality at ages 25+ for different causes of death for White individuals
on the x-axis and either Black or Hispanic individuals on the y-axis.
Points above the 45-degree line indicate causes of death for which Black
or Hispanic populations had a higher absolute or percentage increase (or
smaller decline) than the White population. Nearly all points are above
the 45-degree lines. In absolute terms, Panel A shows that Black pop-
ulations faced clear and strikingly larger increases in heart disease,
external cause, and diabetes mortality compared to the White popula-
tion. In percentage or relative terms, the story is more varied. For both
Black and Hispanic communities, the highest percentage increase rela-
tive to White communities pertains to influenza and pneumonia, a
category with symptoms similar to those of Covid-19. Percentage in-
creases in mortality from a variety of other causes, including diabetes,
heart disease, Alzheimer’s, chronic lower respiratory diseases, external
causes, other respiratory diseases, and signs and symptoms not else-
where classified, are also higher for both Hispanic and Black populations
compared to the White population [Table 2]. Although a clear White
mortality advantage persists across both panels, this figure demonstrates
how the cause-specific interpretation of that advantage may vary when
considering absolute versus relative disparities.

4. Discussion

Although all-cause mortality rose sharply in the United States be-
tween 2019 and 2020, the extent and nature of that increase varied
greatly for White, Black, and Hispanic individuals. The largest all-cause
mortality increase was recorded for the Black population, but the reason
was not the number of deaths assigned to Covid-19 as an underlying
cause of death. Instead, Black individuals had by far the largest increase
in death rates from other causes of death, nearly double that among
Hispanic individuals and more than triple that among White individuals.
Meanwhile, Hispanic populations experienced the largest absolute in-
crease in Covid-19 mortality, with particularly remarkable increases
over pre-pandemic levels among Hispanic working-age men.

4.1. High Covid-19 mortality among Hispanic communities

The Hispanic Covid-19 death rate in 2020 was around 1.1 times



A.N. Luck et al.

Table 2

Change in age-standardized death rates (ages 25+) by cause of death and race/ethnicity, both sexes.

Hispanic

Non-Hispanic White Non-Hispanic Black

Total Population

Change

Change ASDR Change ASDR Change ASDR
(#) # (#)

@)

ASDR

(%)

2020

2019

(%)

2020

2019

(%)

2020

2019

(%)

2020

2019

213.4 17.0 1299.8 1468.9 169.1 13.0 1521.4 1934.8 413.3 27.2 918.2 1278.9 360.7 39.3

