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Background: To describe characteristics, hospitalization, and death for reported cases of SARS-CoV-2 infec-
tion in the Oklahoma City tri-county area.
Methods: We extracted notified cases of SARS-CoV-2 infection for our study area and used descriptive statis-
tics and modeling to examine case characteristics and calculate the odds of hospitalization and death in rela-
tion to a range of explanatory variables.
Results: Between March 12th, 2020 and February 28th, 2021, 124,925 cases of SARS-CoV-2 infection
were reported from the study region. Being male, White or Black/African American, aged 50 years or
older, presenting with apnea, cough, and shortness of breath, and having diabetes was associated with
increased odds of hospitalization. The odds of dying were significantly associated with being Black/
African American, presenting with cough and fever, having kidney disease and diabetes and being
aged 70 years or older.
Conclusions: The first cohort analysis of SARS-CoV-2 positive individuals in the Oklahoma City tri-county
area confirms comorbidities and age as important predictors of COVID-19 hospitalization or death. As a novel
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aspect, we show that early symptoms of breathing difficulties in particular are associated with hospitaliza-
tion and death. Initial case assessment and SARS-CoV-2 guidelines should continue to focus on age, comor-
bidities, and early symptoms.
© 2022 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.
Since the start of the COVID-19 pandemic in early 2020, the
United States has experienced the highest rate of reported positive
cases of SARS-CoV-2 infection and related deaths.1 Throughout 2020
and 2021, the pandemic has been studied in great detail with respect
to many different epidemiological facts including risks for age and
gender, ethnicity and comorbidities in the population.2-4 The major-
ity of these studies were based on data from large cities or selected
population groups such as veterans, hospitalized patients or specific
ethnic groups. Only a limited number of publications have used rou-
tinely collected surveillance data from smaller urban areas focusing
on both hospitalized and nonhospitalized SARS-CoV-2 positive indi-
viduals.2,5-11 In general, published evidence suggests that males are
more likely to be infected, hospitalized and die from severe COVID-
19 than females.12,13 It has also been shown that persons with certain
types of comorbidities and persons older than 70 years of age have a
higher risk of infection, hospitalization and death compared to
healthier, younger patients.14 Finally, several studies have concluded
that certain ethnic minorities are disproportionately affected by
infection and disease.3,10,15

Oklahoma is located in the South-Central United States Great
Plains and has a population of approximately 4 million. The first case
of SARS-CoV-2 infection was reported in the State on March 6th
2020, with continued high levels of transmission and increasing rates
of hospitalizations throughout the year.16 Oklahoma has a diverse
population with many ethnic and rural communities that are known
to be particularly vulnerable to the SARS-CoV-2 infection, COVID-19
disease and severe outcomes. Oklahoma City is the State Capital, with
an estimated population of 681,000 persons in 2021.17 The city dem-
ographics are relatively diverse with 53% of the population reported
as White Non-Hispanic origin, 21% Hispanic, 14% Non-Hispanic Black
and 3% American Indian and Alaskan Native in 2019. No state-wide
mask mandate was issued during the pandemic, however a number
of counties and cities, including Oklahoma City and surrounding
counties, adopted mask mandates. Furthermore, state-wide restric-
tions such as business closures, limits to gatherings, indoor sports
closures, and sanitation requirements were also implemented to limit
the spread of COVID-19.

This work presents a thorough analysis of reported COVID-19
cases in the tri-county region of Oklahoma City. The aim of the study
is to describe persons from the tri-county area of Oklahoma City who
had a confirmed positive SARS-CoV-2 test, in order to understand
how certain patient characteristics were related to hospitalization
and death and to suggest evidence-based guidelines for assessment
of SARS-CoV-2 positive individuals.

