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Abstract

Substantial racial and ethnic disparities in COVID-19 mortality have been observed at the state
and national level. However, less is known about how race and neighborhood-level disadvantage
may intersect in COVID-19 and excess mortality during the pandemic. To assess this, we link
death certificate data from Minnesota from 2017 through 2020 (N = 186,595 deaths) to the Area
Deprivation Index to examine hyperlocal disparities in mortality. Black, Indigenous, and people of
color (BIPOC) standardized COVID-19 mortality was 459 deaths per 100,000 population in the
most disadvantaged neighborhoods compared to 126 per 100,000 in the most advantaged. Total
mortality increased in 2020 by 14% for whites and 41% for BIPOC. Statistical decompositions
show that most of this growth in racial disparity is associated with mortality gaps between whites
and communities of color within the same levels of area disadvantage, rather than with the fact
that whites live in more advantaged areas.

Keywords
COVID-19; excess mortality; neighborhood disadvantage; Area Deprivation Index; race; ethnicity

Background

An aphorism in disaster planning is that populations that are the worst off prior to a
disaster will inexorably be the worst off during response and recovery phases.(1) There has
similarly long been recognition that the sequelae of structural racism disadvantage certain
populations and advantage others, leading to disparate outcomes in morbidity and mortality
across the United States. (2) Within the space of public health, the concept of inequality
has become a core tenet of public health practice. National frameworks, like Public Health
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3.0, the National Prevention Strategy, Healthy People 2030, and the revised 10 Essential
Public Health Services all have equity at their core. There is recognition that to achieve
“an optimal and equitable level of health,” (3) structural improvements must be made to
the social determinants of health. Yet despite attestations within the field, COVID-19 has
shown, concretely, that disparities persist. (4, 5) The identification of drivers of disparities
is less well developed. A lack of available data has made it challenging to examine the
intersection between socioeconomic status and other sociodemographic characteristics as
drivers of COVID-19 mortality.

Socioeconomic inequalities may lead to higher risk of COVID-19 mortality through
heightened risk of exposure. (6, 7) Socioeconomically advantaged individuals may have
more opportunity to socially distance through access to white-collar remote work, less
crowded housing and transportation, and other resources such as the ability to pay

for delivery services for essential commodities. At the same time, socioeconomically
disadvantaged individuals are more likely to be essential workers, live in crowded housing
and take public transportation, and lack other resources necessary for social distancing

and thus are at heightened risk of exposure to COVID-19.(6, 8) Residential segregation,
often racial and socioeconomic, also increases infectious disease risk through isolation and
concentration: isolation confines infections to segregated areas and prevents transmission
to the rest of the population, and high-density areas increase the probability of disease
transmission within the segregated group.(7) Overall, COVID-19 mortality is higher among
socioeconomically disadvantaged populations.(9-16)

The higher mortality rates among Black, Indigenous and other People of Color (BIPOC)
during the pandemic has been the subject of much public concern. Nationally, the age-
standardized mortality rates for Black and Hispanic Americans are more than triple the
rates for non-Hispanic whites.(17, 18) Other research has shown higher rates of COVID-19
mortality among American Indians.(19) Socioeconomic status (20) also interacts with race
and ethnicity to affect mortality risk. (21)

Geography also is a well-established correlate of inequity. Institutionalized racial
discrimination in housing, employment, credit markets, and consumer interactions created
wide racial and ethnic disparities in SES that manifest geographically.(22) As a result,
BIPOC are more likely to live in socioeconomically disadvantaged neighborhoods.(23)
Examining the intersection of neighborhood disadvantage and race/ethnicity serves as one
alternative to attributing the disparities to specious differences in biology in a way that can
prevent meaningful policy solutions.(24)

To understand how systemic racism interacts with other forms of inequity in the

pandemic to manifest in elevated mortality, we characterize the association of neighborhood
socioeconomic (dis)advantage with pre-2020 mortality, COVID-19 mortality, and 2020
excess mortality in the state of Minnesota in the United States using death certificate data.
We then examine how these associations intersect with race.