1467.2

1253.7

All Cause

285.8
74.9

285.8

259.2

259.2

1219
47.2

121.9

154.8
58.7

154.8

Covid-19

8.2

10.1 918.2 993.1

1521.4 1675.6 154.2

3.6

1299.8 1347.0

4.7

1312.4

1253.7

Non-Covid-19

13.9
6.5

4.8 8.7 57.6 62.1 4.6 7.9 50.5 57.6 7.1 14.1 46.5 53.0 6.5
5.2 2.8 4.3 8.5 3.9

59.2

54.5

Alzheimer disease

104.7 8.2 59.7 63.6
2.5

55.8

96.5
53.4

67.8

64.9

70.6 3.5

67.2

Cerebrovascular diseases

CLRD

-1.2
20.2

—0.4
9.5
2

29.5 29.1

4.7

—5.2
10.8
2.7

—4.2
3.7
8.2

76.7

80.9

—4.7
14.6
4.2

-3.3

5.7
1

67.2

70.5

15.4 22.0 47.3 56.8
42

85.3

69.9

38.4

34.7

45.0

39.2

Diabetes mellitus

11.3 204.4 225.6 1.2 10.4
65.3

.6
.0

420.3
140.3
30.8

377.7

312.0
119.1
229

303.8

2.5

307.5

295.0

Diseases of heart
External Causes

9.4 14.3

4.1

74.7

26.1

29

111.3
24.7

9.4

2.0

10.2
0.5

108.9
22.4

11.8 11.9
6.3

1.4

110.8
23.5

99.0

23.1

17.8 22.0

24.9

6.1

22.1

Influenza and pneumonia

Malignant neoplasms

Nephritis

—4.1 -2.1

189.2
21.5

193.3
21.6

—2.2
4.6

-7.0
21

312.5
48.1

319.6
46.0

-0.9
-1.3
-1.1

276.5 —2.4
2.4

279.0
20.8

-1.3

0.2
0.7
3.1

—-3.4

0.0
0.1

265.0

23.2

268.4

-0.9

3.1

—0.2
0.5
0.8

-0.3

20.5

23.1

18.5 21.7 3.2 17.4 16.7 17.2
5.1

—0.2
0.4

0.1
2

20.4

19.6 19.7 20.6

Other respiratory diseases

Septicemia

6.4

13.1

7.8

12.3
6.9

1.5
2.6

30.4

28.9

17.2

16.8

17.6 0.5

17.1
1

14.1

1.0

16.6

15.4 18.0

1.0
8.6

0.6 4.4 13.9 14.0
24 9.2

13.6

3.0

Signs not elsewhere classified

All Other Causes

40.8 13.2 196.9 219.5 22.6 11.5

350.0

309.1

3.7

299.3

275.6

289.4 4

265.0

Note: ASDR refers to age-standardized death rate (per 100,000). CLRD refers to chronic lower respiratory diseases.
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higher than the Black death rate and 2.3 times higher than the White
death rate. These findings are consistent with other evidence that has
emerged surrounding the particularly adverse impact of the pandemic
on Hispanic mortality (Riley et al., 2021; Rodriguez-Diaz et al., 2020;
Simon et al., 2021).

The high mortality of Hispanic individuals from Covid-19 appears to
be primarily attributable to a high incidence of infection and secondarily
to a high case-fatality rate. A study of Covid-19 incidence among 50
million health system enrollees revealed a per capita infection rate of
143/1000,00 for Hispanic individuals, relative to 107 and 46 for Black
and White individuals, respectively (Rubin-Miller et al., 2020). The
relative rate ratios of infection are even higher than the respective ratios
of Covid-19 mortality [Table 2], suggesting that infection rates are
driving mortality differentials (Zelner et al., 2020).

In particular, we show that all-cause and Covid-19 mortality was
particularly inflated among the Hispanic working-aged populations,
strikingly so for Hispanic working-age men, underscoring the saliency of
unequal structural contexts (e.g. occupational, residential, socioeco-
nomic) that have shaped a distinct Covid-19 mortality disadvantage for
the Hispanic community. A large body of research has shown how
structural and systemic racism during the pandemic has routinely
disadvantaged communities of color by placing these communities at
heightened risk of Covid-19 incidence (Bailey et al., 2021; Garcia et al.,
2021; McClure et al., 2020). Hispanic individuals are disproportionately
represented in essential occupations with high-exposure to Covid-19 and
limited workplace protections (Rodriguez-Diaz et al., 2020; Simon et al.,
2021). Additionally, Hispanic populations are more likely to live in
denser, multigenerational households, magnifying the effect of occu-
pational exposure (Macias Gil et al., 2020; Riley et al., 2021). These
factors may be particularly influential within the immigrant community,
where an even more pronounced mortality disadvantage during the
pandemic has been found (Riley et al., 2021).

Reduced access to adequate health care also likely contributes to-
wards higher Covid-19 case-fatality rates among Hispanic individuals.
Hispanic communities have the lowest rate of health insurance coverage
of any racial/ethnic group in the United States, with nearly 20% unin-
sured, compared to just 5% of the White population (Macias Gil et al.,
2020). Language barriers, distrust and fear of healthcare institutions
driven by broader anti-immigrant rhetoric and policy, and underlying
financial hardship faced by Hispanic individuals, particularly those in
the immigrant community, have all been linked to worse healthcare
access and quality, potentially amplifying the impact of Covid-19 on
mortality outcomes (Macias Gil et al., 2020). These health care barriers,
coupled with a higher prevalence of comorbid conditions, such as dia-
betes and heart disease, may worsen Covid-19 outcomes once infection
occurs (Simon et al., 2021).

The alarming impact of the Covid-19 pandemic on Hispanic working-
age mortality calls attention to the need for policy interventions tar-
geting the domains of employment, housing, and healthcare. These
could include expanding worker protections and improving workplace
safety regulations, especially in high-risk occupations like meat pro-
cessing; providing more comprehensive financial relief to low-income
families; broadening the availability of no cost testing; and ensuring
universal access to health care regardless of immigration status.

