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We compared the characteristics of hospitalized and
nonhospitalized patients who had coronavirus disease in
Atlanta, Georgia, USA. We found that risk for hospitaliza-
tion increased with a patient’'s age and number of con-
current conditions. We also found a potential association
between hospitalization and high hemoglobin A1c levels
in persons with diabetes.

nformation about care-seeking behavior, symp-

tom duration, and risk factors for progression
to severe illness in nonhospitalized patients with
coronavirus disease (COVID-19) aids in resource
planning, disease identification, risk stratifica-
tion, and clinical management of nonhospitalized
patients (1-6). We built on a previous analysis
comparing hospitalized and nonhospitalized CO-
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VID-19 patients, which found that hospitalized pa-
tients were more likely to be >65 years of age, men,
Black, diabetic, or obese (7). We describe symptom
patterns, duration of illness, and care-seeking be-
havior among nonhospitalized patients and ex-
plore the relationships between hospitalization and
the number, control, and interaction of concurrent
medical conditions and age. We defined control as
how well a disease is managed in the patient, as
measured by hemoglobin Alc levels in diabetics,
number of classes of hypertension medication be-
ing taken by patients with hypertension, and BMI
among patients with obesity.

The Study

We enrolled hospitalized and nonhospitalized pa-
tients >18 years of age with laboratory-confirmed
COVID-19 (defined as a positive real-time reverse
transcription PCR result for severe acute respiratory
syndrome coronavirus 2) treated at 6 acute care hos-
pitals and outpatient clinics affiliated with a single ac-
ademic hospital system in the Atlanta, Georgia, USA,
metropolitan area during March 1-April 7, 2020, as
previously described (7). In this investigation, we
compared characteristics and symptoms of hospital-
ized and nonhospitalized persons using x> Fisher ex-
act, or t-test as appropriate.

We conducted univariable and multivariable
logistic regression analyses to explore the associa-
tions between age group and number of underlying
conditions on risk for hospitalization. We conduct-
ed separate analyses to model the associations and
interactions of diabetes, hypertension, and obesity
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Figure. Symptoms of coronavirus disease among hospitalized and nonhospitalized patients, Atlanta, Georgia, USA, 2020.
Gastrointestinal symptoms include vomiting, nausea, diarrhea, and abdominal pain. Upper respiratory symptoms include sore throat,

rhinorrhea, and nasal congestion. *p>0.01.

with hospitalization for COVID-19. We then used
univariable and multivariable logistic regression to
investigate whether the severity or control of con-
current conditions was associated with increased
risk for hospitalization. We modeled the associa-
tion between body mass index (BMI) and hospi-
talization. Further, we investigated whether use of
multiple classes of hypertension medication was
associated with hospitalization among patients
with hypertension and the association of elevated
levels (>7%) of hemoglobin Alc (HbAlc) and hos-
pitalization among patients with diabetes. This lev-
el was chosen because a value <7% is considered
an indicator of adequate blood glucose control in
patients with diabetes (8). Multivariable models
were adjusted for characteristics previously asso-
ciated with hospitalization in these populations
(7)  (Appendix, https://wwwnc.cdc.gov/EID/
article/27/4/20-4709-App1.pdf).

We enrolled 311 nonhospitalized and 220 hos-
pitalized patients in this study (Appendix Tables
1-3). We reviewed patient medical records and
found that upper respiratory system symptoms in-
cluding rhinorrhea, nasal congestion, and pharyn-
gitis were more common among nonhospitalized
patients than hospitalized patients (74% vs. 17%; p
= 0.01). In contrast, hospitalized patients had dys-
pnea more frequently than did nonhospitalized
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patients (68% vs. 43%; p = 0.01) (Figure 1). Of 147
nonhospitalized patients with available informa-
tion on symptom duration, 67 (46%) reported
symptoms lasting >21 days.

