VIR

o The Harvard Center for Population and Development Studies

Working Paper Series

Regional heterogeneity in COVID-19 risk in the United States during
the time of Delta (July 1 — September 15, 2021): The US south suffers
the highest case and death rates and greatest inequities

N. Krieger, PhD', J. T. Chen, ScD' C. Testa, BS' P. D. Waterman, MPH",
and W. P. Hanage?

October 12, 2021

HCPDS Working Paper Volume 21, Number 6

The views expressed in this paper are those of the author(s) and do not necessarily reflect those of
the Harvard Center for Population and Development Studies.



Affiliations

1. Department of Social and Behavioral Sciences, Harvard T.H. Chan School of Public Health,
Boston, MA

2. Center for Communicable Disease Dynamics, Department of Epidemiology, Harvard T.H.
Chan School of Public Health, Boston, MA

Corresponding Author

Nancy Krieger, PhD

Professor of Social Epidemiology

American Cancer Society Clinical Research Professor
Department of Social and Behavioral Sciences
Harvard T.H. Chan School of Public Health

677 Huntington Avenue

Boston, MA 02115

Email: nkrieger@hsph.harvard.edu

Phone: 617-432-1571

Author contributions: NK led conceptualization of the project and drafted the paper; JTC obtained and
analyzed the data, with assistance from CT and PDW; WPH contributed to framing the findings; all
authors contributed to interpreting the data, revising the draft for important intellectual content, approved
the final version for submission, and agree to be accountable for all aspects of the work.

COI: None of the authors have any conflict of interest and no external funding supported this work.
IRB: The research is exempt from IRB review (no human subjects)

Word Count: abstract: 320 words; text: 1636 words

References: 17

Figures: 2 (main text); 1 (supplemental)

Tables: 2 (main text)

Submitted: October 7, 2021

21 krieger et al C19 regional variation submitted to HCPDS 1007.doc Page 2 of 10


mailto:nkrieger@hsph.harvard.edu

Abstract

COVID-19 monitoring dashboards and data journalism have actively been documenting how, among US
regions, the US south has experienced the brunt of the surge associated with the delta variant, which took
off in July 2021, at a time when all US adults had been eligible for vaccination for at least 3 months.
However, less attention has been given to regional heterogeneity in COVID-19 inequities. In this brief
report, we document that during the period July 1 — September 15, 2021, the US South not only has
experienced the highest COVID-19 case and death rates (per 100,000 person-years), as previously noted,
but also that this region has the highest COVID-19 inequities, as measured using a variety of county-level
social metrics. For example, comparing rates among people living in the highest vs. lowest poverty
counties, the rate ratios and 95% confidence intervals for COVID-19 incidence rates, by region, were as
follows: South: 2.07 (95% CI 1.53, 2.18); Northeast: 1.33 (95% CI 0.90, 1.97); Midwest: 1.12 (95% CI
0.87, 1.45); West: 1.35 (95% CI 0.83, 2.25); for COVID-19 mortality rates, they were: South: 5.83 (95%
CI 2.33, 14.49); Northeast: 3.66 (95% CI 0.93, 14.43); Midwest: 2.62 (95% CI 1.36, 5.04); West: 3.25
(95% CI1 0.67, 15.87). Additionally, considered across the diverse social metrics employed, the highest
COVID-19 burden occurred in the US South in counties with the greatest Republican lean in the 2020
election (case incidence rate per 100,000 person-years: 23,541; 95% CI 22,868, 24,234; death rate per
100,000 person-years: 197; 95% CI 186, 208), and the lowest in the US Northeast in counties with the
lowest poverty rate (case incidence rate per 100,000 person years: 5,420; 95% CI 3,755, 7,822; death rate:
12, 95% CI 3,46). While attention to overall US inequities in COVID-19 rates is important, so too is
regional specificity, and the variations in rates and inequities across regions provides valuable information

regarding disease burdens that in principle could be prevented.
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TEXT

COVID-19 monitoring dashboards and data journalism have actively been documenting how, among US
regions, the US south has experienced the brunt of the surge associated with the delta variant, which took
off in July 2021 [1-4], at a time when all US adults had been eligible for vaccination for at least 3 months
[5]. However, less attention has been given to regional heterogeneity in COVID-19 inequities, that is
differences in COVID-19 rates across social groups that are unfair, unnecessary and in principle
preventable [6,7]. In this brief report, we provide evidence that during the period July 1 — September 15,
2021, the US South not only has experienced the highest COVID-19 case and death rates (per 100,000

person-years) but also the highest inequities, as measured using a variety of county-level social metrics.