4.2. High mortality from non-Covid-19 causes of death among Black
individuals

Despite having levels of Covid-19 incidence and mortality below
those of Hispanic individuals, Black individuals saw the largest absolute
increase in all-cause mortality, a pattern consistent with previous work
(Price-Haywood et al., 2020; Rossen, 2021; Stokes, Lundberg, Bor, Elo,
et al., 2021). In addition to Covid-19, this increase is substantially
attributable to causes other than Covid-19, highlighting the ways that
the Covid-19 pandemic may have indirectly shaped mortality among
Black communities.
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Fig. 1. Age-standardized death rates (ASDR) by race/ethnicity, 2019-2020

Note: ASDR refers to age-standardized death rate (per 100,000). Figure shows All-Cause ASDR by race/ethnicity (both sexes) in 2019 and 2020, decomposing the
2020 increase attributable to Covid-19 and non-Covid-19. Y-axis scales change between age group panels.

Increases in heart disease and diabetes mortality for Black in-
dividuals were more than four times and 1.6-2.0 times higher than for
White and Hispanic individuals, respectively. One explanation offered
for the large increases in non-Covid-19 mortality is that the pandemic
disrupted access to personal support networks and health care in ways
that hindered disease management for people with these chronic dis-
eases (Ahmad & Anderson, 2021; Glei, 2021). Fear of infection, loss of
health insurance, reductions in visits to physicians and in elective pro-
cedures have been noted as indirect effects of the pandemic (Cantor

et al., 2020). These factors are more salient among Black individuals for
whom the pre-pandemic prevalence of serious heart disease, hyperten-
sion and diabetes exceeded that among White individuals (Kim et al.
2021). Research has increasingly pointed to the role of structural racism
in producing a higher prevalence of chronic conditions among com-
munities of color (Bleich & Ard, 2021; Golden, 2021), highlighting
another way in which the Covid-19 crisis has exposed the human costs of
continued racial injustice.

The possible role of forgone care for these conditions during the
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Table 3
Decomposition of All-Cause and Non-Covid-19 Mortality Change by Cause

Total Population Non-Hispanic White Non-Hispanic Black Hispanic

All-Cause Non-Covid-19 All-Cause Non-Covid-19 All-Cause Non-Covid-19 All-Cause Non-Covid-19

(%) (%) (%) (%) (%) (%) (%) (%)
All Cause 100.0 - 100.0 - 100.0 - 100.0 -
Covid-19 72.5 - 72.1 - 62.7 - 79.2 -
Non-Covid-19 27.5 100.0 27.9 100.0 37.3 100.0 20.8 100.0
Alzheimer disease 2.2 8.1 2.7 9.7 1.7 4.6 1.8 8.6
Cerebrovascular diseases 1.6 6.0 1.7 6.0 2.0 5.3 1.1 5.2
CLRD -1.5 —5.6 -2.5 -8.9 0.6 1.6 -0.1 -0.5
Diabetes mellitus 2.7 9.8 2.2 7.9 3.7 10.0 2.6 12.7
Diseases of heart 5.9 21.3 4.8 17.4 10.3 27.6 5.9 28.3
External Causes 5.5 20.2 6.0 21.7 7.0 18.8 2.6 12.5
Influenza and pneumonia 0.7 2.4 0.3 1.0 1.5 4.0 1.1 5.5
Malignant neoplasms -1.6 -5.8 -1.4 -5.1 -1.7 —4.5 -1.1 -5.4
Nephritis 0.0 0.1 -0.2 -0.6 0.5 1.4 -0.1 -0.2
Other respiratory diseases 0.1 0.2 —0.1 -0.5 0.8 2.1 0.1 0.7
Septicemia 0.3 0.9 0.2 0.8 0.4 1.0 0.2 1.1
Signs not elsewhere 0.3 1.0 8.1 0.3 0.6 1.7 0.3 1.3

classified

All Other Causes 11.4 41.5 14.0 50.3 9.9 26.5 6.3 30.2

Note: Table presents the percent of the change in All-Cause and Non-Covid-19 age-standardized death rate (ASDR) between 2019 and 2020 attributable to various

causes of death.

pandemic (Anderson et al., 2021) underscores the important of rein-
forcing continuity of care for chronic conditions during public health
emergencies, especially among those with limited or no health insur-
ance. Such care includes ensuring universal health care coverage, access
to high quality primary care, including diabetes screening and support
services, and providing affordable medications, including life-saving
therapies like oral glycemic agents and insulin.