MATERIALS ANDMETHODS

In this retrospective observational cohort study, we extracted
notified COVID-19 cases (SARS-CoV-2 infection) from March 12th,
2020 until February 28th 2021 for the tri-county region (Oklahoma,
Cleveland and Canadian counties) from Oklahoma State Department
of Health (OSDH) surveillance data through the Public Health Disease
Detection of Oklahoma (PHIDDO) reporting system. Providers and
laboratories report confirmed and probable COVID-19 cases to
PHIDDO following a diagnosis. Provided that sufficient resources are
available, case investigators at County Health Departments interview
cases in their respective counties and update PHIDDO with additional
information. PHIDDO data is synced daily to an SQL server main-
tained by OSDH. A COVID-19 case is diagnosed through a molecular
(eg, RT-PCR, NAAT, LAMP) or antigen (eg, rapid test) test from a sam-
ple collected by way of saliva, throat, or nose swab.

For each confirmed case, we extracted the following: (1) date of
notification in the system, (2) symptom onset date, (3) age, (4) gen-
der, (5) ethnic group, (6) location (county, city/town, and zip code),
(7) occupation, (8) presence of various symptoms at the time of test-
ing, (9) information on chronic comorbidities and (10) whether the
person was hospitalized and/or died following their diagnosis. All
data on symptom onset, presence of symptoms, and presence of
comorbidities were self-reported by the patient and covered symp-
toms/comorbidities as defined in a simple questionnaire without ICD
codes. Patients were also asked to self-identify their ethnicity, gender
and occupation. Data on hospitalizations and deaths reflect hospital-
izations and deaths specifically due to COVID-19, with COVID-19
listed as the main cause on hospital admission records and death cer-
tificates, respectively. We extracted daily numbers of administered
and positive PCR tests for SARS-CoV-2 infection for the State of Okla-
homa from the COVID Tracking Project website.18 Patients with “no
information provided” for specific variables (eg, symptoms or comor-
bidities) were excluded from the analyses for that particular variable.
The number of persons excluded from the analysis for each explana-
tory variable is listed in Table 1 where possible. All data were ana-
lyzed using basic descriptive statistics and univariate and
multivariate logistic regression. Multivariate regression models were
adjusted for the confounding effect of gender, age, county of resi-
dence, ethnicity, and presence of comorbidities. We also adjusted
multivariate models for interactions between these confounders. A
backwards variable selection approach was employed.

Data analyses were performed in STATA 17.0 (StataCorp 2019,
College Station, TX). The study was declared exempt from IRB over-
sight.

RESULTS

Case trends and demography

Between March 12th, 2020 and February 28th, 2021, a total of
124,925 cases of SARS-CoV-2 infection were reported from the study
region (Table 1, Fig 1). Of these, 80,540 (64.5%) of cases were reported
from Oklahoma county (the most populous) followed by Cleveland
(22.8%) and Canadian (12.7%) counties.

We observed limited transmission in the early pandemic phase
from March to June 2020. This was followed by a substantial increase
in cases at the end of June 2020 and the largest increase in disease
transmission in November-December 2020, accounting for 44% all
cases during the study period. (Fig 1). From early January through Feb-
ruary, 2021, there was a notable decrease in reported cases and the
number of SARS-CoV-2 positive tests in the State as a whole (Fig 1).

The average age of the reported cases was 38.8 years (median 37
years) ranging from 1 month to 102 years (Table 1). The highest pro-
portion of infections was diagnosed among young adults aged 18-
29 years with 23.9% of reported cases, persons aged 30-39 years
(17.5%) and the 40-49-year group (15.3%) (Table 1). People identify-
ing as White had the highest number of cases (36.7%), followed by
Hispanic or Latino (12.5%) and African American or Black (8.8%).