METHODS
Study population. COVID-19 case and death data. We obtained publicly available data on COVID-19

cases and deaths at the county level from USA Facts [8], which we chose because it reports separate
entries for the five counties corresponding to the boroughs of New York City. USAFacts directly collects
the daily county-level cumulative totals of positive cases and deaths from a table, dashboard, or PDF on
the state public health website. These data are compiled either through scraping or manual entry. Details
of their methodology, including unique data issues affecting particular states, are available at their website
[9]. Presumptive positive cases are counted with confirmed cases. Notably, counts reported by state and
local health departments can fluctuate, with some days seeing lower reported numbers than the previous

days; USA Facts revises older reported numbers to ensure the data do not show decreasing cases.

To generate our dataset, we decumulated the cumulative case and death counts on a weekly basis from
January 22, 2020 to September 1, 2021, and for these analyses employ data only for July 1 — September
15, 2021. Of note, Nebraska ceased reporting of county-level data on COVID-19 cases and death on May
26,2021, and its 91 counties are not part of our analyses. To obtain denominators needed to compute
rates, we matched county case and death data to population count data published on the USA Facts

website [8], which are derived from US Census county population estimates.

US regions. We grouped US states into 4 regions, using the designations employed by the US census:
Northeast, South, Midwest, and West [10]. Figure S1 depicts which states are include in which regions

[11].

County-level metrics. We constructed three county-level sociodemographic and socioeconomic variables,

for which we used American Community Survey (ACS) 2014-2018 five-year estimates [12] and
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employed the variables and approaches described at our Public Health Disparities Geocoding Project
website [13]. These variables pertain to:
(a) percent of population below the poverty line;
(b) percent of population categorized as people of color (i.e., everyone exclusive of persons who are
categorized as white non-Hispanic); and
(c) racialized economic segregation (Index of Concentration at the Extremes, setting the extremes as
low-income households of color vs. high-income white non-Hispanic households).
We obtained two county-level social vulnerability variables developed and used by US government
agencies:
(d) the Social Vulnerability Index (SVI), whose different data elements are drawn from years
between 2014 and 2018 [14]; and
(e) the Minority Social Vulnerability Index (MSVI), whose different data elements are drawn from
years between 2011 and 2018 [15].
We computed data on political lean using data from the 2020 US presidential election [16], with political
lean computed as [17]:
(f) lean = (N of Republican votes — N of Democratic votes)/total votes
For all variables, we constructed quintile cut-points based on the variable’s national distribution.
Additional information on the population and county distributions of these diverse metrics, nationwide

and by region, is provided in a prior analysis [18].

We then generated model-based estimates of both the incidence and mortality rate ratios (RR) and 95%
confidence intervals (Cl), by region, for each county-level metric, for the study time period, based on an

overdispersed Poisson model [19].

RESULTS

During the period July 1-September 15, 2021, the US South had the highest COVID-19 case and
mortality rates (per 100,000 person-years) compared to the other 3 US regions: for the case incidence rate,
20,160 (95% CI 19,763, 20,565), and for the mortality rate: 127 (95% CI 121, 132). As shown in Table 1,
these rates for the US South were: (a) for the COVID-19 case incidence rate, around 2 to 3 times higher in
the US South compared to the other regions (relative risk: West: 1.80 (95% CI 1.73, 1.87); Midwest: 1.98
(95% CI 1.90, 2.07); Northeast: 3.05 (95% CI 2.88, 3.22)), and were 1.6 to over 3.5 times higher for the
COVID-19 mortality rate (relative risk: West: 1.65 (95% CI 1.51, 1.78); Midwest: 1.82 (95% CI 1.66,
1.99), Northeast: 3.66 (95% CI 3.21, 4.17).
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Figure 1 shows the national and regional data for the COVID-19 case rates (July 1 - September 15, 2021,
per 100,000 person-years) stratified, separately, by quintiles for the following single variables: % below
poverty (Figure 1a); % of population categorized as being people of color (Figure 1b); racialized
economic segregation (Figure 1c¢); the social vulnerability index (Figure 1d); the minority social
vulnerability index (Figure 1e); and political lean (Figure 1f). Figure 2 provides the corresponding data
for the COVID-19 death rates (per 100,000 person-years). Table 2 in turn provides these case and death

data in tabular form, along with the rate ratios (RR) and their 95% confidence intervals (CI).

