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Abstract 

 

 

 

Factors Contributing to the Insufficient Understanding of how COVID-19 is Intertwined 

with Race and Ethnicity in the United States 

 

Elora Corrine Kalix, MPH 

 

University of Pittsburgh, 2021 

 

 

 

Abstract 

 

 

 

Background: The United States is currently experiencing how the COVID-19 pandemic is 

disproportionately affecting many non-white communities, yet there continues to be difficulty in 

accurately analyzing and interpreting racial and ethnic disparities, as the methods for collecting 

and reporting these data vary dramatically across the nation. The goals of this study were to provide 

an overview of how states were reporting their COVID-19 race and ethnicity data and to explore 

if there were state-level factors associated with how Hispanic ethnicity was being reported.   

 

Methods: Data on all fifty states’ reporting of race and ethnicity distributions of COVID-19 cases, 

hospitalizations, and deaths were collected from state health departments’ publicly available 

COVID-19 data. State factors that included sociodemographics, healthcare, and politics were 

collected and used in univariate and multivariate logistic regression analyses assessing associations 

with the outcome of reporting ethnicity as a variable separate from or included with race. 

 

Results: As of February 2021, there were 49 (98%) states publicly reporting race and ethnicity 

data for COVID-19 cases, 17 (34%) for COVID-19 hospitalizations, and 45 (90%) for COVID-19 
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deaths. Indicators used for race and ethnicity varied across states. For all states, missing race and/or 

ethnicity of COVID-19 cases and deaths data ranged from 5% to 67.8% for cases and 0% to 43.3% 

for deaths. In the multivariate logistic regression model with case data, two predictors were 

statistically significantly associated with lower odds of reporting ethnicity separate from race: 

higher state proportion of Hispanic population (OR 0.81; 95%CI 0.68, 0.97) and higher state 

median income (OR 0.70 95%CI 0.52, 0.92). In the multivariate logistic regression with death 

data, the only factor that was statistically significant was median income (OR 0.78; 95%CI 0.65, 

0.94). 

 

Conclusion: Across the United States, data on race and ethnicity in cases, hospitalizations, and 

deaths from COVID-19 vary in their reporting. It is imperative that the collection and reporting of 

COVID-19 race and ethnicity data be improved, as the ability to have meaningful impact on this 

public health concern is contingent on high-quality data.  



 vi 

Table of Contents 

Preface ........................................................................................................................................... xi 

1.0 Introduction ............................................................................................................................. 1 

1.1 Gaps in Knowledge and Public Health Significance ................................................. 10 

2.0 Objectives............................................................................................................................... 12 

3.0 Methods .................................................................................................................................. 13 

3.1 Study design .................................................................................................................. 13 

3.2 Collection of reported race and ethnicity data .......................................................... 13 

3.3 Collection of state-level characteristics ...................................................................... 15 

3.4 Statistical analysis ......................................................................................................... 17 

4.0 Results .................................................................................................................................... 19 

4.1 Race and ethnicity indicators reported by states....................................................... 19 

4.2 Missing race and ethnicity data................................................................................... 19 

4.3 Descriptive Statistics .................................................................................................... 22 

4.4 Univariate logistic regression of states’ COVID-19 case data .................................. 30 

4.5 Multivariate logistic regression of states’ COVID-19 case data............................... 30 

4.6 Univariate logistic regression of states’ COVID-19 death data ............................... 31 

4.7 Multivariate logistic regression of states’ COVID-19 death data ............................ 32 

5.0 Discussion............................................................................................................................... 33 

5.1 Practical Implications .................................................................................................. 37 

5.2 Strengths and limitations ............................................................................................. 38 

5.3 Future directions .......................................................................................................... 39 



 vii 

5.4 Conclusion ..................................................................................................................... 39 

Bibliography ................................................................................................................................ 41 



 viii 

List of Tables 

Table 1. Summary of current definitions of race and ethnicity categories for federal 

reporting standards in the United States34,34 .......................................................................... 9 

Table 2. Each of the fifty states' health department's main COVID-19 dashboard pages .. 14 

Table 3. Summary of covariates used in statistical analyses ................................................... 16 

Table 4. Statistical differences in state-level factors by those states who reported ethnicity 

separate from race or included with race for case data ...................................................... 29 

Table 5. Statistical differences in state-level factors by those states who reported ethnicity 

separate from race or included with race for death data .................................................... 29 

Table 6. Results from univariate and multivariate logistic regression models analyzing case 

data. The modeled outcome is that ethnicity is being reported separate from race ......... 31 

Table 7. Results from univariate and multivariate logistic regression models analyzing death 

data. The modeled outcome is that ethnicity is being reported separate from race ......... 32 

 

 



 ix 

List of Figures 

Figure 1. Race and ethnicity data publicly available from each state.................................... 20 

Figure 2. Geographic distribution of states' reporting of ethnicity data for case data ........ 21 

Figure 3. Geographic distribution of states' reporting of ethnicity data for death data ...... 21 

Figure 4. The distribution of white state population proportion by states reporting ethnicity 

separate from and included with race for both cases (A) and deaths (B) .......................... 23 

Figure 5. The distribution of Hispanic state population proportion by states reporting 

ethnicity separate from and included with race for both cases (A) and deaths (B) .......... 23 

Figure 6. The distribution of state median household income by states reporting ethnicity 

separate from and included with race for both cases (A) and deaths (B) .......................... 24 

Figure 7. The distribution of state per capita public health spending by states reporting 

ethnicity separate from and included with race for both cases (A) and deaths (B) .......... 24 

Figure 8. The distribution of state population proportions under age 65 without health 

insurance by states reporting ethnicity separate from and included with race for both cases 

(A) and deaths (B) ................................................................................................................... 25 

Figure 9. Geographic distribution of white proportion of state populations ........................ 25 

Figure 10. Geographic distribution of Hispanic proportion of state populations................. 26 

Figure 11. Geographic distribution of states' median household incomes ............................ 26 

Figure 12. Geographic distribution of states' per capita public health spending ................. 27 

Figure 13. Geographic distribution of states' population proportions under age 65 without 

health insurance ...................................................................................................................... 27 



 x 

Figure 14. Geographic distribution of states' governor political party affiliation at start of 

COVID -19 pandemic .............................................................................................................. 28 

Figure 15. Geographic distribution of states' majority vote in the 2020 presidential election

................................................................................................................................................... 28 

 



 xi 

Preface 

On March 10, 2020, I saw a tweet that finally put me over the edge in anger and frustration about 

the xenophobia that was already quite rampant stemming from the spread of COVID-19. I wrote 

on Twitter right then, that that tweet decided for me that I would write my master’s essay about 

racism in a pandemic. Of course, I had no idea then just how much worse it was going to get, so 

thank you to the racists, the xenophobes, and all the structural factors in the United States that 

allow this, for giving me the opportunity for this interesting, albeit angering, perspective into 

epidemiologic concepts about data reporting. 

  

A genuine thank you to my committee for their involvement and guidance, as well as to my 

academic (and honestly, life sometimes) advisor, Dr Nancy Glynn. 

 

Most of all, a final thank you to the global pandemic for providing the most ironic and 

unbelievable situation to get a degree in epidemiology during. 