Table 1
Characteristics, hospitalizations and deaths for persons reported with a SARS-CoV-2 infection in the Oklahoma City tri-county area, March 2020-February 2021

Characteristic Number (%) Hospitalizations (%)* Deaths (%)* Odds of hospitalization, OR (95% CI, P) Odds of death, OR (95% CI, P)
Overall 124,925 4,076 (3.2) 1,858 (1.5) - -

Sex
Male
Female

59,128 (47.3)
65,797 (52.7)

2,138 (52.5)
1,938 (47.5)

1,052 (56.6)
806 (43.4)

1.6 (1.2-1.8, <.001)
Reference

1.5 (1.2-1.8, <.001)
Reference

Age group
0-5
5-18
18-29
30-39
40-49
50-59
60-69
70-79
80-89
90-99
100+
No information provided

2,684 (2.1)
14,446 (11.6)
29,842 (23.9)
21,824 (17.5)
19,071 (15.3)
15,703 (12.6)
11,389 (9.1)
6,239 (5.0)
2,846 (2.3)
834 (0.7)
38 (0.03)
9 (0.0)

19 (0.5)
41 (1.0)
106 (2.6)
263 (6.5)
446 (10.9)
681 (16.7)
831 (20.4)
948 (23.3)
557 (13.7)
182 (4.5)
2 (0.05)
0 (0)

1 (0.05)
0 (0)
6 (0.3)
30 (1.6)
69 (3.7)
177 (9.5)
322 (17.3)
480 (25.8)
530 (28.5)
235 (12.6)
8 (0.4)
0 (0)

1.0 (0.6-1.9, .968)
0.9 (0.6-1.3, .467)
Reference
3.8 (2.8-5.1, <.001)
10.7 (7.7-14.9, <.001)
13.8 (10.1-19.0, <.001)
12.9 (9.6-17.4, <.001)
15.4 (11.4-20.9, <.001)
11.9 (8.7-16.5, <.001)
9.2 (6.1-14.0, <.001)
1.1 (0.6-2.1, .655)
-

1.9 (0.2-15.5, .548)
(empty)
Reference
6.8 (2.8-16.4, <.001)
18.0 (17.8-41.4, <.001)
56.3 (25.0-127, <.001)
146 (65.2-328, <.001))
398 (178-893, <.001)
998 (445-2236, <.001)
1603 (708-3629, <.001)
1272 (396-4085, <.001)
-

Ethnic group
White
Hispanic or Latino
Black or African American
American/Alaskan Native
No information provided

45,854 (36.7)
15,580 (12.5)
11,012 (8.8)
4,333 (3.5)
48,146 (38.5)

2,715 (66.6)
553 (13.6)
616 (15.1)
192 (4.7)
0 (0)

1,243 (66.9)
152 (8.2)
184 (9.9)
6 (0.3)
273 (14.7)

Reference
0.8 (0.6-2.4, .467)
2.9 (1.1-5.6, <.05)
0.9 (0.8-3.1, .504)
-

Reference
1.5 (1.3-6.1, <.001)
1.4 (1.2-4.5, <.001)
0.9 (0.7-1.1, .440)
-

Comorbidities
No comorbidities
Cardiac disease
Diabetes
Lung disease
Kidney disease
Liver disease
Two comorbidities
Three comorbidities
Four or 5 comorbidities
No information provided

34,373 (27.5)
6,898 (5.5)
5,108 (4.1)
5,081 (4.1)
1,030 (0.8)
580 (0.5)
2,317 (1.9)
526 (0.4)
90 (0.1)
71,855 (57.5)

558 (13.7)
1,140 (28.0)
826 (20.3)
525 (12.9)
293 (7.2)
71 (1.7)
335 (8.2)
146 (3.6)
32 (0.8)
-

1,043 (56.1)
534 (28.7)
327 (17.6)
212 (11.4)
105 (5.7)
30 (1.6)
116 (6.2)
59 (3.2)
19 (1.0)
-

Reference
1.9 (1.2-2.7, <.001)
1.7 (1.3-2.2, <.001)
1.6 (1.2-2.2, <.001)
1.4 (1.0-2.0, <.05)
1.1 (0.7-1.5, .067)
2.2 (1.6-2.9, <.001)
2.6 (1.6-4.2, <.001)
3.1 (1.1-10.5, <.05)
-