Minnesota is of particular interest due to its rapid publication of death certificates
electronically, because it became a “hot spot” for COVID-19 late in 2020, and because

Health Aff (Millwood). Author manuscript; available in PMC 2022 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wrigley-Field et al.

Methods

Page 3

Minnesota has some of highest pre-COVID racial and socioeconomic disparities in the
country. (25) These extreme disparities occur in the context of an overwhelmingly white
state that has also been a major destination for Hmong and, especially, East African
refugees. Minnesota is about 80% white and its remaining population is approximately
evenly divided between Black, Asian-American, and Hispanic populations, with a smaller
Native American population. About half of Minnesota’s residents live in the Minneapolis/St.
Paul metro area, and the other half live in rural areas and smaller cities in what we call
“Qutstate Minnesota” using local parlance (26). Black and Asian-American, and to a lesser
extent Hispanic, populations disproportionately live in the Metro area, while white and
Native American populations are disproportionately Outstate.

Geographic Measures

We linked geographic data to the complete set of death certificates from the Minnesota
Department of Health (MDH) Office of Vital Records for deaths occurring in Minnesota
from January 1, 2017 through December 31, 2020 (n=186,595). For the linkage, we
geocoded all decedent residential addresses in Minnesota to obtain Block Group and
linked to the Area Deprivation Index (ADI), which is a measure of neighborhood-level
socioeconomic (dis)advantage derived from data in the American Community Survey
(ACS). ADI is a stronger measure of neighborhood socioeconomic (dis)advantage

than unidimensional measures (such as poverty rate) because it combines multiple
measures of disadvantage that more accurately reflect the multidimensional character of
a neighborhood’s socioeconomic position.(27) ADI rankings were constructed using a
combination of income, education, employment and housing quality measures to generate
rankings. The methodology used to create the ADI data are described elsewhere.(28-30)
The range of ADI rankings is from one to ten where a ranking of one indicates the lowest
level of disadvantage within the state of Minnesota and ten indicates the highest level of
disadvantage within the state; these scores represent deciles of the socioeconomic index
across block groups in the state. While much prior work on COVID-19 has examined
counties, (10, 31-34) ADI measures, used here at the block group and tract level, capture
very localized distinctions. See Appendix A for more information on the ADI.(35)

We also distinguished between mortality in the 7-County Minneapolis/St. Paul “Twin Cities
Metro area and all other Census tracts and block groups outside of the 7-county Metro area,
which we refer to as “Outstate” Minnesota. Each of these two regions comprises roughly
half of the state’s total population. While COVID-19 mortality increased in rural areas over
the course of 2020, the majority of COVID-19 mortality remained concentrated in urban and
suburban areas (36).

In neighborhood level analyses of mortality, we excluded mortality in long-term care
facilities (LTCFs), or to residents of such facilities when they died elsewhere (e.g., in

a hospital), from residential household mortality in order to better reflect neighborhood
characteristics. ADI does not serve as a meaningful proxy for neighborhood (dis)advantage
among institutionalized populations in the same way as residential households.(11)
However, because LTCFs were a large portion of the state’s total pandemic mortality—
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accounting for 53% of confirmed COVID-19 deaths in 2020—this exclusion could plausibly
affect the results. To examine whether and how our results were affected by excluding
LTCFs, we completed the same analysis including LTCFs. After excluding LTCF deaths, our
data include 122,617 total and 2,733 COVID-19 deaths.

Selecting a deprivation index

This analysis utilizes the ADI instead of other aerial deprivation indices, such as the Social
Vulnerability Index (SVI1). While the SVI is being used by many states for COVID-19
vaccine allocation, the ADI is used here to explore how the structural sequelae of racism
interacts with socio-spatial inequalities because the SVI includes direct measures of race/
ethnicity in its construction and so would confound the comparison. Because the ADI is
defined at the Census Block Group level, we also use it to explore how deprivation at the
Census Tract level relates to more micro scales (Appendix A, Appendix B).