As graphically revealed by both Figure 1 and Figure 2, social gradients in COVID-19 cases and
mortality rates were not only steepest in the US South (except for the variable pertaining to county % of
population of color, which did not exhibit monotonic gradients in any region), but that also, within each
county-level quintile, its rates exceeded those of the other US regions. Thus, with regard to COVID-19
rate ratios for case incidence rates (Table 2), the RRs comparing the highest to lowest quintile for
variables exhibiting monotonic gradients were always largest in the US South, as follows: (a) for % below
poverty: South: 2.07 (95% CI 1.53, 2.18); Northeast: 1.33 (95% CI 0.90, 1.97); Midwest: 1.12 (95% CI
0.87, 1.45); West: 1.35 (95% CI 0.83, 2.25); (b) for racialized economic segregation: South: 1.64 (95% CI
1.52, 1.78); Northeast: 1.04 (95% CI 0.90, 1.20); Midwest: 1.11 (95% CI1 0.95, 1.31); West: 1.12 (95% CI
1.00, 1.27); (c) for the social vulnerability index: South: 1.63 (95% CI 1.52, 1.75); Northeast: 1.11 (95%
CI 0.96, 1.30); Midwest: 1.15 (95% CI 1.01, 1.22); West: 1.14 (95% CI 1.00, 1.29); (d) for the minority
SVI: 1.33 (95% CI 1.23, 1.44); Northeast: 1.10 (95% 0.89, 1.36); Midwest: 0.97 (95% CI1 0.83, 1.12);
West: 0.95 (95% CI 0.84, 1.08); and (e) for political lean: South: 2.32 (95% CI 2.15, 2.50); Northeast:
1.15 (95% C1 0.98, 1.36); Midwest: 2.20 (95% CI 1.96, 2.46); West: 1.75 (95% CI 1.58, 1.94). As these

data also show, in all regions the sharpest risk contrasts occurred for the variables pertaining to county %

below the poverty line and county political lean.

Similar, albeit starker, patterns were evident for the COVID-19 rate ratios for the mortality rates (Table
2). Thus, the RRs comparing the highest to lowest quintile for variables exhibiting monotonic gradients
were always largest in the US South, as follows: (a) for % below poverty: South: 5.83 (95% CI 2.33,
14.49); Northeast: 3.66 (95% CI 0.93, 14.43); Midwest: 2.62 (95% CI 1.36, 5.04); West: 3.25 (95% CI
0.67, 15.87); (b) for racialized economic segregation: South: 2.34 (95% CI 1.96, 2.80); Northeast: 1.33
(95% CI1 0.94, 1.87); Midwest: 1.69 (95% CI 1.20, 2.38); West: 1.46 (95% CI 1.11, 1.93); (c) for the
social vulnerability index: South: 2.53 (95% CI 2.15, 2.00; Northeast: 1.29 (95% CI 0.89, 1.86); Midwest:
1.62 (95% CI 1.23, 2.12); West: 1.53 (95% CI 1.16, 2.04); (d) for the minority SVI: 1.96 (95% CI 1.64,
2.33); Northeast: 1.24 (95% 0.73, 2.09); Midwest: 1.29 (95% CI 0.96, 1.73); West: 1.20 (95% C1 0.92,
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1.56); and (e) for political lean: South: 2.81 (95% CI 2.39, 3.31); Northeast: 1.55 (95% CI 1.07, 2.24);
Midwest: 2.67 (95% CI 2.09, 3.40); West: 2.97 (95% CI 2.41, 3.66). For these mortality data, in all

regions the sharpest risk contrasts occurred for the variable pertaining to county % below the poverty line,

followed by county political lean.