Reference
7.4 (5.9-9.2, <.001)
2.4 (1.9-3.0, <.001)
1.8 (1.4-2.3, <.001)
5.6 (4.2-7.3, <.001)
1.1 (0.6-1.8, .814)
20.6 15.5-27.3, (<.001)
49.2 (34.8-69.4, <.001)
136.4 (26.1-712, .001)
-

Smoking
Never smoked
Current/previous smoker
No information provided

37,832 (30.3)
10,485 (8.4)
76,608 (61.3)

1,167 (28.6)
485 (11.9)
2,424 (59.5)

247 (13.3)
155 (8.3)
1,456 (78.4)

Reference
3.9 (2.7-5.8, <.001)
-

Reference
1.6 (1.1-2.6, <.001)
-

Symptoms
Asymptomaticy

Malaise/myalgia
Fever/chills
Gastrointestinal complaintsz

Headache
Cough
Runny nose
Breathing difficulties
Sore throat
Anorexia
Chest pain
Loss of taste and smell
One symptom only
2-4 symptoms
5-7 symptoms
8+ symptoms
No information provided

73,603 (58.9)
59,189 (47.4)
46,284 (37.0)
41,678 (33.4)
33,596 (26.7)
29,276 (23.4)
21,658 (17.3)
19,779 (15.8)
18,832 (15.1)
16,081 (12.9)
9,640 (7.7)
551 (0.4)
4,679 (3.7)
16,104 (12.9)
14,936 (12.0)
15,926 (12.7)
7,496 (6.0)

1,463 (35.9)
2,561 (62.2)
2,559 (62.8)
3,588 (88.0)
927 (22.7)
1,590 (39.0)
481 (11.8)
2,233 (54.8)
502 (12.3)
900 (22.1)
616 (15.1)
26 (0.6)
296 (7.3)
936 (23.0)
601 14.7)
780 (19.2)
-

986 (53.1)
550 (29.6)
598 (32.2)
507 (27.3)
107 (5.8)
421 (22.7)
93 (5.0)
642 (34.6)
79 (4.3)
171 (9.2)
94 (5.1)
1 (0.1)
207 (11.1)
440 (23.7)
129 (6.9)
96 (5.1)
-

Reference
2.6 (2.1-2.9, <.001)
2.6 (1.8-2.8, <.001)
1.6 (1.2-2.0, <.01)
1.2 (0.9-1.6, .249)
2.5 (1.9-3.4, <.001)
0.8 (0.6-1.1, .156)
5.7 (4.8-6.1, <.001)
1.0 (0.8-1.4, .788)
1.8 (1.3-2.4, <.001)
1.8 (1.3-2.5, <.01)
1.1 (0.3-3.6, .902)
1.9 (1.5-2.6, <.001)
3.9 (2.7-5.8, <.001)
5.1 (3.2-7.8, <.001)
10.9 (3.8-34.2,<.01)
-

Reference
0.9 (0.4-1.2, .08)
1.4 (1.1-1.8, <.01)
1.2 (0.9-1.5, .621)
0.2 (0.1-0.3, <.001)
2.3 (1.9-2.8, <.001)
0.5 (0.3-0.7, <.001)
9.8 (7.9-10.9, <.001)
0.5 (0.3-0.6, .001)
1.5 (1.2-1.9, <.001)
1.4 (1.1-1.7, <.05)
0.1 (0.1-0.7, <.05)
1.3 (1.1-1.5, <.05)
1.1 (0.9-1.3, .354)
0.5 (0.2-1.5, .234)
0.5 (0.1-3.7, .522)
-

Occupation (over 18s only)
Retired
Unemployed
Health care worker
Food worker
Student (college/university)
Teacher
No information provided

3,434 (2.7)
2,420 (1.9)
2,398 (1.9)
1,528 (1.2)
1,466 (1.2)
1,245 (1.0)
105,078 (84.1)