Population Measures

Population size estimates for Census Block Groups and Census Tracts are from the IPUMS
National Historic Geographic Information System for 2014-2018 (37). These estimates are
adjusted to 2019 population sizes (see Appendix A for detailed approach and equations).
The 2019 population sizes are based on the 2019 American Community Survey.(38)

Mortality Measures

We calculated excess mortality—or the difference between observed and expected mortality
—in 2020 by subtracting the average mortality from 2017 — 2019 from mortality in 2020
for the entire year. Excess mortality incorporates deaths from COVID-19 and other causes
indirectly attributable to the pandemic through pathways like averted medical care.(39)

For COVID-19 mortality, we characterized a death as a COVID-19 death if it was listed

as “confirmed” COVID-19 on the death certificate (in any cause of death line) using an
International Classification of Disease (ICD-10) code of UQ7.1 assigned by the National
Center for Health Statistics (n = 5,803 in 2020). This designation was not necessarily based
on COVID-19 laboratory tests.

Race/Ethnicity Measures

To examine whether mortality patterns vary by race and ethnicity, we conducted a race-
stratified analysis using race and ethnicity from the death certificate data. \We used race-
bridging algorithms(40) to match population denominators to the racial classifications on
death certificates (see Appendix A for more information). In order to use the best-available
race-specific population estimates, we aggregated race-specific analyses up to the Census
tract level (see Appendix A for details). Furthermore, because extremely few BIPOC
Minnesotans live in ADI 1 or ADI 2 (highly advantaged) tracts in Outstate Minnesota
(N~1,200 in ADI 1, N~7,000 in ADI 2), we combined ADI levels 1-3 in the main race-
specific analyses stratified by region (see Appendix C for raw rates that retain all ten ADI
categories).

Due to the small geographic unit of analysis—even after aggregating into ADI deciles
—we were unable to examine distinct racial and ethnic groups. Thus, we stratified the
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analysis with non-Hispanic white individuals in one group and BIPOC—which includes
Black, American Indian or Alaskan Native, Asian or Pacific Islander, and Hispanic/
Latino—in another group.(41) The majority of COVID-19 deaths were among white
Minnesotans (n=5,010) and rest were distributed among BIPOC (n=793). The BIPOC group
combines populations with distinctive histories and experiences. It has different racial/ethnic
composition in the Metro (44% Black, 29% Asian, 24% Hispanic, 2% Native American)
compared to Outstate (39% Hispanic, 29% Black, 17% Asian, 14% Native American).
Previous analyses showed that, in Minnesota, the primary racial divide in COVID mortality
is between non-Hispanic whites and all other racial groups.(42) This differs from the
national pattern, where Asian and Asian-American populations often have similar mortality
to non-Hispanic whites, and may reflect that Minnesota’s Asian-American population is
predominantly Southeast Asian in origin—an ethnic group experiencing substantial systemic
racism in the United States.(43, 44)

Decomposition Analyses

To further characterize geographic disparities associated with COVID-19 by race/ethnicity,
we decomposed the absolute BIPOC/white mortality disparity into “neighborhood
disadvantage” and “residual disadvantage” components. The “neighborhood disadvantage”
component reflects the mortality disparity associated with racial differences in the ADI
deciles, i.e., the fact that white people live in more advantaged neighborhoods on average.
The “residual disadvantage” component captures the extent to which BIPOC have higher (or
lower) mortality than white populations living in the same ADI decile. This component is
functionally an ADI-standardized racial disparity. The decomposition equations are given in
Appendix A.

While some of the descriptive results present unadjusted mortality in order to describe the
overall risk for each population, other results, including the decomposition analysis, use
mortality estimates adjusted for age and sex in order to summarize the interaction of racial
and place-based socioeconomic stratification, net of the other major demographic drivers of
COVID-19 risk. The “standard” age and sex distribution is that of the 2019 population of
Minnesota.

Limitations

A limitation of this study is its reliance on death certificate data, which introduces the
possibility of misclassification of key information, particular race/ethnicity and cause of
death. Misclassification rates for race and ethnicity on death certificate data are low for

the non-Hispanic white, non-Hispanic Black, Hispanic/Latino, and Asian or Pacific Islander
populations.(45) Misclassification is higher, however, for the American Indian or Alaska
Native population (40% in one study).(45) Since we group the BIPOC population, the racial
misclassification that would be consequential would be white being misclassified as non-
white or vice-versa. In particular, misclassification will bias our results if, for example, it is
more likely that Hispanic whites would be misclassified as non-Hispanic white depending
on their neighborhood. To the extent that Hispanic whites have higher mortality than non-
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Hispanic whites, such misclassification would tend to inflate white mortality estimates, and
thus is likely to be conservative for the size of racial disparities.

