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BACKGROUND: Inequities in COVID-19 outcomes in the
USA have been clearly documented for sex and race: men
are dying at higher rates than women, and Black individ-
uals are dying at higher rates than white individuals.
Unexplored, however, is how sex and race interact in
COVID-19 outcomes.
OBJECTIVE: Use available data to characterize COVID-
19mortality rates within and between race and sex strata
in two US states, with the aim of understanding how
apparent sex disparities in COVID-19 deaths vary across
race.
DESIGN AND PARTICIPANTS: This observational study
uses COVID-19 mortality data through September 21,
2020, from Georgia (GA) and Michigan (MI).
MAIN MEASURES: We calculate age-specific rates for
each sex-race-age stratum, and age-standardized rates
for each race-sex stratum.We investigate the sex disparity
within race groups and the race disparity within sex
groups using age-standardized rate ratios, and rate
differences.
KEY RESULTS: Within race groups, men have a higher
COVID-19 mortality rate than women. Black men have
the highest rate of all race-sex groups (in MI: 254.6,
deaths per 100,000, 95% CI: 241.1–268.2, in GA:128.5,
95%CI: 121.0-135.9). InMI, the COVID-19mortality rate
for Black women (147.1, 95% CI: 138.7–155.4) is higher
than the rate for white men (39.1, 95% CI: 37.3–40.9),
white women (29.7, 95% CI: 28.3–31.0), and Asian/
Pacific Islander men and women. COVID-19 mortality
rates in GA followed the same pattern. In MI, the male:fe-
male mortality rate ratio among Black individuals is 1.7
(1.5–2.0) while the rate ratio among White individuals is
only 1.3 (1.2–1.5).
CONCLUSION:While overall, men have higher COVID-19
mortality rates than women, our findings show that this
sex disparity does not hold across racial groups. This
demonstrates the limitations of unidimensional reporting
and analyses and highlights the ways that race and gen-
der intersect to shape COVID-19 outcomes.
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INTRODUCTION

An apparent sex difference in COVID-19 outcomes has
emerged; in many places men are more likely to die than
women, though this magnitude varies substantially across
locales.1 Racial disparities in COVID-19 outcomes have also
emerged in the USA.2, 3 Yet, the relationships between sex,
race, and COVID-19 outcomes in the USA have been unex-
plored. Lack of analysis of these relationships is a critical
research gap for reasons both applied and theoretical. Ecoso-
cial theory4, as well as Black feminist theory and the related
framework of intersectionality,5 has long established that
intersecting systems of power and oppression structure risk
in diverse ways across and within categorical groups.6 Unidi-
mensional analysis creates a universal “man” who is more at
risk of death from COVID-19 than the corresponding “wom-
an.” In reality, health risks are structured in complex ways that
reflect systemic and broader societal inequities. In this study,
we use data from Georgia (GA) and Michigan (MI)—the only
two states reporting age-, race- and sex-disaggregated
COVID-19 mortality data—to analyze interactions between
race and sex, with the aim of understanding how apparent sex-
disparities in COVID-19 deaths vary across race.

MATERIALS AND METHODS

We used publicly available datasets of COVID-19 deaths
(accessed on September 21, 2020) from the Georgia Depart-
ment of Public Health7 and the Michigan Department of
Health and Human Services.8 State-level data were used be-
cause COVID-19 mortality data are not available disaggre-
gated by age, race, and sex at the federal level in the USA. The

Prior Presentations No prior presentations givenReceived October 1,
2020
Accepted March 4, 2021

http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-021-06699-4&domain=pdf


2018 bridged-race population estimates (2018 vintage) were
obtained from the Centers for Disease Control and Prevention
and used as population denominators in all rate calculations.9

Rates are reported per 100,000 people.
To account for differences in age distributions across race

and sex groups, we calculated both age-specific and age-
standardized COVID-19 mortality rates. Age-specific mortal-
ity rates by race and sex were calculated by dividing the
number of deaths in each age-race-sex stratum by the total
population of that stratum residing in each state.10 Confidence
intervals were calculated using standard methods.11 Directly
age-standardized rates produced using cited methods, includ-
ing using the 2000 US population as the standard, are partic-
ularly useful as they can be compared to reported national and
state age-standardized rates.12