129 (3.2)
90 (2.2)
92 (2.3)
67 (1.6)
54 (1.3)
41 (1.0)
-

71 (3.8)
48 (2.6)
19 (1.0)
22 (1.2)
13 (0.7)
35 (1.9)
-

1.3 (0.8-2.3, .262)
Reference
1.4 (0.8-2.3, .256)
1.4 (0.8-2.3, .258)
0.8 (0.6-1.2, .307)
0.7 (0.4-1.4, .339)
-

1.4 (1.1-1.8, <.01)
Reference
1.3 (0.9-1.8, .134)
0.8 (0.5-1.2, .225)
0.4 (0.2-0.7, <.001)
1.7 (1.2-2.3, <.01)
-

*Percentages refer to the percentage of persons who were hospitalized or died who had the specific characteristic (in some cases this does not add up to 100%),
yPatient specifically indicated being asymptomatic,
zAbdominal pain, vomiting, nausea and/or diarrhea.
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Hospitalizations and deaths

A total of 4,076 (3.2%) persons with a confirmed SARS-CoV-2
infection in the tri-county Oklahoma City area were hospitalized and
1,858 (1.5%) died. The highest percentage of hospitalizations was
observed among the White ethnic group (66.6%) and Black/African
Americans (15.1%). This mirrored the results for deaths where 66.9%
of reported deaths were among White persons and 9.9% among
Black/African Americans. Compared to the average hospitalization
and death rates during the study period, we observed initial high



Fig 1. Notified cases of SARS-CoV-2 infection and PCR test positivity*, Oklahoma City tri-county area 2020-2021.
* PCR test positivity reflects 7-day moving average of percentages for Oklahoma State as a whole.
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rates from March until end of June 2020, ranging between 20% and
50% (Fig 2). After this point, both hospitalization and death rates sta-
bilized at 4%-10% for hospitalizations and 1%-3% for deaths, remain-
ing at those levels until the end of the study period (Fig 2).

The average age of hospitalized patients was 63 years (median
65), ranging from 0 to 102 years. Being 30 years or older was associ-
ated with significantly higher odds of hospitalization and this gener-
ally increased with age, apart from persons aged older than 90 years
(Table 1).

The average age of persons who died from COVID-19 was 74 years
(median 76), ranging from 2 to 108 years old. The odds of dying
increased with age, reaching a peak for persons aged 80-89 years
(Table 1). Compared to White persons, Black, or African Americans
had the highest odds of being hospitalized and dying, followed by
American Indians or Alaskan Natives (Table 1).
Comorbidities and symptoms

A total of 37,482 (30%) persons with a reported positive SARS-
CoV-2 test indicated having at least one comorbidity; the most com-
mon of which were cardiovascular disease (5.5%), diabetes (4.1%) and
lung disease (4.1%) (Table 1). Having any comorbidity, apart from
liver disease, was associated with higher odds for hospitalization.
This was most pronounced for cardiovascular disease and diabetes
(Table 1). Persons with any type of comorbidity had higher odds of
dying, particularly if they had kidney or cardiovascular disease
(Table 1). The odds of dying increased with the number of comorbid-
ities, and patients with 4 or 5 comorbidities had approximately
Fig 2. COVID-19 case-hospitalization and case
6 times higher odds of dying compared to patients with 2 comorbid-
ities (Table 1).

A total of 73,603 (58.9%) persons reported that they did not expe-
rience any symptoms in relation to their infection and were classified
as “asymptomatic.” The most common symptoms reported were mal-
aise/myalgia, fever/chills, gastrointestinal complaints, headache and
cough (Table 1). Most symptoms recorded were associated with a
higher risk of hospitalization, in particular breathing difficulties, mal-
aise/myalgia, fever/chills and cough (Table 1). The more symptoms
recorded by a patient, the higher the odds of hospitalization. Several
symptoms were also associated with increased odds of dying; the
most significant being breathing difficulties, cough and fever/chills
(Table 1). There was no significant relationship between the number
of symptoms and the odds of dying.

