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Abstract

Objectives: To describe differences in COVID-19 
illness severity by race, ethnicity, age, and gender in a 
Utah population-based sample by examining the like-
lihood of severe outcomes along an expanded illness 
severity index.

Methods: This cross-sectional study uses clinical 
records of individuals tested for SARS-CoV-2 between 
March 10, 2020, and July 10, 2020, at University of 
Utah Health facilities. We utilized descriptive statistics 
and adjusted multinomial logistic regression to assess 
associations between demographic characteristics and 
COVID-19 illness severity.

Results: Of the 6445 individuals eligible for this study, 
53.3 percent identified as female; 12.6 percent were ≥ 
65 years of age; and 61.0 percent identified as White, 
non-Hispanic or Latino (WNH). Compared to WNH, 
racial and ethnic minoritized groups had a higher ad-
justed odds ratio (aOR) of receiving emergency depart-
ment care or hospitalization (aOR =1.83 [95% CI: 1.09, 
3.07]; aOR = 7.11 [95% CI: 2.90, 17.43], respectively). 
Compared to patients younger than 65 years, patients 
65 years or older had a higher probability of receiving 
emergency department care or hospitalization (aOR 
=2.94 [95% CI: 1.46, 5.96]; aOR = 10.24 [95% CI: 5.53, 
18.97], respectively). Male individuals, as compared 
to female, had similar probability of receiving emer-
gency department care or hospitalization (OR = 0.72 
[95% CI: 0.52, 1.0] and  OR = 1.06 [95% CI: 0.80, 1.46], 
respectively). 

Conclusions: We found that COVID-19 illness sever-
ity varied by race, ethnicity, and age characteristics in 

Utah, with greater illness severity disproportionately 
impacting racial and ethnic minoritized groups and 
those of greater age. We did not detect differences by 
gender in this sample.

Introduction

In mid-December 2019, a novel Coronavirus–SARS-
CoV-2–was identified in a cluster of patients in Wu-
han, Hubei Province, China.1,2 This virus quickly 
spread internationally, prompting the World Health 
Organization (WHO) to declare Novel Coronavirus 
Disease (COVID-19) a global pandemic on March 
11, 2020.3 Now, more than 3 years after its initial 
detection and identification, over 100 million cases of 
COVID-19 have been identified in the United States, 
resulting in over 1 million deaths.4

While disease transmission and mortality are mitigated 
through vaccination and standard non-pharmaceutical 
interventions (i.e., physical distancing, masking, etc.), 
inequitable access to interventions, testing, and treat-
ments combined with existing health disparities have 
allowed the burden of COVID-19 to persist. While 
health inequities vary geographically, racial and ethnic 
minoritized groups, including Black or African-Amer-
icans and Hispanic or Latino populations, bear a 
disproportionate burden of COVID-19-related health 
disparities, such as infection, morbidity, and mortality. 
Compared to White, non-Hispanic or Latino (WNH) 
individuals, racial and ethnic minoritized groups are 
more likely to contract COVID-19 due to living in 
higher-density residences and working in occupations 
requiring in-person presence.9, 11-14. These underserved 
communities also have reduced access to COVID-19
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testing services.10,15 

Racial and ethnic minoritized individuals have been 
identified as having more severe COVID-19 out-
comes, such as hospitalization and death, compared 
to WNH.5-7, 7-19 While limited access to healthcare 
overall can partially explain race and ethnic dispari-
ties in COVID-19 morbidity and mortality,9,16 more 
detailed insights into COVID-19 outcome disparities 
are limited. Most studies focus on three levels of illness 
severity: testing positive, hospitalization, and mortal-
ity. The limited literature does not adequately address 
the severity variation experienced in non-hospitalized 
individuals.16,18,20

Given that racial and ethnic minoritized groups con-
stitute over a quarter of the population in the United 
States,21 an understanding of how such populations are 
affected by COVID-19 illness severity is of great public 
health importance. Without knowledge of race and 
ethnicity’s effects on the risk of severe illness, targeted 
surveillance and preventive interventions for at-risk 
populations are hampered. Understanding the rela-
tionship between race, ethnicity, and COVID-19 sever-
ity will reduce modeling errors for COVID-19, in-
crease targeted and effective allocation of public health 
assistance and outreach, and reduce COVID-19-relat-
ed morbidity and mortality.6

To address prior knowledge gaps, this study aims to 
describe differences in COVID-19 outcome severity by 
race, ethnicity, and related sociodemographic factors 
in a Utah population-based sample with minimal 
selection bias.