To understand how the sex disparity differs across race
groups, the age-standardized mortality rate ratio and rate dif-
ferences were calculated non-parametrically and compared for
MI and for GA. These age-standardized mortality rate ratios
and rate differences were calculated between sex categories
within race groups and between race groups within sex cate-
gories. Additionally, age-standardized mortality rate ratios
were calculated using a common reference group for different
sex-race comparisons13. Standard errors and confidence inter-
vals for rate ratios and rate differences were calculated using
standard methods for mortality data.14

Categorization of the race, sex, and age variables was
limited by how the data were reported. The following age
categories were used: 0–39 years, 40–49 years, 50–59 years,
60–69 years, 70–79 years, and 80 years and older. Ethnicity
(e.g., Latinx or Hispanic) was not provided in the data for
either state. The Michigan dataset suppressed cells when the
number of deaths in a single age-sex-race category was be-
tween one and five. Race was categorized as Black, white, or
Asian/Pacific Islander (Asian/PI). American Indian and Alas-
kan Native were not included in the analysis due to small
numbers. Sex was categorized as male or female. Race, age,
or sex categorized as “other” or “unknown” were excluded
from the analysis. These data and analyses are exempt from
Institutional Review Board approval review as only publicly
available de-identified data were used.

RESULTS

Men had consistently higher COVID-19 mortality rates than
women within age and race strata (Tables 1 and 2). For
example, in GA, among individuals aged 70–79 the rate
among white men and white women respectively was 235.5
per 100,000 (95% CI: 215.8–256.5) and 156.6 (141.8–172.6);
amongBlackmen and Black women was 675.7 (611.8–744.4)
and 364.0 (325.1–406.2); and among Asian/PI men and
Asian/PI women was 294.8 (192.6–431.9) and 115.1 (59.4–
201.0) (Table 1).

The direct age-standardized mortality rates for race and sex
groups in GA were 53.2 (95% CI: 50.7–55.7) for white men,
38.2 (36.3–40.0) for white women, 128.5 (121.0–135.9) for
Black men, 84.1 (79.6–88.7) for Black women, 51.1 (39.3–
63.0) for Asian/PI men, and 27.6 (19.3–35.9) for Asian/PI
women (Table 1). The MI data showed a similar pattern: 39.1
(37.3–40.9) for white men, 29.7 (28.3–31.0) for white women,
254.6 (241.1–268.2) for Black men, 147.1 (138.7–155.4) for

Table 1 COVID-19 Mortality by Race, Age, and Sex in Georgia,
USA

Women Men

Count Rate* (95%
CI)

Count Rate* (95%
CI)

White
0–39 years 21 1.3 (0.8, 2.0) 29 1.7 (1.2, 2.5)
40–49 years 24 5.7 (3.7, 8.5) 44 10.4 (7.5,

13.9)
50–59 years 83 18.8 (15.0,

23.3)
157 35.8 (30.4,

41.9)
60–69 years 202 51.8 (44.9,

59.5)
309 86.8 (77.4,

97.1)
70–79 years 410 156.6 (141.8,

172.6)
525 235.5 (215.8,

256.5)
80 years and
over

918 642.9 (602.0,
685.8)

719 792.2 (735.3,
852.3)

Age-
standardized
rate

1658 38.2 (36.3,
40.0)

1783 53.2 (50.7,
55.7)

Crude rate 1658 50.9 (48.4,
53.4)

1783 55.6 (53.1,
58.2)

African American or Black
0–39 years 51 4.8 (3.6, 6.3) 47 4.6 (3.4, 6.1)
40–49 years 82 32.7 (26.0,

40.6)
68 33.4 (25.9,

42.3)
50–59 years 138 58.2 (48.9,

68.8)
171 87.3 (74.7,

101.5)
60–69 years 309 172.4 (153.7,

192.8)
370 270.9 (244.0,

299.9)
70–79 years 319 364.0 (325.1,

406.2)
409 675.7 (611.8,

744.4)
80 years and
over

466 1077.2
(981.6,
1179.5)

311 1544.3
(1377.4,
1725.8)

Age-
standardized
rate

1365 84.1 (79.6,
88.7)

1376 128.5 (121.0,
135.9)

Crude rate 1365 73.3 (69.5,
77.3)

1376 84.0 (79.6,
88.6)

Asian and Pacific Islander
0–39 years 0 – 5 –
40–49 years 1 – 6 16.0 (5.9,

34.8)
50–59 years 4 – 11 41.0 (20.5,

73.4)
60–69 years 11 51.7 (25.8,

92.5)
15 87.5 (49.0,

144.4)
70–79 years 12 115.1 (59.4,

201.0)
26 294.8 (192.6,

431.9)
80 years and
over

19 455.7 (274.4,
711.7)