Meanwhile, undercounting of COVID-19 deaths is a concern, and is likely to be differential
by race and geography.(18, 31, 42, 46) To mitigate these concerns, we examine multiple
outcomes: COVID-19 mortality, excess mortality, and total mortality in 2020. To the

extent that COVID-19 was differentially underdiagnosed in BIPOC populations, the

racial disparities in COVID-19 mortality reported here will be underestimates. Any such
underestimates will also bias our neighborhood analyses to the extent that diagnosis patterns
also differed by neighborhood. In contrast with COVID-19 mortality, excess mortality is less
likely to be underreported, yet is harder to interpret as a direct reflection of the pandemic.
Excess mortality is likely to reflect a mixture of diagnosed and undiagnosed COVID-19
deaths, mortality indirectly attributable to the pandemic, and the suppression of some causes
of death (e.g., influenza) due to social distancing. Although neither certified COVID-19 nor
excess mortality is a perfect measure of the intensity of the pandemic, examining the two
together offers a more complete picture of the pandemic’s mortality burden.

Total mortality in 2020 outside long term care facilities increased 17% from reference years
of 2017-2019 in Minnesota, with much of the increase directly attributable to the COVID-19
pandemic. This increase was 14% for whites and 41% for BIPOC.

In the reference period (2017-2019), mortality statewide across Minnesota was concentrated
in more disadvantaged neighborhoods compared to advantaged neighborhoods (Appendix
B). Excluding deaths among residents of long-term care facilities, the crude 2017-2019
mortality rate was 635 deaths per 100,000 people in the most disadvantaged neighborhoods
(ADI of 10) compared to 341 deaths per 100,000 in the most advantaged neighborhoods
(ADI of 1). The 2020 COVID-19 mortality rate was 75 deaths per 100,000 people in

the most disadvantaged neighborhoods compared to 23 deaths per 100,000 in the most
advantaged neighborhoods, and the 2020 excess mortality rate grew to 120 deaths per
100,000 people in the most disadvantaged compared to 53 deaths per 100,000 people in the
most advantaged neighborhoods.

In 2020 in Minnesota, COVID-19 and excess mortality rates were substantially higher for
BIPOC living in the Metro region than for all other race-region combinations (Exhibit 1;
Appendix C). The elevated mortality for Metro BIPOC coincided with two other patterns:
higher mortality in Metro vs. Outstate Minnesota (i.e., areas outside the Twin Cities

Metro Area) for whites at relatively high deprivation levels (ADI 7+), and, for all groups,
notably higher excess mortality and COVID-19 mortality rates in the most disadvantaged
neighborhoods (ADI 10) compared to all others. The excess mortality rate, standardized

for age and sex, was 639 deaths per 100,000 people for BIPOC in the most disadvantaged
neighborhoods (statewide), compared to 229 per 100,000 people in the most advantaged
neighborhoods; the same rates for whites were 437 and 152 per 100,000, respectively. Those
rates were as high as 734 per 100,000 for Metro BIPOC, compared with 563 per 100,000 for
Metro whites. Because relatively few BIPOC live in Outstate Minnesota, excess mortality
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estimates for this population are imprecisely estimated; estimates for other populations and
for other outcomes are more precise (Appendix D).

These differences in mortality rates interact with differences in where white and BIPOC
people live. For example, among BIPOC in the Metro area, 8% live in Census tracts

with ADI 1, while 6% live in tracts with average ADI 10; among whites in the Metro

area, 18% are in ADI 1 and less than 1% in ADI 10. In Outstate, few people of any

race live in advantaged tracts, and the population is generally more likely to reside in
deprived areas (Appendix C). Mean tract-level ADI is 5.5 for Metro BIPOC, 6.9 for Outstate
BIPOC, 3.7 for Metro whites, and 6.2 for Outstate whites. Thus, while deprived Metro
neighborhoods had elevated risk for whites as well as BIPOC, Metro whites live in notably
more advantaged neighborhoods than other populations in the state. These population
distributions raise the question of how differences in neighborhood deprivation interact with
mortality differences within neighborhood.