Methods

Study Design and Sample Population
We conducted this retrospective cross-sectional study 
using clinical data of individuals tested for SARS-
CoV-2 infections by the University of Utah’s academic 
healthcare system from March 10, 2020, to July 10, 
2020. University of Utah Health, based in Salt Lake 
City, Utah, is an extensive healthcare network that 
oversees five regional hospitals and over 100 health 
centers and institutes, and 26 of these facilities inter-
acted with COVID-19-positive individuals during the 
testing period.22 As a major referral center for the In-

termountain West, University of Utah Health’s patient 
population comprises Utah and non-Utah residents. 
University of Utah IRB approval was obtained prior to 
the start of this study. We extracted clinical and demo-
graphic data from the University of Utah Electronic 
Data Warehouse. The clinical data used in this study 
included SARS-CoV-2 testing unit location and results; 
indications of select comorbidities; an indication of 
mechanical ventilation; an indication of in-hospital 
death (measured up to July 10, 2020); a general patient 
classification (outpatient, inpatient, emergency, insti-
tutional series, etc.); and admission and discharge date 
and time. Additionally, demographic data included 
self-reported race, ethnicity, gender identity, and age.

COVID-19 Predictors
The primary predictors of COVID-19 severity explored 
in this study were race, ethnicity, gender identity, and 
age. We explored multiple race and ethnicity combina-
tions using self-reported race and ethnicity responses. 
The most granular race and ethnicity combination had 
8 distinct responses. We created a collapsed race and 
ethnicity combination using this granular combination 
for statistical modeling and to protect patient confi-
dentiality, as some demographic categories had limited 
observations (Table 1).

COVID-19 Outcome
We developed a COVID-19 severity index using the 
information on admission and discharge units, length 
of stay, indications of ventilation, and indications of 
mortality. This severity index had 5 non-overlapping, 
independent levels. These levels, from least severe to 
most severe, were as follows: negative SARS-CoV-2 
test, positive diagnostic test and outpatient care 
(outpatient), positive diagnostic test and emergency 
department (ED) care, positive diagnostic test and hos-
pitalization (hospitalization), and positive diagnostic 
test and in-hospital mortality (death). A novel aspect 
of this severity index includes outpatient and ED care. 
Outcome categorization heavily relied on patterns 
in admission and discharge units and indications of 
ventilation and mortality. However, when these were 
unknown, illness severity assignment was made using 
responses in clinical variables. Individuals were sorted 
based on the highest level of care received. For exam-
ple, individuals who were first tested in the ED and 
subsequently hospitalized were categorized as hospital-
ized. The individuals first tested in an outpatient 



setting who later died while under hospital care were 
classified as in-hospital death, and so on.

Inclusion and Exclusion
Individuals who tested positive but did so while 
seeking care for another condition (e.g., pre-surgery 
testing) were removed from the sample, as our objec-
tive for this study was to evaluate COVID-19 severity 
among individuals seeking care due to the virus. Basic 
information on admission, disposition, or patient type 
was excluded from the analysis. It should be noted 
that all individuals who tested negative for the virus 
were included only in the descriptive analysis and were 
removed during inferential statistics. These individu-
als who tested negative were also removed during the 
length of stay analysis. Similarly, those who identified 
as non-binary or did not disclose their gender were re-
moved from inferential analysis due to low frequency. 

Statistical Methods
The associations between sociodemographic charac-
teristics and COVID-19 illness severity were analyzed 
using standard cross-tabulation methods, with all cate-
gorical results reported in frequencies and percentages. 
Length of stay for all severity levels was characterized 
using medians, interquartile ranges, and ranges. We 
used multivariable logistic regression to generate odds 
ratios (95% CI) on associations between race, ethnici-
ty, and gender and the likelihood of ED and inpatient 
hospitalization care. Reference categories for gender, 
age, and race and ethnicity were as follows: female, 18 
to 25 years of age, and WNH. Model fit was assessed 
using Akaike Information Criterion (AIC). Adjusted 

multinomial logistic regression was employed to assess 
demographic predictors of COVID-19 death using the 
same reference categories for gender, age, and race and 
ethnicity. We report missing values for our predictors 
and outcomes. All models were a complete case anal-
ysis. We used Stata (StataCorp. 2021. Stata Statistical 
Software: Release 17. College Station, TX: StataCorp 
LLC) for all analyses.