Overall, the highest county COVID-19 case incidence rate (per 100,000 person-years) was detected in the
US South, for the counties with the highest Republican lean (incidence rate: 23,541; 95% CI 22,868,
24,234) and the lowest was detected in the US Northeast, for the counties with the lowest poverty rate
(incidence rate: 5,420; 95% CI 3,755, 7,822), amounting to over a 4-fold relative difference and an
absolute difference of over 18,000 cases per 100,000 person-years. With regard to the COVID-19
mortality rate (per 100,000 person-years, the same patterns occurred: the highest rate was detected in the
US South among the counties with the highest Republican lean (mortality rate: 197; 95% CI 186, 208)
and the lowest was detected in the US Northeast, among counties with the lowest poverty rate (mortality
rate: 12, 95% CI 3,46), translating to a 16-fold elevation in relative risk and an absolute difference of over

180 more deaths per 100,000 person-years.

CONCLUSION

Stark regional inequities exist not only in US COVID-19 incidence and mortality rates, but also in the
magnitude of COVID-19 inequities within US regions. These patterns of risk, occurring during a time
period when all US adults were eligible for vaccination (July 1- September 15, 2021), point to gross
failures in pandemic response, as they reveal profound patterns of preventable disease burdens and deaths.
It is incumbent on future research to explore the ways in which and extent to which socially-patterned
differences in exposure, vaccination, and treatment contribute to these observed COVID-19 inequities [1-

4,17].
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FIGURES AND TABLES

Figure 1. US national and regional weekly COVID-19 case incidence rates, per 100,000 person years, for
July 1, 2021-September 15, 2021, stratified by county-level metrics for: (a) percent of population below
the poverty line; (b) percent of population categorized as people of color; (c) racialized economic
segregation (d) Social Vulnerability Index (SVI); (e) the Minority Social Vulnerability Index (MSVI);
and; (f) 2020 political lean.

Figure 2. US national and regional weekly COVID-19 mortality rates, per 100,000 person years, for July
1, 2021-September 15, 2021, stratified by county-level metrics for: (a) percent of population below the
poverty line; (b) percent of population categorized as people of color; (¢) racialized economic segregation
(d) Social Vulnerability Index (SVI); (e) the Minority Social Vulnerability Index (MSVI); and; (f) 2020
political lean.

Table 1. US national and regional cumulative COVID-19 case and mortality rates per 100,000 person
years for July 1, 2021-September 15, 2021 (delta surge), and rate ratios for US regional rates.

Table 2. US national and regional cumulative COVID-19 case and mortality rates per 100,000 person
years, and incidence and mortality rate ratios and 95% confidence intervals, for July 1, 2021-September
15, 2021 (delta surge), stratified by county-level metrics for: (a) percent of population below the poverty
line; (b) percent of population categorized as people of color; (¢) racialized economic segregation (Index
of Concentration at the Extremes (ICE)); (d) Social Vulnerability Index (SVI); (e) the Minority Social
Vulnerability Index (MSVI); and (f) 2020 political lean.

SUPPLEMENTAL DATA:

Figure S1. 2010 Regions and Divisions of the United States.
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Table 1. US national and regional cumulative COVID-19 case and mortality rates per 100,000 person years for July 1, 2021-September
15, 2021 (delta surge), and rate ratios for US regional rates.

COVID-19 rate per 100,000 person years (95% CI)

US South relative risk (95% CI) for COVID-19 rates,
compared to other regions

US region Case incidence rate Mortality rate Case incidence rate Mortality rate
Nation 13,652 (13,359, 13,951) 87 (84,91) -- --
Northeast 6,620 (6,284, 6,973) 35 (31, 39) 3.05(2.88, 3.22) 3.66 (3.21, 4.17)
Midwest 10,169 (9,785, 10,568) 70 (64, 76) 1.98 (1.90, 2.07) 1.82 (1.66, 1.99)
South 20,160 (19,763, 20,565) 127 (121, 132) -- --
West 11,196 (10,824, 11,581) 77 (72, 83) 1.80 (1.73, 1.87) 1.64 (1.51, 1.78)