 1 

1.0 Introduction  

On December 31, 2019, the World Health Organization (WHO) first learned of a cluster of 

viral pneumonia with unknown cause in the city of Wuhan, Hubei Province, People’s Republic of 

China, and within days, investigations were underway.1 The following week, WHO reported that 

Chinese researchers had determined the cause of the outbreak to be a novel coronavirus, the viral 

genome was sequenced, and the first related death was reported.1 The United States reported its 

first case of this novel coronavirus on January 21, 2020, marking the first case in the Americas.1 

The WHO announced the official name of this novel coronavirus disease on February 11, 2020: 

COVID-19.1 An abbreviation of coronavirus disease 2019, COVID-19 was chosen using the 

relatively recently updated disease naming best practices, wherein attention is paid to avoid 

stigmatization and inaccuracies associated with geographic location or groups of people.2 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), is a betacoronavirus that 

shares similarities to previously epidemic-producing betacoronaviruses SARS-CoV-1 and Middle 

Eastern respiratory syndrome coronavirus (MERS-CoV).3 Surface glycoproteins give the 

coronavirus a crown-like structure that provides the name for the Coronaviridae family.3 The virus 

is highly transmissible through respiratory droplets, which are expelled through actions of 

speaking, coughing, or sneezing.3,4,5 The spectrum of severity of COVID-19 varies from 

asymptomatic to critically ill.3 Common symptoms of mild illness are similar to what is typical of 

upper respiratory infections and consist of fever, headache, dry cough, and fatigue.3,5 Other 

symptoms reported in mild to moderate disease include rashes, loss of taste and/or smell, and 

gastrointestinal symptoms like nausea or diarrhea.3,5 More serious COVID-19 illness can lead to 

hypoxia requiring mechanical ventilation and sepsis requiring vasopressor support.3  
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As the virus continued to rapidly spread, WHO declared the situation a pandemic on March 

11, 2020.1 Infection prevention campaigns were put into action, and high-level suggestions from 

the WHO and the United States Centers for Disease Control and Prevention (CDC) were similar 

and comprised practicing proper hand hygiene, physical distancing of at least six feet, disinfecting 

frequently touched surfaces, and staying home if feeling ill.4,5 As the pandemic and our 

understanding of the virus progressed, prevention and mitigation efforts were modified 

accordingly. In the United States, some of these prevention and mitigation efforts were at the 

federal level, but most fell largely at the discretion of individual states.  

At the federal level, President Donald Trump declared the COVID-19 outbreak a national 

emergency on March 13, 2020, two days after the WHO officially recognized the outbreak as a 

pandemic.6 This national emergency declaration, which was dated beginning March 1, 2020, 

facilitated the following disease mitigation strategies: establishing mandatory quarantines for 

infected and exposed individuals, provisioning personal protective equipment for health care 

providers, and preparing laboratories with tools for detecting SARS-CoV-2. The declaration also 

marked the denial of entry to the United States for foreign nationals from areas where COVID-19 

was more rapidly spreading, including China, Iran, and the Schengen Area of Europe. National 

legislation, most notably the Coronavirus Aid, Relief, and Economic Security (CARES) Act, was 

passed on March 28, 2020 and provided extended unemployment and stimulus payments.7,8 

The responses from individual states varied dramatically in terms of how quickly measures 

were enacted and how extensive the mitigation efforts were. Some state governors closed non-

essential businesses and mandated mask wearing in public, whereas others were more reserved in 

their issuance of these measures.9 States with governors more politically aligned with President 

Trump, particularly Florida, Georgia, and Texas, were slower in implementing their mitigation 
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measures.9 While the political party line of state governors was not the only factor affecting states’ 

responses, there were concerns that federal allocation of resources to states was influenced by the 

political affiliation of the governor. For example, early in the pandemic, there were concerns about 

the availability of personal protective equipment availability, and a federal stockpile housed 

equipment that could be distributed to states. Some states with governors considered political foes 

of President Trump (i.e., Michigan, Oregon, and New York) reported receiving far less equipment 

than requested, while other states with governors considered allies of the president received all 

equipment requested.9 Following the passage of the CARES Act, distribution of funds was, again, 

seen as disproportionately in favor of political allies over where resources were in greatest need.9 

In the general population of the United States, the pandemic quickly became politicized. 

Likewise, network news and newspapers polarized their reporting of COVID-19 favoring the 

positions and perspectives of either Democrats or Republicans.10 One study identified significant 

differences by self-reported political affiliation in the opinions of the public on if news media 

coverage of the pandemic was accurate and providing necessary information.11 After the first few 

weeks of beginning mitigation measures in the United States, a national survey explored partisan 

views of the response to the pandemic thus far; there was a statistically significant difference in 

the proportions of self-identified liberals and conservatives who believed the government was not 

doing enough in response and who believed the public was over- or underreacting.12 There has 

also been evidence supporting the reemergence of the political and xenophobic idea of “Yellow 

Peril,” defined as Western fear of Asians in American, evidenced by sharply increasing reports of 

race-driven hate crimes and sentiments focused on Asian-Americans in 2020.13-17  

This spike in anti-Asian attacks related to COVID-19 is not the first time that racist or 

xenophobia attacks have occurred in response to a health crisis. In 1900, San Francisco’s 
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Chinatown neighborhood experienced an outbreak of bubonic plague that led to serious 

discrimination of these Chinese Americans.18 During the early 1900’s tuberculosis outbreak in the 

Southern United States, Black people were labeled by public officials as unhygienic and likely to 

partake in activities that could increase tuberculosis risk, calling them “incorrigible.”19 The 1918 

“Spanish flu” influenza pandemic did not even originate in Spain, but its name led to the 

stigmatization of Spanish nationals.13 The native population in the Southwestern United States 

experienced stigmatization and discrimination in 1993 after an outbreak of hantavirus in the region 

was referred to as “Navajo disease.”18 In 2009, during the outbreak of H1N1 influenza that 

originated in Mexico, Mexicans and others of Hispanic descent faced increased stigma from others 

in the United States.13 In the United States, immigrants from countries with endemic tuberculosis 

are often reluctant to be tested for tuberculosis out of fear of social stigmatization.18 The 2014 

outbreak of Ebola in Western Africa led to Africans in the United States being targeted.20 The 

2003 SARS epidemic, the viral precursor to COVID-19, which also originated in China, resulted 

in many Chinese Americans and others of East Asian descent experiencing targeted stigmatization; 

this resulted in articles written recounting the experiences similarly to what has been occurring 

with COVID-19.18,20  

Unfortunately, within the current COVID-19 pandemic, this racism and xenophobia 

towards Asians and Asian Americans has continued. Chinese people have generally been the target 

of this, given the virus’s origination in China, but hate has spilled into other Asian subgroups, 

likely due to the documented phenomenon where non-Asians conflate various Asian groups, 

suggesting that “all Asians look alike.”21 Participating in this hate has become easier with the 

internet, particularly through sites like Twitter and 4chan, both of which have been focuses of 

studies during the COVID-19 pandemic about their use in Asian discrimination.21,22 One study, 
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which analyzed COVID-19-related tweets around the start of the outbreak, found that tweets about 

Asians that were negative increased by 68.4% between November 2019 and March 2020 while 

negative tweets about other racial and ethnic groups remained stable.21 A thematic analysis of 

COVID-19 tweets in this same study showed that about 20% of the COVID-19 tweets expressed 

racism and/or blame towards Asians and/or Asian Americans; 18% of COVID-19 tweets during 

the same time mentioned Donald Trump. It has been noted that just because a lot of this hate has 

been occurring on the internet does not mean it does not have serious and tangible effects on Asian 

and Asian-American communities.16 

The use of terms like “Wuhan virus” and “China virus” were frequent early in the outbreak, 

where they were Googled extensively in January 2020, although at this time, the geographic 

location was the main information to go off of for searching purposes.21 These terms and their 

variants became the catalyst for many debates on Twitter.21 By February 2020, when the WHO 

released its naming guidelines of this novel virus, specific in avoiding potential geographic 

stigmatization, searches and use of these terms online slowed. However, Google searches of these 

terms spiked again in March, rising 650%, after their frequent use by some United States 

politicians.21 These include US Representative from Arizona Paul Gosar, former US Secretary of 

State Mike Pompeo, and most notably, then-President Donald Trump.21 The participation in and 

defense of the use of these terms continued. A joint statement, written by the US State Department, 

from the Group of Seven (G7) member nations regarding the virus used the term “Wuhan virus.”23 

By this time in late March 2020, the WHO had already officially named the virus, sparking 

criticisms and separate statements made by other G7 nations. The State Department countered that 

the use of “Wuhan virus” is meant to be informative, though it has otherwise been referred to as 

inflammatory, especially given the spiking reports of racist and xenophobic incidents involving 
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Asians and Asian Americans in the United States around this time.23 Secretary of State Mike 

Pompeo continued to publicly target China.23 

It did not take much time before the United States faced international criticism for its initial 

handling of the pandemic and use of such terms. However, plenty of criticism was coming from 

within the nation as well, particularly once there were reported trends of minority populations in 

the United States being disproportionately affected by COVID-19. In early April 2020, the states 

of Michigan and Wisconsin released state COVID-19 data that showed disparate effects of rates 

of COVID-19 infection by race.19 Soon after, authorities from the cities of Chicago and New York 