Mortality from external causes of death also rose sharply among
Black individuals. This increase was nearly three times greater for the
Black population than for the White or Hispanic population, a distinc-
tion most pronounced among working-age males. Unfortunately, the
data do not currently permit us to distinguish among external causes.
Previous research has shown that the principal increase in mortality
within this category between 2019 and 2020 pertains to drug-related
mortality (Ahmad & Anderson, 2021; Glei, 2021), as well as increases
in homicides (Faust et al., 2021), and there are indications that this rise
may be more pronounced among Black and Hispanic communities
(Friedman et al.,, 2021). Growth in external-cause mortality draws
attention to the ways in which social isolation, economic instability, and
treatment disruption may have exacerbated “deaths of despair” among
working-age Americans (Elo et al., 2019; Shiels et al., 2020). Health
systems may be implicated through pandemic-related interruptions in
emergency response and shortages of drug overdose response medica-
tion such as Naloxone. This possibility warrants particular concern for
the Black and Hispanic communities who have absorbed a dispropor-
tionate share of these forms of disadvantage during the pandemic.

4.3. Possible errors in diagnosis and coding of underlying cause of death

Another explanation of changing death rates in 2020 relates to the
process by which underlying cause of death is assigned on death cer-
tificates. Some jurisdictions across the U.S., especially early in the
pandemic, required a positive test result for a death to be assigned to
Covid-19 and thus an absence of testing may have led to a death being
assigned to a comorbid chronic condition such as diabetes or heart
disease (Stokes, Lundberg, Bor, Elo, et al., 2021). Accurate cause of
death assignment is also complicated by the large number of home
deaths, especially among racial/ethnic minority populations (Pathak
et al., 2021). Deaths occurring at home are more likely to be certified by
alocal coroner, who may lack medical training and has limited resources
for performing post-mortem testing or autopsies (Stokes, Lundberg, Bor,
& Bibbins-Domingo, 2021).

In Appendix B, we assess the extent to which differences in diagnostic
or coding practices may be reflected in our results. We find that, among
Hispanics, 94.5% of deaths in which Covid-19 appears anywhere on the
death certificate are assigned to Covid-19 as an underlying cause of
death, in contrast to 91.9% among Black and 89.9% among White in-
dividuals [Table B1]. Thus, a small portion of the higher death rates
from Covid-19 among Hispanics may reflect differences in diagnostic or
coding practices, including a greater tendency to assign Covid-19 as an
underlying cause, or a weaker tendency to assign it as a contributing
cause, among Hispanic deaths.

Table B2 presents evidence on the timing of mortality associated
with the pandemic during 2020. One might anticipate that, during its
early stages, limitations of testing and unfamiliarity with the disease
might have resulted in many deaths that should have been attributable
to Covid-19 being assigned to other causes. In this case, the ratio of non-
Covid-19 mortality increases to Covid-19 increases should be inflated,
particularly for the Black population who saw the largest increases in
non-Covid-19 mortality. Table B2 shows that the ratio of non-Covid-19
mortality increases (excluding those from external causes) to Covid-19
increases among the Black population was very similar in the first half
of 2020 (0.490) to that in the second half (0.476). In the Hispanic
population, the comparable ratios were 0.247 and 0.221 and in the
White population, 0.240 and 0.329. These comparisons provide scant
evidence that faulty cause-of-death assignments in the early stages of the
pandemic played a major role in inflating the number of deaths from
causes other than Covid-19. The same conclusion applies to the working
age population (25-64) in Table B2.

Increases in mortality from influenza/pneumonia and other respi-
ratory diseases fell in the later stage of 2020 relative to the earlier stage
for all three groups. While this change could represent over-coding of
these entities early in the pandemic, as suggested by Weinberger et al.
(2020), itis also likely that mortality from these causes declined as social
distancing and masking behaviors improved. The much higher values of
mortality from these causes for the Black and Hispanic populations
(Fig. 3) is consistent with a greater tendency for Covid-19 deaths to be
assigned to them than among the White population, although other
explanations are also possible.