Table 2. US national and regional cumulative COVID-19 case and mortality rates per 100,000 person years, and incidence and mortality rate ratios and 95% confidence intervals, for July 1, 2021-September 15, 2021 (delta surge), stratified by county-level metrics for: (a) percent of population below the poverty
line;(b) percent of population categorized as people of color; (c) racialized economic segregation (Index of Concentration at the Extremes (ICE)); (d) Social Vulnerability Index (SV1); (e) the Minority Social Vulnerability Index (MSVI); and (f) 2020 political lean

NATIONAL DATA
Rate per Rate per
100,000 100,000
person- Incidence person- Mortality
County social metric Category Number of counties Cases Population years (95% CI) rate ratio (95% CI) Deaths Population years (95% Cl) rate ratio (95% Cl)
% below poverty 0-4.9% 40 65,473 4,652,010 8,291 (6,665 , 10,315) 1.00 (reference) 216 4,652,010 27 (16, 46) 1.00 (reference)
5-9.9% 524 1,188,423 72,248,477 9,694 (9,210, 10,204) 117 (0.95,1.47) 6,328 72,248,477 52 (47,57) 1.89 (1.16 ,3.34)
10-14.9% 974 2,528,708 109,960,151 13,548 (13,080 , 14,032) 1.63 (1.33,2.05) 14,540 109,960,151 78 (73,83) 2.85 (1.77 ,5.02)
15-19.9% 852 2,790,828 103,074,847 15,951 (15,426 , 16,493) 1.92 (1.56 ,2.41) 18,785 103,074,847 107 (102, 114) 3.93 (2.44 ,6.91)
20-100% 658 987,090 36,330,709 16,006 (15,131, 16,932) 1.93 (1.56 ,2.43) 8,558 36,330,709 139 (128 ,151) 5.08 (3.14,8.97)
% population of color [0,0.172] 1559 1,509,327 65,309,717 13,615 (12,972, 14,289) 1.00 (reference) 10,663 65,309,717 96 (89 ,104) 1.00 (reference)
(0.172,0.302] 539 1,538,309 65,995,059 13,732 (13,090 , 14,406) 1.01 (0.94 ,1.08) 9,368 65,995,059 84 (77 ,91) 0.87 (0.77 ,0.97)
(0.302,0.443] 465 1,758,406 70,380,486 14,719 (14,074 , 15,393) 1.08 (1.01,1.15) 11,403 70,380,486 96 (88, 103) 0.99 (0.89,1.11)
(0.443,0.61] 278 1,370,626 61,849,318 13,055 (12,409 , 13,735) 0.96 (0.90, 1.03) 8,479 61,849,318 81 (74, 88) 0.84 (0.74 ,0.94)
(0.61,1] 208 1,384,379 62,770,535 12,997 (12,357 , 13,670) 0.95 (0.89,1.02) 8,517 62,770,535 80 (73, 88) 0.83 (0.74 ,0.93)
Index of Concentration at [-0.774,0.012 576 1,422,525 53,870,312 15,556 (14,859 , 16,286) 1.72 (1.60 , 1.84) 11,019 53,870,312 121 (112, 130) 2.65 (2.34,3.02)
the Extremes (high (0.0124,0.09! 609 2,058,641 74,487,778 16,282 (15,673 ,16,914) 1.80 (1.68 ,1.92) 13,606 74,487,778 108 (101, 115) 2.37 (2.09 , 2.68)
income white non- (0.0959,0.16] 866 1,814,421 66,616,875 16,050 (15,411, 16,714) 1.77 (1.66 ,1.89) 11,463 66,616,875 101 (94, 109) 2.23 (1.97 ,2.54)
Hispanic vs. low income  (0.16,0.231] 647 1,254,680 65,664,207 11,256 (10,720 , 11,820) 1.24 (1.16,1.33) 7,277 65,664,207 65 (60 ,72) 1.44 (1.25,1.65)
people of color) (0.231,0.502] 350 1,010,255 65,627,022 9,069 (8,589, 9,576) 1.00 (reference) 5,062 65,627,022 45 (41,51) 1.00 (reference)
Social Vulnerability Index [0,0.267] 768 1,100,625 65,459,026 9,905 (9,388 ,10,451) 1.00 (reference) 5,804 65,459,026 52 (47 ,58) 1.00 (reference)
(sv1) (0.267,0.46] 598 1,333,992 65,610,108 11,978 (11,408 , 12,576) 121 (1.13,1.30) 8,154 65,610,108 73 (67, 80) 1.40 (1.23, 1.60)
(0.46,0.62] 493 1,631,801 65,170,553 14,755 (14,119, 15,420) 1.49 (1.39,1.59) 8,350 65,170,553 76 (69, 82) 1.45 (1.27 ,1.65)
(0.62,0.768] 464 1,790,170 70,140,414 15,036 (14,416 , 15,682) 1.52 (1.42,1.62) 12,887 70,140,414 108 (101, 116) 2.07 (1.84,2.34)
(0.768,1] 725 1,703,934 59,886,093 16,762 (16,054 , 17,501) 1.69 (1.58 ,1.81) 13,232 59,886,093 130 (122, 139) 2.49 (2.21,2.81)
Minority Health SVI [0,0.412] 1214 1,121,863 64,759,339 10,206 (9,671, 10,769) 1.00 (reference) 6,552 64,759,339 60 (54 , 66) 1.00 (reference)