City reported that their Black and Hispanic/Latino populations had higher case rates and mortality 

than white individuals.24 Racial and ethnic disparities in COVID-19 infection and mortality 

continued to be reported in other locations, including front-page articles in newspapers such as the 

New York Times and the Los Angeles Times.19 With concerns about the quality of collected and 

reported demographic race and ethnicity data, two Democratic elected United States legislators 

from Massachusetts, Senator Elizabeth Warren and Representative Ayanna Pressley, faulted the 

government for the lack of publicly-reported racial and ethnic demographic data on COVID-19 

testing and infections. Following their open letter, several states and municipalities began to 

incorporate such demographic data in publicly available COVID-19 datasets.19 Members of a 

House of Representatives health subcommittee met with Dr. Robert R. Redfield, the director of 

the CDC, and openly criticized the agency’s anticipation and response to the pandemic and its 

disproportionate effects on racial and ethnic minority communities.25  

These criticisms of the CDC and federal response to the pandemic at large resulted in new 

data reporting requirements from the Trump Administration on June 4, 2020.26 For COVID-19 test 

results, data on race and ethnicity, age, and sex became required for reporting to local and state 
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health departments, which would subsequently report these to the CDC.25,26 While many states 

otherwise also report about their COVID-19 hospitalizations and deaths, collecting and/or 

reporting race and ethnicity for hospitalizations or deaths was not mandated. After the first few 

months of the demographics reporting, race and ethnicity data for COVID-19 cases as reported by 

the CDC were sparce. For example, as of September 16, 2020, 50% of the reported cases had 

missing data for race and ethnicity.26 One early report of the missing race and ethnicity data for 

COVID-19 cases noted that these data were missing for up to a third of cases in states where some 

then-leaders of the US government call home, notably the President (Florida), the Vice President 

(Indiana), the Senate Majority Leader (Kentucky), and the Speaker of the House of Representatives 

(California).26 Missing data linking the demographic characteristics of those with COVID-19 

infection and their medical outcomes have been a major limitation of studies focused on variation 

in COVID-19 infection, COVID-19 medical outcomes, and the quality and equity of COVID-19 

management in the United States.24,26-31 

For some racial groups in the United States, the difficulties of drawing conclusions are 

compounded by the fact that some race categories are often left out. For the minority racial 

populations in the United States who comprise much smaller proportions of the population, 

specifically American Indians, Alaska Natives, and Pacific Islanders, the respective category for 

race may not be an option, as suggested in studies of racial disparities of COVID-19.24,27,28 

Moreover, given the available race category options available to choose from on demographics 

forms in other epidemiologic studies or healthcare settings, people who are American Indian or 

Alaska Native are very commonly misclassified as another non-American Indian or Alaska Native 

race, adding to the inability to accurately estimate rates of morbidity and mortality in American 

Indian and Alaska Native populations.28 
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Among these concerns about misclassifying an individual’s race depending on what race 

options are available to choose from, there is the fact that a standard of collecting race and ethnicity 

data in the United States does exist. These standards, the Race and Ethnic Standards for Federal 

Statistics and Administrative Reporting, set forth originally by the United States Office of 

Management and Budget in 1977, outline the categories, definitions, use, reporting, and 

presentation of race and ethnicity data in federal contexts.34 These standards identify five race 

categories: American Indian or Alaska Native, Asian, Black or African American, Native 

Hawaiian or Other Pacific Islander, and White.34 There are two ethnicity categories: Hispanic or 

Latino and Not Hispanic or Latino.34 These standards do indicate that ethnicity and race are, and 

should be, considered two separate variables, but the standards do also provide guidance on 

including race and ethnicity in one variable, even though this may result in incomplete data. The 

United States Census Bureau of the United States uses the same main categorization of race and 

ethnicity to quantify the racial and ethnic makeup of each state.35 Individual states have no mandate 

to follow these standards, allowing for the indicators used in collection and reporting to be at states’ 

discretion. The inability to effectively compare COVID-19 rates by race to the state proportion of 

that race, that some studies exploring these racial disparities have encountered thus far, can be 

explained in part by these inconsistent methods used for reporting race and ethnicity data. The 

current definitions of these federal race and ethnicity standards categories are shown in Table 1.  

Even with the poor data, what are available do indicate 3.5 times higher confirmed COVID-

19 cases among American Indian or Alaska Native individuals as compared to non-Hispanic 

whites.28,32 One explanation for the contribution of health disparities between American Indian or 

Alaska Native and white populations is the presence of historical trauma and continued, persistent 

racial inequalities, ideas which in part define the concepts of structural and systemic racism. As 
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Table 1. Summary of current definitions of race and ethnicity categories for federal reporting standards in 

the United States34,34 

 

Category Definition  

American Indian or Alaska 

Native 

A person having origins in any of the original peoples of 

North and South America (including Central America), and 

who maintains tribal affiliation or community attachment 

Asian 

A person having origins in any of the original peoples of the 

Far East, Southeast Asia, or the Indian subcontinent 

including, for example, Cambodia, China, India, Japan, 

Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, 

and Vietnam 

Black or African American 
A personal having origins in any of the black racial groups of 

Africa 

Native Hawaiian or Other 

Pacific Islander 

A person having origins in any of the original peoples of 

Hawaii, Guam, Samoa, or other Pacific Islands 

White 
A person having origins in any of the original peoples of 

Europe, the Middle East, or North Africa 

Hispanic or Latino 

A person of Cuban, Mexican, Puerto Rican, South or Central 

American, or other Spanish culture or origin, regardless of 

race 

this is not an experience unique to American Indian and Alaska Natives, this could also contribute 

to the explanation of the effects of COVID-19 on Black and Hispanic communities that have been 

understood so far. From as early in the pandemic as mid-April 2020, the counties in the United 

States with an above national population average of Black residents (22% of United States 

counties; 13% of total population is Black) accounted for just over half of all cases and deaths 

from COVID-19 that had occurred thus far.32 Similarly, of the counties in the United States that 

were labelled as “hot spots” for COVID-19, 75% had disproportionately high Hispanic/Latino 

populations.32  

Past epidemics and natural disasters consistently indicate that marginalized populations, 

including racial and ethnic minorities, will be most disproportionately affected.19 This fact has led 
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some to question how disproportionate effects of COVID-19 on racial minorities were not better 

anticipated, even describing the resulting data situation as “grossly inadequate,” as South Carolina 

Representative James E Clyburn did in a House of Representatives subcommittee meeting on the 

pandemic.25  

1.1 Gaps in Knowledge and Public Health Significance 

Together, this has all lead to an insufficient understanding of the extent to which COVID-

19 is intertwined with race and ethnicity. Across the United States, mandates and systems to collect 

and report race and ethnicity data of COVID-19 cases, hospitalizations, and/or deaths differ in 

methodologies and thoroughness. While numerous studies have begun trying to assess racial and 

ethnic disparities in COVID-19 infection, management, and outcomes within states, these have all 

been limited by the quality of the linked demographic data available. Yet, there has not been much 

done to identify and compile what all is actually being reported by each state. Additionally, there 

has not yet been much exploration into what, if any, factors might be associated with how or why 

data are being reported the way they are in states. Factors related to state sociodemographics, 

healthcare, and politics have rationale for potential importance in inclusion in these explorations.  

Quality of data is vital for making accurate and appropriate inferences and conclusions in 

epidemiological studies. Without effective understanding of how and/or why these COVID-19 

race and ethnicity data are being reported the way they are, further research, interventions, or 

policy change could be ineffective in improving this issue. Racism and xenophobia are significant 

public health concerns, so substantive research into these disparities is necessary for improving 

the health and well-being of the effected communities. As of late March 2021, there have been 
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nearly 31 million reported cases of COVID-19 in the United States, accounting for about 23% of 

the global case count.33 Given the high burden of COVID-19 in the United States, it is imperative 

to find ways to improve this serious public health concern.  
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2.0 Objectives 

This study had two objectives: 

 

The first objective of this study was to explore and provide an overview of each state’s 

publicly reported race and ethnicity data for COVID-19 cases, hospitalizations, and/or deaths.  