The racial disparity in age- and gender-standardized mortality outside LTCFs grew
substantially in 2020, from 110 deaths per 100,000 in 2017-2019 to 325 per 100,000 in
2020—increasing by a factor of nearly 3. Alongside this increase in racial disparity, the
relationship of mortality disparity to the racial patterning of neighborhood disadvantage also
shifted. Racial disparities in mortality before the pandemic tended to be driven by whites
living in more advantaged geographies than BIPOC populations on average (neighborhood
disadvantage), while aggregate disparities during the pandemic were driven by higher
BIPOC mortality net of geographic disadvantage (residual disadvantage). For total mortality
in Minnesota, 72% of the racial disparity in 2017-2019—but only 30% of the 2020 disparity
—uwas driven by BIPOC populations tending to live in more disadvantaged neighborhoods.
However, these results obscure a “Simpson’s Paradox”(47) in 2020 mortality: neighborhood
disadvantage statistically accounts for a majority of the racial disparity in both Metro (60%)
and Outstate (64%) regions, despite accounting for only half of that amount statewide,
indicating that geographic sorting at both the regional and neighborhood levels contributed
to racial disparities in 2020 mortality.

Underscoring the importance of geographic sorting, in 2017-2019, racial disparities in
mortality in Outstate and, especially, Metro Minnesota were fully statistically accounted

for by neighborhood disadvantage: Within ADI deciles in that time period, on average, the
white population had higher age- and gender-adjusted mortality than the BIPOC population
(reflected in the negative sign of the residual disadvantage measure). This negative residual
disadvantage was driven by large racial disparities, in the direction of higher white mortality,
in highly disadvantaged neighborhoods (Appendix Table E2).

Against this backdrop of pre-pandemic mortality heavily associated with neighborhood
disadvantage, the pandemic has moderately increased the mortality disparities due to
BIPOC living in more disadvantaged neighborhoods than whites on average, while

radically increasing the residual mortality disparities. Residual disparities, reflecting BIPOC
disadvantage compared to whites in similar-quality neighborhoods, were much larger in the
Metro area compared to Outstate Minnesota. For example, residual disadvantage in 2020
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excess mortality was 252 deaths per 100,000 in the Metro, compared with 57 deaths per
100,000 in Outstate Minnesota.

In total mortality in 2020, the largest disparities within ADI deciles were in highly
advantaged neighborhoods in the Metro and, to a lesser extent, middle-ADI neighborhoods
in Outstate Minnesota. Combining the within-ADI (residual disadvantage) and between-ADI
(neighborhood disadvantage) disparities, the neighborhoods contributing the most total
disparity in 2020 were primarily highly advantaged neighborhoods in the Metro (where
BIPOC are substantially underrepresented, overall mortality is notably low, and mortality is
highly unequal across racial groups) (Appendix Table E2).

As a sensitivity analysis, we repeated the analysis including LTCFs. The results indicated
that mortality is less disproportionately concentrated in disadvantaged neighborhoods when
LTCFs are included, and thus indicated that including LTCFs masked socioeconomic
disparities in COVID-19 and excess mortality (Appendix F). This finding may be because
the SES of long-term care residents are different from the SES of the neighborhood as a
whole.(11)

Discussion

In 2020, COVID-19 mortality and excess mortality in Minnesota were concentrated in
disadvantaged neighborhoods. This is particularly meaningful, as BIPOC across the state
live in less advantaged neighborhoods than whites, on average, although whites in the
Twin Cities Metro Area also live in significantly more advantaged areas, on average,
compared to whites in Outstate Minnesota (i.e., outside of the Metro). In a race- and
geography-stratified analysis, we found that COVID-19 mortality and excess mortality
were substantially higher for Metro-area BIPOC than Metro-area whites living in similarly
disadvantaged neighborhoods. We also found that, for both racial groups, both regions,
and all types of mortality, the most disadvantaged neighborhoods had substantially higher
mortality than slightly less disadvantaged neighborhoods.