18 552.8 (327.6,
873.7)

Age-
standardized
rate

47 27.6 (19.3,
35.9)

81 51.1 (39.3,
63.0)

Crude rate 47 18.6 (13.6,
24.7)

81 33.9 (26.9,
42.2)

*Rate per 100,000
–Rates for counts less than or equal to five may be statistically unstable
and are not reported
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Black women, 42.8 (29.9–55.7) for Asian/PI men, and 30.5
(20.2–40.8) for Asian/PI women (Fig. 1).
The age-standardized COVID-19 mortality rate ratio for

men compared to women among Black individuals is 1.7
(95% CI: 1.5–2.0) and only 1.32 (1.2–1.5) among white
individuals in MI. In GA, the corresponding ratio is 1.5
(1.3–1.7) among Black individuals and 1.4 (1.2–1.6) among
white individuals. On the additive scale, the rate difference for
men compared to women among Black individuals is 107.6
(81.2–133.7) and only 9.5 (5.8–13.2) among white individuals
in MI. (Table 3). The Black compared to white rate ratio

among men is 6.5 (5.8–7.3) and among women is 5.0 (4.4–
5.6) in MI. The equivalent ratio in MI is 2.4 (2.1–2.7) among
men and 2.2 (2.0–2.5) among women (Table 3).
InMichigan, the age standardized COVID-19 mortality rate

among Black women was 5.0 (4.4, 5.6) times the rate among
white women, while the rate among white men was only 1.3
(1.2, 1.4) times the rate amongwhite women. Additionally, the
rate among Black women was 4.8 (2.7, 8.4) times the rate
among Asian/PI women while the rate among Asian/PI men
was only 1.4 (0.7, 2.9) times the rate among Asian/PI women.
The pattern in Georgia was the same, but the magnitude of the
ratios was lower (Table 4).

DISCUSSION

Our results show that in GA andMI, Blackmen experience the
highest COVID-19 mortality rates, higher than white men
(128.5 compared to 53.2 deaths per 100,000 in GA, 254.6
compared to 39.1 in MI), Black women (128.5 compared to
84.1 in GA, 254.6 compared to 147.1 in MI), and white
women (128.5 compared to 38.2 in GA, 254.6 compared to
29.7 inMI). While the data show that men are at higher risk of
COVID-19 death compared with women across racial/ethnic
groups, and that Black men and women have markedly higher
risk of COVID-19 death compared with White and Asian/PI
men and women within gender groups, an intersectional anal-
ysis reveals more complex patterns. Thus, our results show
that Black women have a higher mortality rate than both white
and Asian/PI men as well as white and Asian/PI women.
Additionally, the sex disparities in COVID-19 mortality rates
vary dramatically between Black, white, and Asian/PI popu-
lations in GA and MI. In MI the COVID-19 mortality rate for
Black men is 170% times the rate for Black women, which is
significantly higher than the equivalent ratio among White
individuals: the rate is only 130% higher for white men com-
pared to white women. In GA, while not significantly differ-
ent, the rate is 150% higher for Black men compared to Black
women, and 140% higher for white men compared to white
women. In both states, the gap between the rates for Black
women compared to white women is higher than the gap
between the rates for white men compared to white women.
These patterns suggest that it is overly reductive to treat the sex
disparity as a biological feature that is constant across racial
groups. Rather, efforts to explain these disparities must focus
on how differential risk of exposure and differential suscepti-
bility to COVID-19 complications are jointly patterned by the
gendered and racialized nature of work, housing and living
conditions, comorbidities, and access to care.
The magnitude of COVID-19 mortality rates differs in MI

and GA. The differences likely reflect a combination of fac-
tors, such as timing of the COVID-19 surge, demographics,
COVID-19 policies, and other societal factors. Exploring the
factors driving these differences is beyond the scope of this
paper.