 

The second objective of this study was to assess if there are state-level sociodemographic, 

political, or healthcare characteristics associated with the proper separation of ethnicity and race. 
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3.0 Methods 

3.1 Study design 

This cross-sectional ecological study was conducted at the state level in the United States 

using publicly available state health department data. Given the nature of the research question 

and resources available for this study, an ecological study at the state level was appropriate. This 

study included all fifty states and did not include Washington, DC, Puerto Rico, or the other United 

States territories.  

3.2 Collection of reported race and ethnicity data 

Data on reported race and ethnicity categorization indicators for COVID-19 cases, 

hospitalizations, and/or deaths were collected manually from each state’s department of health’s 

publicly available COVID-19 dashboard (Table 2). All race and ethnicity options the states were 

reporting were collected, including if the state was reporting ethnicity separate from or included 

with race. These manually collected indicators from each state of how their COVID-19 race and 

ethnicity data were being reported were individually and manually reviewed and compared with 

the categorization of the federal race and ethnicity reporting standards. Proportion of cases and/or 

deaths with missing race and/or ethnicity were also recorded; this was determined either by 

explicitly stated “unknown” or “missing” counts or by calculating the difference between total  
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Table 2. Each of the fifty states' health department's main COVID-19 dashboard pages 

 

State COVID -19 Dashboard Source Ref # 

Alabama https://alpublichealth.maps.arcgis.com/apps/MapSeries/index.html?appid=d84846411471404c83313bfe7ab2a367 36 

Alaska https://alaska-coronavirus-vaccine-outreach-alaska-dhss.hub.arcgis.com/ 37 

Arizona https://www.azdhs.gov/covid19/data/index.php 38 

Arkansas https://experience.arcgis.com/experience/c2ef4a4fcbe5458fbf2e48a21e4fece9 39 

California https://public.tableau.com/profile/ca.open.data#!/vizhome/COVID-19CasesDashboardv2_0/CaseStatistics 40 

Colorado https://covid19.colorado.gov/data 41 

Connecticut https://data.ct.gov/stories/s/q5as-kyim 42 

Delaware https://myhealthycommunity.dhss.delaware.gov/locations/state 43 

Florida https://experience.arcgis.com/experience/96dd742462124fa0b38ddedb9b25e429 44 

Georgia https://dph.georgia.gov/covid-19-daily-status-report 45 

Hawai’i https://health.hawaii.gov/coronavirusdisease2019/what-you-should-know/current-situation-in-hawaii/ 46 

Idaho https://public.tableau.com/profile/idaho.division.of.public.health#!/vizhome/DPHIdahoCOVID-19Dashboard/Home 47 

Illinois https://www.dph.illinois.gov/covid19 48 

Indiana https://www.coronavirus.in.gov/2393.htm 49 

Iowa https://coronavirus.iowa.gov/ 50 

Kansas https://www.coronavirus.kdheks.gov/160/COVID-19-in-Kansas 51 

Kentucky https://kygeonet.maps.arcgis.com/apps/opsdashboard/index.html#/543ac64bc40445918cf8bc34dc40e334 52 

Louisiana https://ldh.la.gov/coronavirus/ 53 

Maine https://www.maine.gov/covid19/vaccines/dashboard 54 

Maryland https://coronavirus.maryland.gov/ 55 

Massachusetts https://www.mass.gov/info-details/covid-19-response-reporting 56 

Michigan https://www.michigan.gov/coronavirus/0,9753,7-406-98163_98173---,00.html 57 

Minnesota https://www.health.state.mn.us/diseases/coronavirus/situation.html 58 

Mississippi https://msdh.ms.gov/msdhsite/_static/14,0,420.html 59 

Missouri https://showmestrong.mo.gov/data/public-health/ 60 

Montana https://montana.maps.arcgis.com/apps/MapSeries/index.html?appid=7c34f3412536439491adcc2103421d4b 61 

Nebraska https://experience.arcgis.com/experience/ece0db09da4d4ca68252c3967aa1e9dd/page/page_0/ 62 

Nevada https://nvhealthresponse.nv.gov/ 63 

New Hampshire https://www.covid19.nh.gov/ 64 

New Jersey https://covid19.nj.gov/ 65 

New Mexico https://cvprovider.nmhealth.org/public-dashboard.html 66 

New York 
https://covid19tracker.health.ny.gov/views/NYS-COVID19-Tracker/NYSDOHCOVID-19Tracker-

Map?%3Aembed=yes&%3Atoolbar=no&%3Atabs=n 
67 

North Carolina https://covid19.ncdhhs.gov/dashboard 68 

North Dakota https://www.health.nd.gov/diseases-conditions/coronavirus/north-dakota-coronavirus-cases 69 

Ohio https://coronavirus.ohio.gov/wps/portal/gov/covid-19/dashboards 70 

Oklahoma https://oklahoma.gov/covid19.html 71 

Oregon 
https://public.tableau.com/profile/oregon.health.authority.covid.19#!/vizhome/OregonsCOVID-19DataDashboards-

TableofContents/TableofContentsStatewide 
72 

Pennsylvania https://www.health.pa.gov/topics/disease/coronavirus/Pages/Cases.aspx 73 

Rhode Island https://ri-department-of-health-covid-19-data-rihealth.hub.arcgis.com/ 74 

South Carolina https://scdhec.gov/covid19/sc-testing-data-projections-covid-19 75 

South Dakota https://doh.sd.gov/COVID/Dashboard.aspx 76 

Tennessee https://www.tn.gov/health/cedep/ncov/data.html 77 

Texas https://txdshs.maps.arcgis.com/apps/dashboards/ed483ecd702b4298ab01e8b9cafc8b83 78 

Utah https://coronavirus.utah.gov/case-counts/ 79 

Vermont https://www.healthvermont.gov/covid-19/current-activity/vermont-dashboard 80 

Virginia https://www.vdh.virginia.gov/coronavirus/covid-19-in-virginia/ 81 

Washington https://www.doh.wa.gov/Emergencies/COVID19/DataDashboard 82 

West Virginia https://dhhr.wv.gov/COVID-19/Pages/default.aspx 83 

Wisconsin https://www.dhs.wisconsin.gov/covid-19/data.htm 84 

Wyoming 
https://health.wyo.gov/publichealth/infectious-disease-epidemiology-unit/disease/novel-coronavirus/covid-19-state-and-

county-dashboards/ 
85 

 