Lifestyle and occupation

Of the study population, a total of 8.4% (10,485 persons) reported
currently smoking or having smoked previously. Being a current or
previous smoker was significantly associated with an increased risk
of both hospitalization and death (Table 1).

Data on occupation were available for 41,766 (33.4%) of the
reported cases. Of these, 19,847 (47.5%) provided specific details on
the type of their occupation. The most frequently reported were
retired (17.3%), unemployed (12.1%) and healthcare worker (12.0%).
There were no significantly increased or decreased odds of hospitali-
zation associated with type of occupation (Table 1). However, per-
sons who were retired or worked as teachers had increased odds of
dying while university students had reduced odds of death (Table 1).
-fatality rates, Oklahoma City 2020-2021.
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Multivariate analyses

Being male, White or Black/African American, aged 50 years or
older, having diabetes and presenting with breathing difficulties and
cough was associated with increased odds of hospitalization (Table 2).
Increased odds of death was significantly associated with being Black/
African American, presenting with cough and fever/chills, having kid-
ney disease, and diabetes and being aged 70 years or older (Table 2).
DISCUSSION

In this paper we describe the characteristics of persons who tested
positive for SARS-CoV-2 infection during the first 12 months of trans-
mission in the tri-county area of Oklahoma City, including individuals
who were later hospitalized and died from COVID-19.

Of the almost 125,000 persons who tested positive, approximately
3% were hospitalized and 1.5% died from their infection. In our study
population, the odds of hospitalization and death increased signifi-
cantly with age, confirming several previous findings that COVID-19
has the strongest impact on elderly persons.9,15,19 Our results also
confirm that existing comorbidities − particularly cardiovascular dis-
ease and diabetes - significantly increase the risk of developing
severe disease, becoming hospitalized and dying.3,8,9,20 In our study
population, persons who suffered from several comorbidities had
increasing odds of both hospitalization and death.

Although the role of comorbidities in relation to COVID-19 sever-
ity is relatively well understood, non-chronic symptomatic presenta-
tions at the time of testing have primarily been studied in relation to
biomarkers and prognostic factors21-23 rather than examining the
association initial symptoms and later hospitalization or death. Our
study demonstrates some of the first population-derived results on
symptoms in a cohort of SARS-CoV-2 positive individuals, regardless
of hospitalization status. Firstly, almost 60% of the persons included
in our study reported that they were asymptomatic. This is in line
with other published findings and confirms that asymptomatic status
is common for persons with confirmed infection.24 Secondly, pre-
senting with cough, general breathing difficulties, and fever/chills at
the time of testing was generally associated with increased odds of
both hospitalization and death. We also observed a dose-response
relationship between the number of symptoms and the odds of hos-
pitalization, but not of dying. This could suggest that the progression
from hospitalization/disease to death is primarily affected by other
factors such as comorbidities. Interestingly, only a small proportion
of persons in our study reported loss of taste and smell, even though
this symptom has been highlighted as one of the primary indicators
of SARS-CoV-2 infection.25 However, considering that this symptom
was only reportable as a free-text option, rather than a yes/no like
Table 2
Risk factors for hospitalization and death identified using multivariate regression among per
February 2021

Hospitalizations

Characteristic OR 95% CI (P)

Male 1.7 1.1-2.1 (<.05)
White 1.9 1.1-3.1 (<.05)
Black or African American 3.2 1.2-6.3 (<.001)
Breathing difficulties 4.0 2.7-5.7 (<.001)
Cough 2.4 1.7-3.5 (<.001)
Diabetes 2.4 1.9-3.7 (<.01)
Aged 50-59 4.0 1.1-16.7 (<.05)
Aged 60-69 4.1 1.1-15.7 (<.05)
Aged 70-79 4.8 1.3-18.2 (<.05)
Aged 80-89 7.1 1.7-29.0 (<.01)
Aged 90-99 7.4 1.1-51.9 (<.05)
the other symptoms examined, this result may not accurately reflect
the true frequency of loss of taste and smell in the study cohort.