Results

Characterization of Sample   
Of the 70,913 tested for SARS-CoV-2 from March 10, 
2020, to July 10, 2020, 6470 adults tested positive for 
SARS-CoV-2, and 6445 were eligible for this study. Of 
the 6445 individuals eligible for this study, race and 
ethnicity were known for 4829 (85.8%), gender identity 
was known for 6424 (83%), and age was known for all 
(100%). There were 25 deaths before discharge, leaving 
a sample of 6420 for the multivariable analyses. Just 
over half of the sample population identified as female 
(53.3%). 12.6 percent of the sample population was 65 
years or older during testing. Finally, most individuals 
in this sample identified as WNH (61.0%) (Table 1).

An overall percent positivity of 9.1 percent was ob-
served in this population between March 10, 2020, 
and July 10, 2020. Notably, all non-White individuals 
(23.1%) exhibited a proportionally higher percent pos-
itivity than WNH individuals (3.9%). Individuals who 
identified as female had a slightly lower percent posi-
tivity than those who identified as male (8.2%, 10.1%, 
respectively). Individuals who identified as non-binary



or did not disclose their gender had the highest per-
cent positivity of the strata (16.9%) (Table 2).

Out of the 6445 individuals who tested positive for 
SARS-CoV-2, 6075 (94.3%) received outpatient care, 
150 (2.3%) received care in the emergency department, 
195 (3.0%) were hospitalized, and 25 (0.04%) individu-
als died in hospital (Table 3).

Length of stay in care by type of care for this study 
population was as follows: outpatient (median=13 
hours, IQR=4 hours), emergency department (medi-
an=4 hours, IQR=7 hours), inpatient hospitalization 

(median=52 hours, IQR=98 hours), patients requiring 
ventilation (median=285 hours, IQR=671), and those 
patients who died in hospital (133 hours, IQR=186) 
(Table 4).

Compared to WNH, racial and ethnic minoritized 
groups had increased adjusted odds ratios (aOR) of re-
ceiving emergency department care or hospitalization 
(aOR =1.83 [95% CI: 1.09, 3.07]; aOR = 7.11 [95% CI: 
2.90, 17.43], respectively) (Table 5). Compared to pa-
tients younger than 65 years, patients 65 years or older 
had increased odds of receiving emergency depart-
ment care or hospitalization (aOR =2.94 [95% CI: 1.46



5.96]; aOR = 10.24 [95% CI: 5.53, 18.97], respectively). 
Compared to women, men had similar odds of re-
ceiving emergency department care or hospitalization 
(aOR = 0.72 [95% CI: 0.52, 1.0] and aOR = 1.06 [95% 
CI: 0.80, 1.46], respectively).

Discussion

In this study, we aimed to describe differences in 
COVID-19 outcome severity by race, ethnicity, gen-
der identity, and age. We found that among the 9.1 
percent (n = 6,420) of patients who tested positive for 

SARS-CoV-2 at University of Utah Health facilities 
from March to July of 2020, 95 percent received outpa-
tient care, approximately 2 percent received care in the 
emergency department, 3 percent were hospitalized, 
and 0.4 percent died. Differences in COVID-19 illness 
severity could be partially explained by racial identity.

Individuals who identified as “American Indian or 
Alaskan Native, non-Hispanic or Latino,” or “person 
of color, non-Hispanic or Latino” had higher odds of 
receiving ED care than WNH individuals. Similarly, 
“American Indian or Alaskan Native, non-Hispanic or



Latino” individuals had higher odds of being hospital-
ized than WNH individuals.