https://alpublichealth.maps.arcgis.com/apps/MapSeries/index.html?appid=d84846411471404c83313bfe7ab2a367
https://alaska-coronavirus-vaccine-outreach-alaska-dhss.hub.arcgis.com/
https://www.azdhs.gov/covid19/data/index.php
https://experience.arcgis.com/experience/c2ef4a4fcbe5458fbf2e48a21e4fece9
https://public.tableau.com/profile/ca.open.data#!/vizhome/COVID-19CasesDashboardv2_0/CaseStatistics
https://covid19.colorado.gov/data
https://data.ct.gov/stories/s/q5as-kyim
https://myhealthycommunity.dhss.delaware.gov/locations/state
https://experience.arcgis.com/experience/96dd742462124fa0b38ddedb9b25e429
https://dph.georgia.gov/covid-19-daily-status-report
https://health.hawaii.gov/coronavirusdisease2019/what-you-should-know/current-situation-in-hawaii/
https://public.tableau.com/profile/idaho.division.of.public.health#!/vizhome/DPHIdahoCOVID-19Dashboard/Home
https://www.dph.illinois.gov/covid19
https://www.coronavirus.in.gov/2393.htm
https://coronavirus.iowa.gov/
https://www.coronavirus.kdheks.gov/160/COVID-19-in-Kansas
https://kygeonet.maps.arcgis.com/apps/opsdashboard/index.html#/543ac64bc40445918cf8bc34dc40e334
https://ldh.la.gov/coronavirus/
https://www.maine.gov/covid19/vaccines/dashboard
https://coronavirus.maryland.gov/
https://www.mass.gov/info-details/covid-19-response-reporting
https://www.michigan.gov/coronavirus/0,9753,7-406-98163_98173---,00.html
https://www.health.state.mn.us/diseases/coronavirus/situation.html
https://msdh.ms.gov/msdhsite/_static/14,0,420.html
https://showmestrong.mo.gov/data/public-health/
https://montana.maps.arcgis.com/apps/MapSeries/index.html?appid=7c34f3412536439491adcc2103421d4b
https://experience.arcgis.com/experience/ece0db09da4d4ca68252c3967aa1e9dd/page/page_0/
https://nvhealthresponse.nv.gov/
https://www.covid19.nh.gov/
https://covid19.nj.gov/
https://cvprovider.nmhealth.org/public-dashboard.html
https://covid19tracker.health.ny.gov/views/NYS-COVID19-Tracker/NYSDOHCOVID-19Tracker-Map?%3Aembed=yes&%3Atoolbar=no&%3Atabs=n
https://covid19tracker.health.ny.gov/views/NYS-COVID19-Tracker/NYSDOHCOVID-19Tracker-Map?%3Aembed=yes&%3Atoolbar=no&%3Atabs=n
https://covid19.ncdhhs.gov/dashboard
https://www.health.nd.gov/diseases-conditions/coronavirus/north-dakota-coronavirus-cases
https://coronavirus.ohio.gov/wps/portal/gov/covid-19/dashboards
https://oklahoma.gov/covid19.html
https://public.tableau.com/profile/oregon.health.authority.covid.19#!/vizhome/OregonsCOVID-19DataDashboards-TableofContents/TableofContentsStatewide
https://public.tableau.com/profile/oregon.health.authority.covid.19#!/vizhome/OregonsCOVID-19DataDashboards-TableofContents/TableofContentsStatewide
https://www.health.pa.gov/topics/disease/coronavirus/Pages/Cases.aspx
https://ri-department-of-health-covid-19-data-rihealth.hub.arcgis.com/
https://scdhec.gov/covid19/sc-testing-data-projections-covid-19
https://doh.sd.gov/COVID/Dashboard.aspx
https://www.tn.gov/health/cedep/ncov/data.html
https://txdshs.maps.arcgis.com/apps/dashboards/ed483ecd702b4298ab01e8b9cafc8b83
https://coronavirus.utah.gov/case-counts/
https://www.healthvermont.gov/covid-19/current-activity/vermont-dashboard
https://www.vdh.virginia.gov/coronavirus/covid-19-in-virginia/
https://www.doh.wa.gov/Emergencies/COVID19/DataDashboard
https://dhhr.wv.gov/COVID-19/Pages/default.aspx
https://www.dhs.wisconsin.gov/covid-19/data.htm
https://health.wyo.gov/publichealth/infectious-disease-epidemiology-unit/disease/novel-coronavirus/covid-19-state-and-county-dashboards/
https://health.wyo.gov/publichealth/infectious-disease-epidemiology-unit/disease/novel-coronavirus/covid-19-state-and-county-dashboards/
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cases/deaths reported and the total cases/deaths with race/ethnicity reported. Data collection 

occurred in January and February 2021.  

3.3 Collection of state-level characteristics 

State factors related to sociodemographics, healthcare, and politics were also collected 

from secondary sources for use in analyses of associations with states who are and are not reporting 

ethnicity separate from race in COVID-19 cases and deaths (Table 3). Included covariates were 

hypothesized from previous inclusion in statistical analyses with race and ethnicity, before or 

during the COVID-19 pandemic.  

States’ racial and ethnic demographic makeup may influence decisions related to that race 

or ethnicity, whether positively or negatively.86,87 The proportion of each state’s population who 

report race as white and the proportion who report a Hispanic/Latino ethnicity were collected from 

the United States Census Bureau 2019 population estimates.88 

Income of the state population may serve as an understanding of the state’s economic 

position, which can be related to political or disparate racial factors.29,30,87 Median household 

income for each state was collected from the United States Census Bureau 2015-2019 American 

Community Survey 5-Year Estimates.88,89  

Per capita public health spending may be indicative of the prioritization of public health in 

the state.90 The per capita public health spending by state was collected from a Kaiser Health and 

AP report of 2016-2018 state spending using data from the State Health Expenditure Dataset from 

the Optimizing Governmental Health and Social Spending Interactions project.91,92  
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Table 3. Summary of covariates used in statistical analyses 

 

Variable Definition  Mean (Range) Source 

Political factors 

State governor 
political party 

The political party, either republican or 
democrat, of the state governor at the 
start of the pandemic 

0 = Republican (52%) 

1= Democrat (48%) 
95 

State 2020 
presidential 
election majority 
vote 

The final majority vote winner of each 
state after the 2020 presidential election 

0 = Donald Trump (50%) 

1= Joe Biden (50%) 
96 

Sociodemographic factors 

State white 
population 
proportion 

The 2019 estimate of state population 
proportions whose race is white 

Mean= 78.7% 
SD= 12.3% 
Range= 25.2% - 94.4%% 

88 

State Hispanic 
population 
proportion 

The 2019 estimate of state population 
proportions whose ethnicity is Hispanic 

Mean= 12.3% 
SD= 10.5% 
Range= 1.7% - 49.3% 

88 

State median 
household 
income 

The 2015-2019 estimated median 
household income for each state, in 
thousands of dollars 

Mean= $62.6 
SD= $10.3 
Range= $45.1 - $84.8 

88, 89 

Healthcare factors 

State per capita 
public health 
spending 

The 2016-2018 average public health 
spending per capita for each state, in 
dollars 

Mean= $103.30 
SD= $45.92 
Range= $50 - $289 

91, 92 

Proportion of 
state population 
under age 65 
without health 
insurance 

 

The 2019 proportion of states’ 
populations under age 65 who did not 
have private or public health insurance 

Mean= 10% 
SD= 3.6% 
Range= 3.5% - 20.8% 

88, 94 

The proportion of a state’s population without health insurance may act as another measure 

of health prioritization of the state, while also incorporating potential political alignment, as some 

of a state’s health coverage may be explained by that state’s decision to participate in Medicaid 

expansion.9,29,32,93 The proportion of states’ populations under age 65 without health insurance 
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coverage was collected from the United States Census Bureau 2019 Health Insurance in the United 

States Report.88,94 

As political alignment of a state and its government may influence financial or social 

decisions, as well as how politicized the pandemic became, general proxies of the state political 

alignment may contribute to explaining associations.86 The political party of the state governor 

during 2020 when the pandemic began is included since most state-level mitigation measures fell 

at the discretion of the state governor. The 2020 presidential election was contentious in the United 

States, partly due to the politicization of the pandemic; a state’s majority vote in this election may 

serve as a proxy to that state’s alignment with the way the pandemic was or was not handled. State 

political factors included the state governor’s political party during the pandemic and the state’s 

majority vote in the 2020 presidential election, collected from the National Governors Association 

and the United States National Archives and Records Administration, respectively.95,96 For the 

states of Maine and Nebraska, where the presidential vote of the state is split between electors, 

what was used for this analysis was the candidate who received the majority of the state’s electors. 

3.4 Statistical analysis 

Descriptive statistics were used to compare state factors between the states reporting 

ethnicity separate from and included with race using t-tests to compare means of continuous 

variables and chi-square tests, or Fisher’s exact as appropriate, to compare categorical variables. 

Statistical significance was defined at an alpha level of 0.05. Univariate and multivariate logistic 

regression analyses were constructed to explore any associations between the sociodemographic, 

healthcare, and political state factors with the state reporting ethnicity separately from or included 
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with race for both case data and death data. Hospitalization data were not included in analyses due 

to the low proportion of states reporting race and ethnicity data for COVID-19 hospitalizations. In 

the binary outcome of reporting ethnicity separate from race or not, states not reporting any 

ethnicity data were included with the states not reporting their ethnicity data separate from race. 