Of 311 nonhospitalized patients, 135 (43%) had
their first contact with the healthcare system for their
COVID-19 illness on a telephone triage line, 23 (7%)
at the emergency department, and 141 (45%) at an
ambulatory care clinic (Table 1). Of nonhospitalized
patients, 85% sought in-person care (i.e., ambulatory
care, emergency department, or urgent care) a single
time for their COVID-19 illness. A subset of 188 non-

Table 1. Treatment settings of 311 nonhospitalized patients with
coronavirus disease, Atlanta, Georgia, USA, 2020*

Treatment setting Value
First interaction
Ambulatory care 141 (45)
Telephone triage line 135 (43)
Emergency department 23 (7)
Othert 12 (4)
All interactions
Ambulatory care 269 (87)
Telephone triage line 210 (68)
Emergency department 45 (15)
Othert 22 (7)

Median no. visits (IQR)
Ambulatory care
Telephone triage line 1(1-2)
Emergency department 1(1-1)

*Values are no. (%) patients except as indicated. IQR, interquartile range.

tIncludes retail health, telehealth, and urgent care.

1(1-1)
1(1-1)

1165



DISPATCHES

hospitalized patients had information in their medi-
cal records about all their COVID-19 healthcare visits.
These 188 patients had 400 documented healthcare
visits: 188 (47%) ambulatory care, 167 (42%) tele-
health, 39 (10%) in-person emergency department,
and 6 (2%) urgent care visits. Within this subset, 57%
of visits among those patients with symptoms lasting
>21 days were telehealth appointments; 56% of visits
among those with symptoms <21 days were in-per-
son primary care visits.

Odds of hospitalization increased with advancing
age (50-59 years of age, adjusted odds ratio [aOR] 2.1,
95% CI 0.7-6.6; 60-69 years, aOR 4.1, 95% CI 1.3-13.3;
>70 years, aOR 9.2, 95% CI 2.7-31.0). The aOR of hospi-
talization demonstrated a dose-dependent relationship
with number of concurrent conditions (1 condition, aOR
1.8,95% CI 0.8-3.7; 2 conditions, aOR 2.3,95% CI1.1-4.8;
>3 conditions, aOR 4.2, 95% CI11.9-9.1) (Table 2).

Among patients with hypertension, the odds of
hospitalization demonstrated a possible dose-depen-
dent increase among patients taking multiple classes

of hypertension medications; however, precision of
estimates was limited by small sample size (Table 2).
Among patients with diabetes, those with a recent
HbAlc score >7% had an increased risk for hospital-
ization (aOR 4.1, 95% CI 0.9-19.1); however, precision
of estimates was limited by small sample size. Among
obese patients (BMI >30), BMI was not associated
with increasing odds of hospitalization (Table 2). In
the multivariable analyses, we did not detect signifi-
cant additive or multiplicative interaction between
diabetes and obesity, hypertension and obesity, or
hypertension and diabetes (Appendix Table 4).

Conclusions

Symptoms lasting >21 days were common among
nonhospitalized patients in this investigation;
however, <20% of these patients had >1 in-person
healthcare visit for COVID-19 during acute illness.
These extended symptom durations, in conjunction
with limited care-seeking behavior, suggest that
many mildly ill COVID-19 patients can self-manage

Table 2. Risk factors for hospitalization among patients with coronavirus disease, Atlanta, Georgia, USA, 2020*