Table 2 COVID-19 Mortality by Race, Age, and Sex in Michigan,
USA

Women Men

Count Rate* (95%
CI)

Count Rate* (95%
CI)

White
0–39 years 17 0.9 (0.5, 1.4) 22 1.1 (0.7, 1.7)
40–49 years 23 4.9 (3.1, 7.3) 38 8.0 (5.6, 10.9)
50–59 years 67 11.5 (8.9,

14.6)
133 23.2 (19.5,

27.5)
60–69 years 196 35.3 (30.6,

40.7)
320 61.1 (54.6,

68.2)
70–79 years 412 120.5 (109.1,

132.7)
528 176.3 (161.6,

192.0)
80 years and
over

1165 523.8 (494.2,
554.8)

835 595.8 (556.1,
637.7)

Age-
standardized
rate

1880 29.7 (28.3,
31.0)

1876 39.1 (37.3,
40.9)

Crude rate 880 46.3 (44.3,
48.5)

1876 47.1 (45.0,
49.3)

African American or Black
0–39 years 8 1.8 (0.8, 3.6) 40 9.0 (6.5, 12.3)
40–49 years 52 54.0 (40.4,

70.9)
80 97.3 (77.1,

121.0)
50–59 years 114 122.0 (100.6,

146.5)
202 253.1 (219.4,

290.5)
60–69 years 243 294.4 (258.6,

333.9)
365 571.8 (514.7,

633.6)
70–79 years 334 763.9 (684.2,

850.4)
441 1423.4

(1293.6,
1562.6)

80 years and
over

455 1732.3
(1576.7,
1899.0)

322 2427.3
(2169.4,
2707.4)

Age-
standardized
rate

1206 147.1 (138.7,
155.4)

1450 254.6 (241.1,
268.2)

Crude rate 1206 154.0 (145.4,
162.9)

1450 203.4 (193.1,
214.2)

Asian and Pacific Islander
0–39 years 0 – ** –
40–49 years 0 – ** –
50–59 years ** – ** –
60–69 years ** – 14 120.2 (65.7,

201.6)
70–79 years 11 134.8 (67.3,

241.2)
15 236.4 (132.3,

389.9)
80 years and
over

23 676.5 (428.8,
1015.0)

16 602.6 (344.5,
978.6)

Age-
standardized
rate

34 30.5 (20.2,
40.8)

45 42.8 (29.9,
55.7)

Crude rate 34 18.3 (12.7,
25.6)

45 24.9 (18.1,
33.3)

*Rate per 100,000
**Data suppressed due to a cell size between 1 and 5
–Rates for counts less than or equal to five may be statistically unstable
and are not reported
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Understanding these patterns, in particular the extremely
high death rates of Black men and women, requires consider-
ation of how social factors interact with gender and race to
shape COVID-19 disparities. We conceptualize the category
of race not as indicative of genetic differences, but instead as a
marker of historical and ongoing oppression of communities
and individuals based on racial category.15 Similarly, social
context likely plays a critical role in observed sex-differences
in COVID-19 mortality rates.16 The sex-disparity in COVID-
19 mortality rates varies widely both between US states and
between countries, and over time.1, 17 Our findings provide
additional confirmation of social-contextual variation in
COVID-19 sex disparities, as the mortality sex disparity dif-
fers dramatically across racial groups.
When considering how race/racism and gendered social

contexts impact health, it is important to recognize that these
societal factors can have different and complicated relation-
ships to traditional understandings of social power within US
society. For example, while men are usually considered the
privileged group, it is well-documented that masculinity
norms may nevertheless negatively impact men’s health.18 In
prior coronavirus epidemics, men were consistently less likely
to report adhering to social distancing measures.19 In the
current COVID-19 pandemic, men are less likely to report
wearing masks than women and were 1.5 times less likely to
be observed wearing a mask while shopping in a recent large,
observational study.20 At least one study has found that self-
report of adherence to masculinity ideals is negatively corre-
lated with mask-wearing for both men and women, though
more so for men.21We did not find studies that simultaneously
considered the effects of race and gender on social distancing
or mask wearing, though we note that, in general, Black and
Hispanic Americans are more likely to report mask wearing
than white Americans.22

Likely far more explanatory of the race/sex results observed
in this study than individual behaviors and beliefs are struc-
tural factors including occupation and access to healthcare.
Overall, men comprise 57% of essential workers in the USA,
but within categories of essential workers, women comprise
over 60% of the workforce in healthcare support, healthcare
practitioners, and personal care and social service essential
jobs, while men comprise over 60% of cleaning and mainte-
nance, production and transportation, protective services, and

Table 3 COVID-19 Age-Standardized Mortality Rate Ratios and
Rate Differences in Michigan and Georgia, USA