Statistical analyses were performed using SAS version 9.4 (SAS Institute, Cary, NC). 
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4.0 Results 

4.1 Race and ethnicity indicators reported by states 

As of February 2021, there were 49 (98%) states publicly reporting race and ethnicity data 

for COVID-19 cases, 17 (34%) states reporting these data for COVID-19 hospitalizations, and 45 

(90%) reporting these data for COVID-19 deaths (Figure 1). There were 27 (54%) states following 

the federal race reporting standards of American Indian/Alaska Native, Asian, Black, Native 

Hawaiian and other Pacific Islanders, and white in their COVID-19 case and death data. Twenty-

four (48%) states were reporting Hispanic/Latino ethnicity separate from race for COVID-19 case 

data, though 5 (10%) were not reporting ethnicity data at all (Figure 2). Twenty-three (46%) states 

were reporting Hispanic/Latino ethnicity separate from race for COVID-19 death data, though 6 

(12%) were not reporting ethnicity data at all (Figure 3). There were 16 (32%) states whose race 

and ethnicity reporting closely followed the race and ethnicity reporting standards but included 

Hispanic/Latino ethnicity as a part of race (Figure 1). 

4.2 Missing race and ethnicity data 

The completeness of reported race and ethnicity data for COVID-19 cases and deaths 

varied greatly between and within states. For all states, missing race and ethnicity of cases and 

deaths ranged from 5% to 67.8% for cases and 0% to 43.3% for deaths. For states who reported 

race and ethnicity separately, missing race data for cases ranged from 7.2% to 38.1% and 1% to  
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STATE 1 2 3 4 5 6 7 8 9 10 11 12 

AL                

AK                

AZ                  

AR             

CA             

CO             

CT      *   *      

DE      *   *   *  *   

FL             

GA             

HI              

ID           *  *   

IL              

IN              

IA              

KS             

KY              

LA              

ME             

MD             

MA              

MI       *   *      

MN             

MS             

MO             

MT              

NE             

NV             

NH             

NJ             

NM             

NY             

NC      *   *      

ND             

OH             

OK      *   *   **  **   

OR             

PA             

RI              

SC     *  *   *      

SD             

TN          *  *   

TX             

UT             

VT             

VA      *   *      

WA             

WV             

WI       *   *   **  **   

WY             

TOTALS  49 18 46 24 37 48 50 31 50 22 49 37 

 

Figure 1. Race and ethnicity data publicly available from each state 

 

Note: Columns 1-3 mark which states are reporting race and/or ethnicity for cases, hospitalizations, and/or 

deaths. Column 4 indicates whether the state is reporting ethnicity separate from race (filled) or included with 

race (not filled). Columns 5-9 indicate which race and/or ethnicity categories the state includes. Columns 10-12 

are the additional race categories that may or may not be options in that state. Asterisks (*) indicate that state 

reported that specific category, but it was combined with the other categories with an asterisk.

Legend 

1: Reporting race and ethnicity for 

cases 

2: Reporting race and ethnicity for 

hospitalizations 

3: Reporting race and ethnicity for 

deaths 

4: Reporting ethnicity separate from 

race (for cases) 

 

5: American Indian or Alaska Native 

6: Asian 

7: Black/African American 

8: Native Hawaiian or Other Pacific 

Islander 

9: White 

10: Biracial/Multiracial 

11: Other 

12: Unknown/Refused/Missing 

 

 



 21 

 

Figure 2. Geographic distribution of states' reporting of ethnicity data for case data 

 

 

Figure 3. Geographic distribution of states' reporting of ethnicity data for death data 
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15.8% for deaths. Missing ethnicity data ranged from 14.7% to 67.8% for cases and 0% to 43.3% 

for deaths. Nationally, there was approximately 27.4% of race/ethnicity data missing for cases, 

9.6% of race/ethnicity data missing for deaths, 33.4% of ethnicity-specific data missing for cases, 

and 14.4% of ethnicity-specific data missing for deaths. Further analysis of these data was not 

plausible given the inability to parse out the missing races and the missing ethnicities for the states 

who report these characteristics within a single variable. 

4.3 Descriptive Statistics 

The distribution of each included predictor characteristic— sociodemographic (white 

population proportion, Hispanic population proportion, and state median income), healthcare 

(proportion of population uninsured and per capita public health spending), and political (state 

governor political party and state 2020 presidential majority vote)— are visually summarized 

(Figure 4-Figure 8) and geographically described (Figure 9-15). These factors were also analyzed 

for differences between states reporting ethnicity separate from or included with race, for both case 

(Table 4) and death data (Table 5). Between the states that did and did not separate race and 

ethnicity for cases, there were statistically significant differences in the state majority vote in the 

2020 presidential election (p=0.0006), the proportion of the population that is Hispanic (p=0.001), 

and the median household income (p<0.0001). Similarly, the statistically significantly different 

factors between states that did and did not separate race and ethnicity for deaths were the state 

majority vote in the 2020 presidential election (p=0.0009), the proportion of the population that is 

Hispanic (p=0.0008), and the median household income (p<0.0001). For both case and death data, 

differences between states separately reporting ethnicity from race were not statistically significant 
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for proportion of the population that is white, the state governor political affiliation, the per capita 

public health spending, or the proportion of the population under age 65 without health insurance. 

 

Figure 4. The distribution of white state population proportion by states reporting ethnicity separate from 

and included with race for both cases (A) and deaths (B) 

 

Figure 5. The distribution of Hispanic state population proportion by states reporting ethnicity separate from 

and included with race for both cases (A) and deaths (B) 
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Figure 6. The distribution of state median household income by states reporting ethnicity separate from and 

included with race for both cases (A) and deaths (B) 

 

 

 

Figure 7. The distribution of state per capita public health spending by states reporting ethnicity separate 

from and included with race for both cases (A) and deaths (B) 
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Figure 8. The distribution of  state population proportions under age 65 without health insurance by states 

reporting ethnicity separate from and included with race for both cases (A) and deaths (B) 

 

 

Figure 9. Geographic distribution of white proportion of state populations 

 

 

Proportion of population  
who are white 
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Figure 10. Geographic distribution of Hispanic proportion of state populations 

 

 

 

Figure 11. Geographic distribution of states' median household incomes 

Proportion of population  
who are Hispanic 

Median household income,  

in thousands of dollars 
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Figure 12. Geographic distribution of states' per capita public health spending 

 

 

Figure 13. Geographic distribution of states' population proportions under age 65 without health insurance 

 

Per capita public health  
spending, in dollars 

Proportion of population  
under age 65 without  

health insurance 
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Figure 14. Geographic distribution of states' governor political party affiliation at start of COVID -19 

pandemic 

 

 

Figure 15. Geographic distribution of states' majority vote in the 2020 presidential election 
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Table 4. Statistical differences in state-level factors by those states who reported ethnicity separate from race 

or included with race for case data 

 

Variable 

 
States that separated race and 

ethnicity variables for cases 
n(%) or mean(SD) 

p-value Yes No 

State governor political party   0.0553 

     Republican 16 (67) 8 (38)  
     Democrat 8 (33) 13 (62)  

State 2020 presidential election  
majority vote 

  0.0006 * 

     Trump 17 (71) 4 (19)  
     Biden 7 (29) 17 (81)  

State white population proportion 80.0 (10.2) 79.0 (8.7) 0.7233 

State Hispanic population proportion 8.0 (5.2) 18.8 (12.5) 0.001 

State median household income 57.0 (6.4) 69.8 (8.9) <0.0001 

State per capita public health spending 96.0 (49.9) 103.2 (39.7) 0.6014 

Proportion of state population under age 65 
without health insurance 

10.9 (3.4) 9.5 (3.9) 0.2203 

Note: * Fisher’s exact test 

 

Table 5. Statistical differences in state-level factors by those states who reported ethnicity separate from race 

or included with race for death data 

 

Variable 

 
States that separated race and 
ethnicity variables for deaths 

n(%) or mean(SD) 
 

p-value Yes No 

State governor political party   0.0720 

     Republican 15 (65) 8 (38)  
     Democrat 8 (35) 13 (62)  

State 2020 presidential election  
majority vote 

  0.0009  

     Trump 17 (74) 5 (24)  
     Biden 6 (26) 16 (76)  

State white population proportion 78.7 (10.6) 79.5 (8.9) 0.8053 

State Hispanic population proportion 7.3 (3.2) 18.4 (12.8) 0.0008 

State median household income 56.7 (6.7) 68.9 (9.4) <0.0001 

State per capita public health spending 96.7 (50.5) 104.3 (40.0) 0.5882 

Proportion of state population under age 65 
without health insurance 

10.7 (3.2) 9.7 (3.9) 0.3512 
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4.4 Univariate logistic regression of states’ COVID-19 case data 

In univariate logistic regression modelling of cases, three characteristics were significantly 

associated with the odds of reporting ethnicity separate from race: proportion of state population 

that is Hispanic (OR 0.84; 95%CI 0.73, 0.95), median income (OR 0.81; 95%CI 0.72, 0.92), and 

presidential majority vote (OR 0.10; 95%CI 0.02, 0.39) (Table 6). The proportion of the state that 

is white (OR 1.01), the political party of the state governor (OR 0.31), the state per capita public 

health spending (OR 0.97), and the proportion of the population under 65 without health insurance 

(OR 1.11) were not univariately statistically associated with the odds of reporting race and 

ethnicity separately for cases.  