(0.412,0.618] 641 1,425,097 66,726,051 12,582 (11,996 , 13,197) 1.23 (1.15,1.32) 8,585 66,726,051 76 (69, 83) 1.27 (1.11, 1.45)
(0.618,0.773] 483 1,481,651 64,485,901 13,536 (12,917, 14,184) 133 (1.24 ,1.42) 9,037 64,485,901 83 (76 ,90) 1.38 (1.21,1.58)
(0.773,0.908] 423 1,886,467 64,827,663 17,147 (16,451 ,17,873) 1.68 (1.57 ,1.80) 10,496 64,827,663 95 (88, 103) 1.60 (1.41,1.82)
(0.908,1] 287 1,645,444 65,467,240 14,807 (14,164 , 15,479) 1.45 (1.36 ,1.55) 13,757 65,467,240 124 (115, 133) 2.07 (1.84,2.34)
political lean (2020) [-0.894,-0.34 130 874,941 64,417,849 8,001 (7,573 , 8,454) 1.00 (reference) 5,224 64,417,849 48 (43,53) 1.00 (reference)
(-0.346,-0.14 189 1,262,444 64,935,328 11,453 (10,940 , 11,990) 1.43 (1.33,1.54) 7,076 64,935,328 64 (59, 70) 1.34 (1.18,1.53)
(-0.143,0.007 212 1,569,525 65,715,616 14,070 (13,504 , 14,660) 1.76 (1.64 ,1.88) 8,283 65,715,616 74 (69 , 80) 1.56 (1.38,1.76)
(0.00776,0.21 616 1,728,367 65,785,809 15,478 (14,883 , 16,096) 1.93 (1.81,2.07) 10,232 65,785,809 92 (85,98) 1.92 (1.70, 2.16)
(0.265,0.931] 1871 2,102,076 64,715,061 19,136 (18,468 , 19,827) 2.39 (2.24,2.55) 17,524 64,715,061 160 (151, 168) 3.34 (2.99 ,3.73)
REGIONAL DATA
Rate per Rate per
100,000 100,000
Number of person- Incidence person- Mortality
County social metric Region Category counties Cases Population years (95% CI) rate ratio (95% CI) Deaths Population years (95% Cl) rate ratio (95% Cl)
% below poverty Northeast  0-4.9% 4 11,545 1,254,919 5,420 (3,755 ,7,822) 1.00 (reference) 25 1,254,919 12 (3,46) 1.00 (reference)
Northeast  5-9.9% 59 216,138 19,622,615 6,489 (5,961, 7,063) 1.20 (0.83,1.73) 932 19,622,615 28 (22, 35) 2.38 (0.62,9.18)
Northeast  10-14.9% 113 235,813 21,023,979 6,608 (6,092 ,7,167) 1.22 (0.84,1.76) 1,430 21,023,979 40 (33,48) 3.41 (0.89 , 13.06)
Northeast ~ 15-19.9% 38 97,273 8,519,116 6,727 (5,928 ,7,633) 1.24 (0.85,1.82) 495 8,519,116 34 (25, 46) 2.92 (0.75 , 11.40)
Northeast ~ 20-100% 3 68,279 5,562,174 7,232 (6,219, 8,409) 1.33 (0.90,1.97) 406 5,562,174 43 (31,60) 3.66 (0.93 ,14.43)
Midwest 0-4.9% 19 31,638 2,045,167 9,113 (7,302 ,11,375) 1.00 (reference) 120 2,045,167 35 (19, 64) 1.00 (reference)
Midwest 5-9.9% 246 241,880 15,406,102 9,249 (8,537 ,10,021) 1.01 (0.81,1.28) 1,340 15,406,102 51 (43,62) 1.48 (0.79,2.79)
Midwest 10-14.9% 402 388,822 21,808,092 10,503 (9,860, 11,189) 1.15 (0.92, 1.44) 2,560 21,808,092 69 (61,79) 2.00 (1.08 ,3.73)
Midwest 15-19.9% 218 399,461 22,291,709 10,557 (9,918 ,11,236) 1.16 (0.92, 1.45) 3,100 22,291,709 82 (73,93) 237 (1.28 , 4.40)
Midwest 20-100% 76 84,024 4,829,349 10,250 (8,946 ,11,743) 112 (0.87 ,1.45) 742 4,829,349 91 (71, 116) 2.62 (1.36 ,5.04)
South 0-4.9% 10 16,293 952,306 10,079 (7,401, 13,726) 1.00 (reference) 53 952,306 33 (13,83) 1.00 (reference)
South 5-9.9% 125 456,834 20,761,477 12,963 (12,228, 13,741) 1.29 (0.95,1.75) 2,704 20,761,477 77 (67 ,87) 2.34 (0.93 ,5.89)
South 10-14.9% 300 1,262,103 34,631,025 21,470 (20,729 , 22,237) 2.13 (1.57,2.89) 6,103 34,631,025 104 (95 ,113) 3.17 (1.27,7.93)
South 15-19.9% 476 1,839,535 48,854,356 22,182 (21,547 , 22,836) 2.20 (1.62,2.98) 11,526 48,854,356 139 (131, 148) 4.24 (1.70, 10.60)
South 20-100% 511 722,629 20,381,284 20,887 (19,941, 21,879) 2.07 (1.53,2.81) 6,597 20,381,284 191 (176 , 208) 5.83 (2.33,14.59)
West 0-4.9% 7 5,997 399,618 8,841 (5,314, 14,709) 1.00 (reference) 18 399,618 27 (5,131) 1.00 (reference)
West 5-9.9% 94 273,571 16,458,283 9,809 (9,097 ,10,576) 111 (0.67 ,1.84) 1,352 16,458,283 48 (40,58) 1.82 (038, 8.84)
West 10-14.9% 158 641,970 32,496,969 11,638 (11,079 , 12,225) 1.32 (0.80,2.17) 4,447 32,496,969 81 (73, 89) 3.04 (0.63 , 14.62)
West 15-19.9% 120 454,559 23,409,666 11,439 (10,789 , 12,128) 1.29 (0.78 , 2.14) 3,664 23,409,666 92 (82, 103) 3.47 (0.72, 16.73)