These findings suggest an urgent need to improve mortality sur-
veillance systems in the United States to ensure the accuracy and
timeliness of data for tracking the effects of the current pandemics and
future public health emergencies on racial/ethnic health disparities.
Future research should fully investigate the nature and extent of
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Fig. 2. Change in Cause-Specific Age-Standardized Death Rates other than Covid-19 by Race/Ethnicity, 2019-2020
Note: ASDR refers to age-standardized death rate (per 100,000). Figure shows absolute ASDR change by race/ethnicity (both sexes) for all non-Covid-19 causes of
death in 2020, relative to 2019. Y-axis scales change between age group panels. All other causes refers to the constructed residual category. CLRD = Chronic Lower

Respiratory Disease.

misclassification, particularly racial/ethnic variation in misclassifica-
tion, which would have urgent implications for pandemic response
policies and interventions.

4.4. Limitations

Our analysis had several limitations. First, deaths included in this
analysis were available from the NCHS through August 3, 2021 and it is
possible that delays in registration will result in additional deaths being

reported for 2020. Such delays are especially likely for external causes of
death for which certification often involves multiple authorities.

Second, the present paper was limited to Black, Hispanic, and White
adults, as data quality was greatest in these groups and the populations
were sufficiently large to generate stable mortality rates by age, sex, and
cause of death. Future research should incorporate analyses of American
Indian and Alaskan Natives and other racial/ethnic groups that experi-
enced significant adverse mortality trends during the Covid-19
pandemic (Rossen, 2021).
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Fig. 3. Racial/ethnic comparisons of non-Covid-19 age-standardized death rate change (both sexes, ages 25+), 2019-2020.

Note: ASDR refers to age-standardized death rate (per 100,000). Figure shows racial/ethnic comparisons of ASDR change (both sexes) for all non-Covid-19 causes of
death in 2020, relative to 2019, with Panel A presenting ABSOLUTE change and Panel B presenting PERCENT change. Shaded area indicates where increase was
greater for Black (Panel A) and Hispanic (Panel B) individuals relative to White individuals. CLRD = Chronic Lower Respiratory Disease, Influenza = Influenza and
pneumonia, Other resp = Other respiratory diseases. The constructed residual category is not included.

A third limitation involves uncertainty about how deaths attribut-
able to the Covid-19 pandemic should be estimated. Alternative
methods of estimating what mortality would have been in 2020 in the
absence of the Covid-19 pandemic will produce different estimates of
the pandemic’s impact. The present analysis employed direct compari-
sons of mortality between 2019 and 2020 in order to maintain consis-
tency in single-race coding across years (Ahmad & Anderson, 2021). In
Appendix Table B3 we compare 2019 death rates at ages 25+ and 65+
from all-causes, heart disease and diabetes to predicted 2020 mortality
levels using a linear modeling approach based on bridged-race deaths
between 2015 and 2019. The two sets of predictions of 2020 death rates
are very consistent. In contrast, estimates of changes in mortality from
external causes are sensitive to whether prior mortality trends are
incorporated into estimates of expected deaths in 2020. This sensitivity
is likely the result from the rising drug overdose mortality already
evident between 2015 and 2019, a trend that may have continued into
2020 (Glei, 2021).

Finally, as noted earlier, our study is based on data in which Covid-

19 is listed as the underlying cause of death and detailed cause of death
information available in the publicly released NCHS data is limited to 13
select causes of death (NCHS, 2020b). Thus, our residual cause-of-death
category comprised a small but not an insignificant portion of the in-
crease in all-cause mortality at ages 25+ (6.3% for Hispanic, 9.7% for
Black, and 13.9% for White populations). Future research should further
explore how varying time-series approaches and more detailed cause-of
death information may affect the estimates presented here.

Despite these limitations, this research provides a rich and compre-
hensive view of the United States mortality landscape throughout the
2020 Covid-19 pandemic, expanding the current conversation sur-
rounding the pandemic’s mortality impact to the intersection of race/
ethnicity, age, sex, and cause of death.

5. Conclusion

Our findings suggest that the overall effect of the Covid-19 pandemic
on racial/ethnic disparities was much larger than that captured by
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official Covid-19 death tallies alone. This study captures additional ev-
idence of a distressing Covid-19 mortality disadvantage absorbed by the
Hispanic population, with Hispanic working-age men experiencing the
largest percentage increases in all-cause mortality. Black individuals, on
the other hand, in addition to the sizable contribution of Covid-19 to a
mortality increase in 2020, had exceptionally large increases in non-
Covid-19 causes of death during the pandemic, including from heart
disease, diabetes, and external causes, reinforcing the importance of
assessing these deaths to fully account the pandemic’s disparate impacts
on population health.
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