Our multivariate modeling indicated that higher odds of hospitali-
zation were significantly related to ethnicity (being White or African
American/Black), having diabetes, experiencing breathing difficulties
at time of testing, and being aged 50 years or older. Dying from
COVID-19 was associated with being Black/African American, having
diabetes and kidney disease, experiencing cough and fever at time of
testing and being aged 70 years or older.

SARS-CoV-2 infection and COVID-19 disease is known to dispro-
portionately affect certain ethnic groups such as Hispanics or Latinos
and African Americans.6,10,26 We confirm this with our results show-
ing that African American/Black persons with a positive SARS-CoV-2
test had approximately 3 times higher odds of hospitalization and 1.4
higher odds of dying compared to Non-Hispanic White persons. A
similar scenario, although only for death, was observed for Hispanic/
Latinos in our study who had significantly higher odds of dying.

Our findings need to be considered in the light of several limita-
tions. Firstly, all symptoms and existing comorbidities were self-
reported by each patient, and it was not possible to confirm this
information by screening of individual records. Overall, this is an
important limitation of the study; however, we also consider the gen-
eral possibility of each patient inaccurately reporting chronic condi-
tions to be low. With respect to symptoms and comorbidities, these
were not recorded in the questionnaire using standardized ICD codes
and as such are subject to individual reporting and interpretation
biases. For instance, the extent to which ‘cardiac disease’ includes
hypertension is unknown, because this condition was reported at the
discretion of the patient. Similarly, we are unable to determine
whether the variable ‘lung disease’ includes chronic conditions such
as asthma and Chronic Obstructive Pulmonary Disease. As a result of
this, our results are applicable to general conditions rather than spe-
cific comorbidities listed in the official ICD list. Another limitation is
the large number of records with ‘information not provided’ for
comorbidities and symptoms in particular. These records were
excluded from the analysis, making the analytical dataset smaller
than expected. We also did not have comparative information about
persons who tested negative for SARS-Cov-2 and were therefore not
able to calculate true risks of hospitalization and death. Testing rates
have fluctuated significantly during the pandemic because of factors
related to test availability, variations in turnaround times, media and
public health messaging, perceived risks as well as testing require-
ments for certain purposes. This, in turn, has impacted the number of
persons testing positive and ultimately the results that we highlight
in relation to trends over time. Finally, SARS-CoV-2 testing has been
shown to be biased, with certain population groups including Black
and African Americans being more likely to test for infection than
others.2,11,27-29 Demographic variations in test-seeking behavior
sons testing positive for SARS-CoV-2 in the Oklahoma City tri-county area, March 2020-

Deaths

Characteristic OR 95% CI (P)

Black or African American 2.1 1.7-2.7 (<.05)
Cough 2.3 1.1-2.7 (<.05)
Fever/chills 1.8 1.3-2.3 (<.001)
Kidney disease 4.3 2.9-6.1 (<.001)
Diabetes 2.8 1.4-2.4 (<.001)
Aged 70-79 1.6 1.1-2.2 (<.05)
Aged 80-89 1.9 1.4-2.5 (<.05)
Aged 90-99 2.9 1.8-3.1 (<.05)
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could have impacted our results by introducing a proportionally
higher case rate and an artificially inflated odds of hospitalization or
death among this population group.

In conclusion, we present the first cohort analysis of persons who
have tested positive for SARS-CoV-2 infection in the tri-county area
surrounding Oklahoma City. We show that in this part of the US,
comorbidities and age are significant predictors of a severe outcome
of SARS-CoV-2 infection and that the odds of being hospitalized or
dying increases with age and number of comorbidities. Our study
also includes novel considerations of initial symptoms and concludes
that breathing difficulties in particular can lead to an increased likeli-
hood of hospitalization and death. Because this study has analyzed all
persons who tested positive for infection, regardless of their hospital-
ization status, we are able to make these conclusions which apply to a
broader part of the population and especially the more diverse urban
areas across the United States South-Central plains.
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