West 20-100% 67 112,053 5,549,588 11,895 (10,573 , 13,382) 135 (0.81,2.25) 813 5,549,588 86 (68 ,109) 3.25 (0.67 ,15.87)
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(2,880)
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(73 ,101)
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(66 ,87)
(54 ,70)

(27 ,48)
(15,61)
(31,53)
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(85 ,110)
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(119, 139)
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(60 , 84)
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(24,37)
(32,53)
(29, 45)
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(28,52)
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(169 , 195)
(45 ,74)
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(25,39)
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(27 , 46)
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(0.26 ,0.75)
(0.60 ,1.21)
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(0.53,0.79)
(0.53,0.82)
(0.48 , 0.80)
(0.02 ,9.49)
(reference)
(0.79 , 1.05)
(0.83,1.07)
(0.62,0.82)
(0.66 , 0.88)
(reference)
(0.54 ,0.88)
(0.51,0.83)
(0.48 ,0.77)
(0.39,0.61)

(0.94 ,1.87)
(0.55,2.27)
(1.05 , 2.06)
(113, 2.06)
(reference)
(1.20,2.38)
(1.40,2.28)
(1.76 , 2.79)
(1.11,1.83)
(reference)
(1.96 , 2.80)
(1.51,2.16)
(1.42,2.04)
(1.17,1.77)
(reference)
(1.11,1.93)
(1.57 ,2.45)
(1.64 ,2.66)
(0.87 ,1.42)
(reference)