A primary take-away from the results is that, before the pandemic, BIPOC/white mortality
disparities were largely driven by neighborhood disadvantage, yet COVID-19 and excess
mortality were primarily driven by what we called “residual disadvantage” (i.e., disparities
net of neighborhood disadvantage). Thus, while pre-pandemic BIPOC/white mortality
disparity reflects BIPOC living in more highly deprived neighborhoods, we found that
pandemic-associated mortality stratifies similarly disadvantaged BIPOC and white residents.
This shift in the overall disparity to largely reflect residual disadvantage does not reflect a
reduction in neighborhood disadvantage for BIPOC. Indeed, neighborhood disadvantage
increased somewhat in 2020 compared to prior years. Rather, it reflects a far larger
increase in the racial disparity in mortality even for BIPOC and whites at similar levels

of neighborhood deprivation. We found that, prior to the COVID-19 pandemic, within
broad regions, whites on average had higher pre-pandemic mortality than BIPOC in
similar neighborhoods. This disparity may reflect neighborhood selection processes(48)
such that whites living in highly deprived areas may be likely to lead highly disordered
lives compared to BIPOC for whom systemic racism produces more pathways into
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such neighborhoods. During the pandemic, this residual disadvantage reversed, reflecting
substantially greater BIPOC risk net of neighborhood disadvantage. This large residual
disadvantage may reflect systematic inequalities that have led BIPOC to be at greater

risk of COVID-19 exposure due to occupational risk to unprotected essential workers

and their families,(48-50) denser housing,(50, 51) and increased likelihood of living

in multigenerational households;(52) along with greater vulnerability to mortality due

to increased likelihood of comorbidities(53, 54) and worse treatment by some medical
providers.(55) Residual disadvantage may also reflect segregation processes at an even more
micro level than Census tracts, such as at the level of individual city blocks.

The high rates of COVID-19 mortality in disadvantaged neighborhoods in all parts of

the state warrant further investigation and remediation. During 2020, COVID-19 incidence
increased dramatically in rural areas, and by the end of the year, rural areas reported

the most new COVID-19 cases (56). Understanding the local nature of these mortality
disparities can illuminate the ways in which current public health infrastructure and
investments in infrastructure can ameliorate or exacerbate health inequalities during public
health crises. Prioritizing social investment by area deprivation prior to a disaster may help
ameliorate the disparities that otherwise would present during the disaster. At the same time,
the notably higher COVID-19 and excess mortality for Metro-area BIPOC, as well as the
heightened mortality for the most highly deprived neighborhoods throughout the state—even
compared with only slightly less deprived neighborhoods—suggests that highly targeted
pandemic responses—such as testing and, more recently, vaccination—directed at highly
deprived neighborhoods might have paid disproportionate dividends.

Understanding whether neighborhood disadvantage is a risk factor for COVID-19, and
whether race affects the strength of this association, can improve our understanding of the
social determinants of health. COVID-19 shows that it is insufficient to be concerned about
high-level inequalities observed across geographies, but that we must embrace the call of
Public Health 3.0 (3) to utilize geographically acute, actionable data in decision-making and
policy setting. County and even city-level analyses may obfuscate the very disparities and
social determinants that public health frameworks increasingly attend to. Indices like the
ADI or SVI that operate at tract or block group levels provide far deeper insight into the
structural issues facing localities than broader regional residential patterns considered alone.
Yet the differential patterns of racial and neighborhood-level disadvantage in the Metro

vs. Outstate Minnesota regions—and the fact that area deprivation is a better predictor of
mortality within these geographic regions than in the state as a whole—also suggest the
necessity of considering multiple scales of geography simultaneously in order to accurately
characterize intersectional risks.