Michigan Georgia

Rate
ratio
(CI)

Rate
difference
(CI)

Rate
ratio
(CI)

Rate
difference
(CI)

Black
Women Ref Ref Ref Ref
Men 1.7 (1.5,

2.0)
107.6 (81.2,
133.7)

1.5 (1.3,
1.7)

44.3 (29.9,
58.7)

White
Women Ref Ref Ref Ref
Men 1.3 (1.2,

1.5)
9.5 (5.8, 13.2) 1.4 (1.3,

1.6)
15.02 (9.9,
20.1)

Asian and Pacific Islander
Women Ref Ref Ref Ref
Men 1.4 (0.7,

2.9)
12.3 (−14.9,
39.4)

1.9 (1.0,
3.5)

23.5 (−0.3,
47.2)

Men
White Ref Ref Ref Ref
Black 6.5 (5.8,

7.3)
215.5 (192.9,
238.0)

2.4 (2.1,
2.7)

75.3 (62.4,
88.2)

Asian/
PI

1.1 (0.7,
1.8)

3.6 (−17.9,
25.0)

1.0 (0.7,
1.4)

−2.0 (−22.0,
17.8)

Women
White Ref Ref Ref Ref
Black 5.0 (4.4,

5.6)
117.4 (103.4,
131.2)

2.21 (2.0,
2.5)

46.0 (37.9,
54.1)

Asian/
PI

0 (0.6,
1.8)

0.8 (−16.3,
17.9)

0.7 (0.4,
1.2)

−10.5 (−24.5,
3.4)

Figure 1 Age-Standardized COVID-19 Mortality Rate by Race and Sex in Georgia and Michigan USA. Asian/PI, Asian or Pacific Islander.
Age-standardized rates were calculated using direct standardization and the 2000 US population as the standard.
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construction essential jobs.23 Preventative testing, use of per-
sonal protective equipment (i.e., masks and face shields), and
other COVID-19 prevention measures may be enacted and
enforced differently in healthcare settings compared to trans-
portation or construction settings, influencing occupation-
related exposure risk. Racial segregation within already
gender-segregated occupations—for instance the overrepre-
sentation of Black women as nursing assistants and home
health aides24—further shapes exposure risk. Furthermore, in
the USA, Black workers are disproportionately represented in
public-facing jobs with increased risk of virus exposure in-
cluding in healthcare, transportation, and the service indus-
try.25 Mass incarceration, disproportionately impacting Black
men, worsens overall health and increases risk of contracting
COVID-19 due to high-density detention facilities.26, 27 Sim-
ilarly, areas with greater racialized economic segregation and
crowded housing have experienced higher COVID-19 mortal-
ity rates.2

Disparities in COVID-19 mortality replicate well-
documented racial and gender health inequities. In GA, for
instance, Black men have the highest rates of cardiovascular
disease, Black women and white men have relatively similar
rates, and white women have the lowest rates.28 Such gender,
race, and class health disparities in chronic diseases are widely
understood as reflections of historical, structural, and contex-
tual experiences of racism, discrimination, and inequity.29

This study has several limitations, largely due to limitations
in the available data. First, at the time of download, GA and
MI did not report ethnicity separately from race, making
analysis of Latinx populations impossible. GA has recently
begun reporting COVID-mortality by race and ethnicity, but
MI still does not. Second, Michigan reported both “probable”
and “confirmed” deaths while Georgia only reported

“confirmed,” making the data from MI and GA not fully
commensurable. However, we note that only 3.3% of total
Michigan deaths were “probable”; therefore, the influence of
the differences in reporting practices between GA and MI is
likely relatively small. Lastly, US State COVID-19 surveil-
lance reporting nearly exclusively tracks only the binary of
male/female for the variable of sex, obscuring the representa-
tion of transgender and non-binary individuals who do not
identify as men or women.
While we use an intersectional framework to motivate

statistical analysis of how sex/gender and race/ethnicity inter-
act in relation to COVID-19 outcomes, examination of these
data in relation to variables such as occupation, state-level
policies, neighborhood characteristics, and socioeconomic sta-
tus is required to situate outcomes in intersecting systems of
power and oppression. Our findings demonstrate the urgent
need for comprehensive federal and state reporting of socially
relevant variables in relation to COVID-19 outcomes.30 Such
data are fundamental to multi-dimensional analyses that can
illuminate the patterns of inequity we uncovered within and
across race and sex categories.
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