(reference)
(0.99 ,1.94)
(0.90 , 1.65)
(0.60 , 1.67)
(0.89 ,1.86)
(reference)
(1.05,1.62)
(1.29 , 2.00)
(1.03 , 1.60)
(1.23,2.12)
(reference)
(1.25,1.80)
(1.16 ,1.67)
(1.60 , 2.25)
(2.15,2.99)
(reference)
(0.65 ,1.18)
(0.85,1.55)
(1.42,2.42)
(1.16 ,2.04)

(reference)
(0.88 ,1.69)
(0.81,1.59)
(0.80,1.77)
(0.73 , 2.09)
(reference)
(0.96 , 1.48)
(0.93 , 1.46)
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157,465
84,909
338,982
812,228
840,766
1,341,495
963,923
128,114
208,823
292,886
301,715
556,612

173,018
157,533
111,552
127,426
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122,134
179,457
140,146
312,492
391,433
233,481
634,781
878,046
1,065,774
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346,308
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439,781
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165,812

9,996,364

5,132,397
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Figure 1a: COVID-19 case rate per 100,000 person-years by county % below poverty

for US and by federal regions, July 1-September 15, 2021
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Figure 1b: COVID-19 case rate per 100,000 person-years by county % population of
us

color quintile for US and by federal regions, July 1-September 15, 2021
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Figure 1c: COVID-19 case rate per 100,000 person—years by county racialized economic segregation

(ICE) quintile for US and by federal regions, July 1-September 15, 2021

20000 -
5000 -
10000 -
5000 -

—
sieaf-uosiad 000‘00T Jod arey

—— _[6560°0'7210°0) .

County ICE quintile



Figure 1d: COVID-19 case rate per 100,000 person-years by county SVI quintile

for US and by federal regions, July 1-September 15, 2021
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Figure 1e: COVID-19 case rate per 100,000 person-years by county Minority Health
us

SVI quintile for US and by federal regions, July 1-September 15, 2021
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Figure 1f: COVID-19 case rate per 100,000 person-years by county political lean

quintile for US and by federal regions, July 1-September 15, 2021
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Figure 2b: COVID-19 death rate per 100,000 person-years by county % population

of color quintile for US and by federal regions, July 1-September 15, 2021
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Figure 2c: COVID-19 death rate per 100,000 person-years by county racialized economic segregation
us

(ICE) quintile for US and by federal regions, July 1-September 15, 2021
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Figure 2d: COVID-19 death rate per 100,000 person-years by county SVI quintile

for US and by federal regions, July 1-September 15, 2021
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Figure 2e: COVID-19 death rate per 100,000 person-years by county Minority
Health SVI quintile for US and by federal regions, July 1-September 15, 2021

West

South

Midwest

Northeast

us

150 -

— - [1'806°0)
— .[806°0'€.2°0)
—_——i .[€220'879°0)

—_—— .[8T9°0'2T¥0)

' " . -[etvo'al

- [1'806°0)
——i _[806'0'c2L°0)
—_—— _[€22°0'819°0)
—_———i -[819'0'2Tt°0)

—e— _[ztyo'ol

_[1'806°0)

. _[806°0°€220)

—_——— _[€22°0'819°0)
—_——y -[819'0'2Tt°0)

——— -[etvo'al

o , _[1'806°0)

—_ .[806°0°€220)
——i .[e220'8T9°0)
——i .[819°0'CT¥°0)

——i -[etvo'al

——i -[1'806°0)

——i -[806°0'€2.°0)
——i _[€22°0'819°0)

—e—i -[819°0'CT¥°0)

—e—i -[etvo'al

50-

1
o
o

—
sleak-uosiad 000‘00T Jod arey

County Minority Health SVI quintile



Figure 2f: COVID-19 death rate per 100,000 person-years by county political lean

quintile for US and by federal regions, July 1-September 15, 2021
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Figure S1. US census regions, as defined by the US Census Bureau.
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[Source: https://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf ; accessed October 6, 2021]
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