4.5 Multivariate logistic regression of states’ COVID-19 case data 

In multivariate regression modeling, two characteristics remained significant: Hispanic 

population proportion (OR 0.81; 95%CI 0.68, 0.97) and median income (OR 0.70 95%CI 0.52, 

0.92) were statistically significant when taking each of the other characteristics into account (Table 

6). Therefore, while holding the other variables constant, a one percent increase in Hispanic 

population proportion decreases the odds of reporting ethnicity separate from race by 19%. While 

accounting for the other variables, an increase in median income by $1,000 decreases the odds of 

reporting ethnicity separate from race by 30%.  
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Table 6. Results from univariate and multivariate logistic regression models analyzing case data. The 

modeled outcome is that ethnicity is being reported separate from race 

 

Variable 

Univariate  
Logistic Regression 

Multivariate  
Logistic Regression 

Estimate OR (CI) Estimate OR (CI) 

State governor political party 
Reference = Republican 

-1.1786 0.31 (0.09, 1.05) 0.4819 1.62 (0.03, 98.59) 

State 2020 presidential 
election majority vote 
Reference = Trump 

-2.3342 0.10 (0.02,0.39) -1.4110 0.24 (0.01, 16.79) 

State white population 
proportion 

0.0117 1.01 (0.95, 1.08) -0.0847 0.92 (0.78, 1.09) 

State Hispanic population 
proportion 

-0.1808 0.84 (0.73, 0.95) -0.2095 0.81 (0.68, 0.97) 

State median household 
income 

-0.2120 0.81 (0.72, 0.92) -0.3636 0.70 (0.52, 0.92) 

State per capita public health 
spending 

-0.00363 1.0 (0.98, 1.01) 0.0115 1.01 (0.99, 1.04) 

Proportion of state population 
under age 65 without health 
insurance 

0.1076 1.11 (0.94, 1.32) -0.0615 0.94 (0.53, 1.67) 

4.6 Univariate logistic regression of states’ COVID-19 death data 

Logistic regression models for ethnicity reporting of deaths were similar to the models for 

cases (Table 7). Proportion of state population that is Hispanic (OR 0.79; 95%CI 0.67, 0.93), 

median income (OR 0.83; 95%CI 0.75, 0.93), and presidential majority vote (OR 0.11; 95%CI 

0.28, 0.43) were all univariately statistically significantly associated with the odds of reporting 

ethnicity separate from race. The proportion of the state that is white (OR 0.99), the political party 

of the state governor (OR 0.33), the state per capita public health spending (OR 1.0), and the 
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proportion of the population under 65 without health insurance (OR 1.01) were not univariately 

statistically associated with the odds of reporting race and ethnicity separately for deaths.  

4.7 Mult ivariate logistic regression of states’ COVID-19 death data 

As a multivariate logistic regression, accounting for the other variables, the only significant 

factor was median income (OR 0.78; 95%CI 0.65, 0.94) (Table 7). While holding the other factors 

constant, a one-unit increase of $1,000 in median income decreases the odds of reporting ethnicity 

separate from race by 22%. 

Table 7. Results from univariate and multivariate logistic regression models analyzing death data. The 

modeled outcome is that ethnicity is being reported separate from race 

 

Variable 

Univariate  
Logistic Regression 

Multivariate  
Logistic Regression 

Estimate OR (CI) Estimate OR (CI) 

State governor political party 
Reference = Republican 

-1.1141 0.33 (0.96, 1.22) -1.1972 0.30 (0.02, 4.67) 

State 2020 presidential 
election majority vote 
Reference = Trump 

-2.2046 0.11 (0.28, 0.43) -0.1352 0.87 (0.03, 26.31) 

State white population 
proportion 

-0.00799 0.99 (0.93, 1.06) -0.0814 0.92 (0.80, 1.06) 

State Hispanic population 
proportion 

-0.2335 0.79 (0.67, 0.93) -0.1529 0.86 (0.73, 1.01) 

State median household 
income 

-0.1837 0.83 (0.75, 0.93) -0.2515 0.78 (0.65, 0.94) 

State per capita public health 
spending 

-0.00379 1.0 (0.98, 1.01) 0.00516 1.01 (0.98, 1.03) 

Proportion of state population 
under age 65 without health 
insurance 

0.0839 1.09 (0.91, 1.29) -0.1458 0.86 (0.53,1.42) 
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5.0 Discussion 

This study aimed to provide a compiled source of all fifty states in the United States’ 

publicly reported indicators of race and ethnicity for COVID-19 cases, hospitalizations, and 

deaths, including whether the state was reporting ethnicity separate from or included with race. 

These findings were compiled in a figure to compare what race and ethnicity indicators are being 

reported between states and with federal race and ethnicity reporting standards. This study also 

aimed to explore potential associations of state sociodemographic, health, and political factors with 

that state’s reporting of ethnicity separate from or included with race for COVID-19 cases and 

deaths. In the univariate logistic regressions for both COVID-19 case and death data, three of these 

factors were statistically significantly associated with decreased odds of reporting ethnicity 

separate from race: higher state population proportion who are Hispanic, higher state median 

income, and 2020 presidential election majority vote for Joe Biden. State population proportion 

who are Hispanic and state median income remained statistically associated in multivariate logistic 

regression, where all other factors were adjusted for, for cases. Only state median income remained 

statistically significant in the multivariate logistic regression for deaths.  

This study allows for three major conclusions based on the main findings. First, the results 

of the univariate and multivariate regression models are indicative of the extent of publicly 

reporting of COVID-19 race and ethnicity data for cases and deaths to not be completely random.  

Second, there is a lot of COVID-19 race and ethnicity data missing from the public domain, 

both in terms of quality and quantity. The concerns of the quantity of the data are that results can 

be unstable and subject to change with more complete data. The concerns with the quality of the 

data are that entire groups of people are likely being miscategorized, resulting in poorer 
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understanding of their health. Small state population proportions of minority population might 

make including a separate option for them seem unnecessary, but even in states with a fraction of 

one percent being a certain racial group, this could be a potential few thousand individuals possibly 

facing improper categorization. Both of these concerns, quality and quantity of race and ethnicity 

data for COVID-19 can be improved, though might likely require two different approaches.  

The third main conclusion is that the proportion of a state’s population who are Hispanic  

may be associated with that same state’s recognition of Hispanic ethnicity as a factor separate from 

race. In this study, Hispanic population proportion was statistically significantly associated with 

the odds of reporting ethnicity separate from race for three of the four logistic regression analyses. 

The fourth, the multivariate analysis with death data, had the same consistent relationship as the 

other three analyses, but was not statistically significant. The direction of the association was an 

inverse relationship, meaning that higher state Hispanic population proportions were associated 

with lower odds of reporting ethnicity as a separate variable from race. There may have been 

expectation that higher Hispanic population proportions would be associated with reporting race 

and ethnicity as two separate variables, but this study found an inverse relationship between the 

two factors. This inverse relationship should be explored further, as it could be a meaningful 

relationship, or it could be explained by confounding by other factors.  

Given the nature of this novel pandemic, there is limited research to relate the findings to. 