This study’s results are generally in line with prior 
research reporting an increased level of COVID-19 
illness severity in non-White individuals compared to 
persons of color.23 Similarly, work utilizing the Corona-
virus Disease 2019-Associated Hospitalization Surveil-
lance Network (COVID-NET) found that the highest 
hospitalization, hospitalization in intensive care units 
(ICU), and death rates occurred among Hispanic or 
Latino individuals and Black or African American in-
dividuals.16,24 Our results deviate slightly from previous 
work in that associations between being White, His-
panic or Latino, versus WNH, and COVID-19 illness 
severity were largely null.

Our null findings could be due to several reasons. 
First, it is possible that ethnic identity between 
these groups did not explain the likelihood of severe 
COVID-19 outcomes in this population during the 
pandemic. Second, immigration status in comorbidity 
burden may play a significant role in illness outcome 
but were not considered in this current work. Finally, 
we had limited power to detect differences within our 
early pandemic sample. Larger studies within Utah are 
needed before definitive conclusions can be made.

Individuals who did not disclose their race and ethnic-
ity or were documented as being of an unknown race 
or unknown ethnicity had lower odds of receiving ED 
care or being hospitalized. This is not due to inherent 
protection inferred by non-disclosure of race and eth-
nicity but due to an evident reporting bias: it appears 
that patients are less likely to disclose their race and 
ethnicity when receiving care in the outpatient setting 
than patients who require higher levels of care (eg, 
ED or hospitalization). This also indicates individuals’ 
lack of trust when seeking healthcare for non-critical 
situations.

Depending on social and biological determinants, dis-
ease experience and burden vary in different groups. 
The COVID-19 pandemic and associated diseases 
are no different and have highlighted and broadened 
persistent health disparities in the United States.23, 25, 26 
Racial and ethnic minoritized groups are more likely to 
reside and work in high transmission areas, have less 
access to testing and vaccination services, and pres-
ent with a higher level of illness severity when seek-

ing care. Additionally, racial and ethnic minoritized 
groups are, in general, more burdened by comorbidi-
ties that are strongly associated with severe COVID-19 
outcomes.27  Notably, previous work in Utah calls 
attention to the fact that many areas with high health 
disparities have proportionally larger racial and ethnic 
minoritized populations than areas with low health 
disparities.27 This work suggests that there may be an 
association between compounded transmission and 
racial and ethnic minoritized individuals residing in 
Utah.16,23,24

Limitations and Strengths
This study is subject to 2 distinct limitations. First, this 
study only captures illness severity through the lens of 
clinical outcomes in patients who sought testing and 
treatment at 1 medical network during the pandemic’s 
beginning. As such, these results may not be general-
izable to all COVID-19 patient experiences across the 
pandemic, characterized by various surges of different 
SARS-CoV-2 lineages, dissemination of vaccines and 
treatments, and changes in public health response. 
Secondly, this study did not account for all structural 
and social determinants that have been identified as 
affecting health outcomes (socioeconomic status, in-
surance coverage, occupation, place of residence, level 
of educational attainment, etc.). Consequently, these 
results do not capture all variations in COVID-19 
illness severity influenced by structural and social 
determinants.

However, this work has its strengths. First, we describe 
and characterize illness severity using a granular index. 
This is distinct, as most work early in the pandemic 
assessed illness severity using only 3 levels of severity 
rather than the 5 developed for this study. Secondly, 
this work captured information on race and ethnici-
ty for 84 percent of individuals in the sample. This is 
notable as race and ethnicity are often under-reported 
in medical and public reports. Finally, while this work 
only focuses on the earliest stage of the COVID-19 
pandemic, it sets a solid methodological foundation 
for future infectious disease studies in Utah using the 
Enterprise Data Warehouse, especially those designed 
to capture illness severity.

Conclusion

This retrospective descriptive analysis found that



COVID-19 illness severity, measured by an expanded 
illness severity index, varies by race, ethnicity, and 
age. In Utah, the likelihood of more significant illness 
severity outcomes disproportionately impacts older in-
dividuals and individuals identifying as “American In-
dian or Alaskan Native and non-Hispanic or Latino” or 
“person of color and non-Hispanic or Latino.” Further 
work is needed to understand the complexities of the 
COVID-19 disease experience and how it has changed 
over time in Utah and throughout the Intermountain 
West. Specifically, an emphasis on structural and social 

determinants of COVID-19 illness, while controlling 
for biological determinants, across the entire pandemic 
is needed.
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