Characteristic Hospitalized, no. (%) Nonhospitalized, no. (%) Crude OR (85% Cl) Adjusted OR (95% CI)
Age, y
Total 220 (100) 311 (100)
18-29 5(2) 52 (17) Referent Referentt
30-39 24 (11) 79 (25) 3.0 (1.1-8.2) 1.4 (0.4-4.6)
40-49 36 (16) 54 (17) 6.3 (2.3-16.8) 3.0 (0.9-9.5)
50-59 41 (19) 63 (20) 6.4 (2.4-16.9) 2.1 (0.7-6.6)
60-69 56 (26) 41 (13) 13.9 (56.2-37.2) 4.1(1.3-13.3)
>70 58 (26) 22 (7) 25.7 (9.2-71.4) 9.2 (2.7-31.0)
No. concurrent conditions
Total 220 (100) 311 (100)
0 21 (10) 122 (39) Referent Referent}
1 48 (22) 80 (26) 3.5(1.9-6.3) 1.8 (0.8-3.7)
2 71 (32) 68 (22) 6.0 (3.4-10.6) 2.3(1.1-4.8)
>3 80 (36) 41 (13) 12.2 (6.6-22.4) 4.2 (1.9-9.1)
Hemoglobin A1c§
Total 81 (100) 30 (100)
<7% 17 (21) 17 (57) Referent Referentq
>7% 38 (47) 7 (23) 3.3(1.2-94) 4.1(0.9-19.1)
Missing data 26 (32) 6 (20)
Obesity
Total 220 (100) 311 (100)
<30 86 (39) 123 (40) Referent Referent#
30-34 65 (30) 52 (17) 1.8 (1.2-3.0) 2.6 (1.3-5.0)
35-40 34 (16) 26 (8) 1.9 (1.0-3.5) 2.2 (1.0-4.8)
>40 25 (11) 26 (8) 1.6 (0.8-2.9) 1.8 (0. 7-4.5)
Missing data 10 (5) 84 (27)
No. classes of hypertension medications**
Total 142 (100) 101 (100)
0 20 (14) 13 (13) Referent Referent#
1 38 (27) 42 (42) 0.7 (0.3-1.6) 0.7 (0.3-2.0)
2 48 (34) 33 (33) 1.0 (0.5-2.4) 1.6 (0.6—4.5)
>3 36 (25) 13 (13) 1.9 (0.7-5.0) 1.8 (0.5-6.0)

*OR, odds ratio.

TAdjusted for number of underlying conditions, race, sex, insurance, and smoking (including current or former smoking).

FAdjusted for age, race, sex, insurance, and smoking (including current or former smoking).

§Among patients with diabetes.

{[Adjusted for age, race, sex, healthcare personnel status, and hypertension.

#Adjusted for age, race, sex, healthcare personnel status, and diabetes.
**Among patients with hypertension.
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their symptoms. Because telemedicine was the sec-
ond most common healthcare delivery method in
our investigation, we hypothesize that it might have
provided ongoing patient support and decreased
the need for in-person healthcare visits (9). These
findings can assist healthcare providers with antici-
patory guidance for patients and caregivers and can
inform decisions about allocation of resources for
healthcare delivery.

We found that age and number of underlying
conditions were associated with a dose-dependent
increase in likelihood of hospitalization. Elderly
COVID-19 patients frequently have multiple con-
ditions that increase risk for hospitalization and
serious infection (10). However, we did not find
a significant additive or multiplicative interaction
between the 3 most common underlying conditions
among study participants: hypertension, diabetes,
and obesity.

We hypothesized that degree of control of un-
derlying conditions would affect risk for hospital-
ization. We found that the aORs for hospitalization
were higher among patients with diabetes who had
elevated mean levels of HbAlc and among patients
with hypertension taking an increasing number of
hypertension medications. Although not statistically
significant, these findings may suggest an association
between the management of concurrent conditions
and COVID-19 disease severity. Despite obesity’s as-
sociation with increased risk for severe illness and
death from COVID-19 (11,12), we did not find an in-
creasing risk for hospitalization with increasing BMI
among persons with obesity.

A limitation of our study is that, because of
small sample sizes, our analyses might have lacked
power to detect a significant association between
degree of control of underlying conditions and
hospitalization. In addition, our sample comprised
patients at a single hospital system during a lim-
ited timeframe, and thus our results might not be
generalizable to other populations. Because this
hospital system prioritized certain persons (e.g.,
older patients, patients with underlying condi-
tions, and healthcare personnel) for outpatient
SARS-COV-2 testing, these persons might be over-
represented among the nonhospitalized patients in
our sample. We were also not able to assess symp-
tom resolution among all patients during the time-
frame of this investigation and therefore might not
have accounted for all follow-up healthcare visits
for COVID-19.