There are, however, some findings from previous outbreaks that may influence understandings in 

this present pandemic. The burden of various other outbreaks and epidemics in the United States 

have been centered on racial and/or ethnic minority populations; the current spread of HIV being 

significantly higher in the Black population than in the white population is just one example. There 

is evidence from the 2003 SARS outbreak that increasing accurate knowledge is associated with 
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decreased bias towards Asians, which could inform increasing knowledge about the need for more 

comprehensive race and ethnicity data collection.13 It has been acknowledged that it can be 

complex and difficult while trying to control spread of infection in a pandemic to both effectively 

protect public health and prevent stigma and discrimination.13,18 As vaccines for COVID-19 

become more available, vaccine distribution from the 2009 H1N1 pandemic can inform how 

disparities in race of vaccination opportunities are possible, but preventable from being repeated.97 

Socioeconomic status and its various related measurements tend to be frequently associated 

with health status and outcomes. As a social determinant of health, socioeconomic status is an 

important factor to consider, though a number of studies conducted since the start of the pandemic 

believe it may be a much more important factor than it has been considered. There are suggestions 

of socioeconomic status being available alongside race data in COVID-19 to more accurately 

explain racial disparities.19,98 A report from the National Academy of Science suggests that up to 

70% of health outcomes are attributable to socioeconomic factors.32 Though socioeconomic status 

is not frequently collected in these same contexts of clinical settings, having this complementary 

socioeconomic status data could benefit in clarifying if and how race and socioeconomic status 

coexist to affect health.19 In turn, the COVID-19 pandemic’s effects on the economy have 

exacerbated poverty rates in communities who are already facing economic difficulties, 

communities who are disproportionately Black and Brown.32 These findings support the consistent 

statistical significance of state median income in each of the univariate and multivariate regression 

models in the present study. 

As COVID-19 has illuminated racial inequities in health, there are concurrent epidemics 

in the United States that are also intertwined with race: opioid drug abuse and HIV. One study 

comparing similarities between HIV and COVID-19 in the United States suggests that these three 
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overlapping epidemics in the United States could not occur the way they are by chance; rather, 

they are all rooted in systemic racism.32 This supports the implications of the present study of 

systemic racism’s involvement in COVID-19 data. 

The missingness of these race and ethnicity data across states was extensive in some cases, 

but it is similar to findings from one study that investigated missingness of COVID-19 data in the 

United States between April and September 2020.99 This study, which was assessing trends in 

completeness of individual data for COVID-19 cases during the first six or so months of the 

pandemic included a section of race and ethnicity completeness. This study found that, at the time, 

there was approximately 43.1% of race/ethnicity data missing; the present study found an 

approximate missing proportion of 27.4% as of February 2021. This may be indicative of 

continued improvement of completing race and ethnicity fields for COVID-19 cases. However, 

there is still immense variation in the range of missingness between states, which was also the case 

during the April to September 2020 study period; completion of race and ethnicity data at that time 

ranged from under 50% to over 75%, which are similar figures to the missingness observed in the 

present study.  

There are potential explanations for the methodology of what indicators are or are not being 

reported by state health departments that were not explored in these analyses. This includes the 

possibility that health departments simply do not have the manpower, funding, or technology to 

have scaled up their race and ethnicity data collection and reporting. CDC Director, Dr. Robert 

Redfield attributed scarcity of these data to “antiquated technology in public health systems,” 

making this issue at the state level more plausible.25 

Besides these logistical concerns of implementing increased surveillance and data 

collection, the theory of simply adopting the federal race and ethnicity reporting guidelines at the 
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state level for COVID-19 data reporting could make comparisons between COVID-19 and 

published data from the Census much more meaningful. There are, however, potential objections 

to this. While the goal of these guidelines may be to have a clear and relatively simple method for 

appropriately categorizing people in the United States by race, it still is not as comprehensive and 

what is really necessary, especially with an increasingly racially diverse population. There have 

been concerns, for example, that the ‘white’ race category may be oversimplifying the race of 

descendants of the Middle East and North Africa.84 Likewise, a report authored by two Mexican 

Americans suggests that Hispanic ethnicity is an obvious choice for them, but race is less 

obvious.100 Since their race may be more accurately categorized as Mestizo, a Hispanic person of 

both European and indigenous American descent, the choice between white, American Indian, or 

multiracial or other, if an option, is very unclear. Their argument states that for many 

Hispanic/Latino individuals, choosing a race other than this ethnicity option based on available 

options in the United States may actually be further muddying the understanding of different racial 

groups in the United States.100 

5.1 Practical Implications 

Practical implications of these findings are that they have the potential to help inform 

choices in governments or departments of health that may be unintentionally decreasing the quality 

of COVID-19 race and ethnicity data. Further research to support these findings is necessary, but 

this study nonetheless provides an avenue for explanatory studies to make stronger conclusions in 

agreement or disagreement with these findings. 
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5.2 Strengths and limitations 

This study explored potential associations between state sociodemographic, health, and 

political factors and the way that states are publicly reporting ethnicity of their COVID-19 case 

and death data. The descriptive nature of compiling all indicators that all states are reporting is 

valuable and can be useful in informing hypotheses in future research. Though there is potential 

for these race and ethnicity indicators to change by states in the future, the wrangling of hundreds 

of indicators provides a snapshot for what was being publicly reported in January/February 2021. 

This has the potential to benefit researchers in the future to explore temporal changes in states’ 

indicators, something this study did not incorporate. 

Determining any temporality in changing the methodology of reported race and ethnicity 

data for COVID-19 cases, hospitalizations, and/or deaths was beyond the scope of this study. 

Federal mandates, as well as state’s choices, may have shifted how or what data were being 

reported throughout the pandemic, but this is not captured in analysis. There are various societal 

factors that have occurred throughout the pandemic that may have influenced altering race and 

ethnicity data reporting. As an example, in late May 2020, the murder of George Floyd in 

Minneapolis, Minnesota sparked a summer of protests and riots across the country. While literature 

has been published commenting on the potential effects of these on COVID-19 spread, little is 

known on how, if at all, this influenced the reporting standards of COVID-19 in any 

states.25,32,101,102 

The novelty of this pandemic itself is a limiting factor to this research in that significant 

variables may have been overlooked because their significance to this pandemic has not yet been 

uncovered. The covariates that were included in these models could have unrecognized 

collinearity, which, if present, could limit the interpretation of the model coefficients. This research 
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is also limited by the sample size of fifty, though this is unavoidable when using each of the United 

States as its own subject. It is also possible that regional, county, or jurisdictional health 

departments within a state are collecting and reporting their race and ethnicity data differently than 

the state is, whether that be more or less comprehensive. Though this study was specifically at the 

state level, differences in level of granularity could contribute to more missing data than accounted 

for. There is also the fact that this research used only publicly reported data; it is likely that states’ 

publicly available data is a subset of what states actually collect. 

5.3 Future directions 

Future work can be built from this study, especially in further understanding of what other 

state factors may be influencing data collection and reporting methodologies for COVID-19 race 

and ethnicity data. In addition, the compiled reported state indicators could be used to rank the 

states in how appropriate or comprehensive their reporting methods are, which could be analyzed 

for associations with that state’s handle on the pandemic. While this study inherently could not 

draw conclusions about causal relationships, it can suggest that statistically significant findings 

may benefit from further hypothesis-drive research. 

5.4 Conclusion 

Overall, the concerns— and now visualizations— of the suboptimal quality of the race and 

ethnicity data of COVID-19 cases, hospitalizations, and deaths across the United States precludes 
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effective change through evidence-based interventions or policy. Knowing that minority 

communities are being disproportionately affected by COVID-19, but not attempting to collect or 

report adequate data for accurate estimations to guide interventions is a public health injustice to 

those populations who are being most disproportionately affected. This pandemic, as unfortunate 

as its effects have been, is providing an opportunity to finally and substantively address the racial 

health inequities that plague minority and vulnerable communities around the country. Without 

more appropriate evidence, it is impossible to conclude that poor quality data collection and 

reporting is caused by implicit or explicit racial biases in the United States, but it does not mean 

that the racial and xenophobic contexts surrounding the pandemic in the United States can be 

ignored. This context is vital to recognize, as racism and xenophobia continue to be significant 

public health concerns. 
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