Neighborhood-level analysis of 2020 mortality in Minnesota showed that the age- and
sex-adjusted gap between BIPOC and whites is attributable to (a) BIPOC populations dying
at higher rates than whites who live in the same geographic level of disadvantage and (b)
BIPOC populations being much more likely to live in disadvantaged communities compared
to whites. Efforts to improve the social determinants, then, must seek to ameliorate both
types of disparities, mortality gaps observed among populations living in similar levels of
geographic disadvantage and the gap from unequal geographic disadvantage, in order to
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improve both the aggregate level of population health and the distribution of health between
groups. Interventions that consider neighborhood context are more likely to be effective in
reducing COVID-19 mortality than universal and indiscriminate intervention approaches.
(57)

Supplement

ary Material

Refer to Web version on PubMed Central for supplementary material.
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Exhibit 1 (figure):

2020 Excess Mortality (Adjusted for Age and Sex) in Minnesota by Race, Region, and Area
Deprivation. Data Sources: Death Certificates from the Minnesota Department of Health
(MDH) Office of Vital Records linked to the Area Deprivation Index (ADI) data.

Notes: An ADI ranking of one indicates the lowest level of disadvantage within the state of
Minnesota and ten indicates the highest level of disadvantage within the state of Minnesota.
Excess mortality was calculated by subtracting the average all-cause mortality from 2017-
2019 from mortality in 2020. Twin Cities Metro includes all deaths among residents of the
7-County Twin Cities Metro area (Anoka, Carver, Dakota, Hennepin, Ramsey, Scott, and
Washington counties). BIPOC includes all people of color who did not identify their race as
white. Death rates in this exhibit are standardized for age and sex (details in Appendix A).
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Distribution of Population and COVID-19 Mortality
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Exhibit 2 and Exhibit 3:
Exhibit 2 (figure): Distribution of Population and COVID-19 Death Rates by Area

Deprivation (White Metro Population). Data Sources: Death Certificates from the Minnesota
Department of Health (MDH) Office of Vital Records linked to the Area Deprivation Index
(ADI) data.

Notes: The range of ADI ranking of one indicates the lowest level of disadvantage within
the state of Minnesota and ten indicates the highest level of disadvantage within the state of
Minnesota. COVID-19 mortality includes COVID-19 (ICD UQ7.1) on the death certificate.
Twin Cities Metro includes all deaths among residents of the 7-County Twin Cities Metro
area (Anoka, Carver, Dakota, Hennepin, Ramsey, Scott, and Washington counties). BIPOC
includes all people of color who did not identify their race as white. Death rates in these
exhibits are not adjusted for age or sex in order to highlight descriptive distributions of
populations and deaths.

Exhibit 3 (figure): Distribution of Population and COVID-19 Death Rates by Area
Deprivation (BIPOC Metro Population). Data Sources: Death Certificates from the
Minnesota Department of Health (MDH) Office of Vital Records linked to the Area
Deprivation Index (ADI) data.
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Notes: The range of ADI ranking of one indicates the lowest level of disadvantage within
the state of Minnesota and ten indicates the highest level of disadvantage within the state of
Minnesota. COVID-19 mortality includes COVID-19 (ICD U07.1) on the death certificate.
Twin Cities Metro includes all deaths among residents of the 7-County Twin Cities Metro
area (Anoka, Carver, Dakota, Hennepin, Ramsey, Scott, and Washington counties). BIPOC
includes all people of color who did not identify their race as white. Death rates in these
exhibits are not adjusted for age or sex in order to highlight descriptive distributions of
populations and deaths.
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Exhibit 4 (figure):

Gap in BIPOC/White Mortality, by Type. Data Sources: Death Certificates from the
Minnesota Department of Health (MDH) Office of Vital Records linked to the Area
Deprivation Index (ADI) data.

Notes: Pre-2020 mortality reflects the average all-cause mortality from 2017-2019.
COVID-19 mortality includes lab-confirmed COVID-19 (ICD U07.1) on the death
certificate. Excess mortality was calculated by subtracting the average all-cause mortality
from 2017-2019 from mortality in 2020 for the same calendar months. 2020 total mortality
includes all-cause mortality (including COVID-19 mortality) during 2020. The gap in
BIPOC/white mortality associated with ‘neighborhood disadvantage’ indicates how much
of the mortality gap is associated with whites living in more advantaged areas on average,
whereas ‘residual disadvantage’ is the gap between BIPOC/whites that live in the same level
of disadvantage. The vertical line on each bar indicates the total BIPOC/white disparity and
is the sum of neighborhood disadvantage and residual disadvantage.
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