In conclusion, although many nonhospitalized
patients in this study reported symptoms lasting
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>21 days, most cases of COVID-19 among non-
hospitalized patients were managed with a single
ambulatory care visit and telehealth follow-up
appointments. Patients of increasing age, with a
greater number of underlying conditions, and with
poor management of those conditions might be at
higher risk for hospitalization and severe disease
from COVID-19.

About the Author

Dr. Pettrone is an Epidemic Intelligence Service Officer in
the Division of Vital Statistics, National Center for Health
Statistics, Centers for Disease Control and Prevention.
Her research interests include infectious disease and
public health.

References

1. JainV, Yuan JM. Predictive symptoms and comorbidities
for severe COVID-19 and intensive care unit admission: a
systematic review and meta-analysis. Int ] Public Health.
2020;65:533-46. https:/ / doi.org/10.1007/s00038-020-01390-7

2. Fang X, LiS, Yu H, Wang P, Zhang Y, Chen Z, et al.
Epidemiological, comorbidity factors with severity and
prognosis of COVID-19: a systematic review and meta-
analysis. Aging (Albany NY). 2020;12:12493-503.
https:/ /doi.org/10.18632/aging.103579

3. Pascarella G, Strumia A, Piliego C, Bruno F, Del Buono R,
Costa F, et al. COVID-19 diagnosis and management: a
comprehensive review. | Intern Med. 2020;288:192-206.
https:/ /doi.org/10.1111/joim.13091

4. Tenforde MW, Kim SS, Lindsell CJ, Billig Rose E, Shapiro NI,
Files DC, et al.; IVY Network Investigators; CDC COVID-19
Response Team; IVY Network Investigators. Symptom
duration and risk factors for delayed return to usual health
among outpatients with COVID-19 in a multistate health care
systems network — United States, March-June 2020.
MMWR Morb Mortal Wkly Rep. 2020;69:993-8.
https:/ /doi.org/10.15585/ mmwr.mm6930el

5. Czeisler M, Marynak K, Clarke K, Salah Z, Shakya I,
Thierry J, et al. Delay or avoidance of medical care because
of COVID-19-related concerns — United States, June 2020.
MMWR Morb Mortal Wkly Rep. 2020;69:1250-7.

6. Desai R, Singh S, Parekh T, Sachdeva S, Sachdeva R,
Kumar G. COVID-19 and diabetes mellitus: a need for
prudence in elderly patients from a pooled analysis. Diabetes
Metab Syndr. 2020;14:683-5. https:/ /doi.org/10.1016/
j-dsx.2020.05.021

7. Killerby ME, Link-Gelles R, Haight SC, Schrodt CA,
England L, Gomes D], et al.; CDC COVID-19 Response
Clinical Team. Characteristics associated with
hospitalization among patients with COVID-19 —
metropolitan Atlanta, Georgia, March-April 2020. MMWR
Morb Mortal Wkly Rep. 2020;69:790-4. https:/ /doi.org/
10.15585/ mmwr.mm6925el

8. Sherwani SI, Khan HA, Ekhzaimy A, Masood A,

Sakharkar MK. Significance of HbAlc test in diagnosis and
prognosis of diabetic patients. Biomark Insights. 2016;
11:95-104. https:/ /doi.org/10.4137/BMI.S38440

9. Contreras CM, Metzger GA, Beane ]D, Dedhia PH, Ejaz A,
Pawlik TM. Telemedicine: patient-provider clinical engage-
ment during the COVID-19 pandemic and beyond.

1167



DISPATCHES

10. Piccirillo JF, Vlahiotis A, Barrett LB, Flood KL, 12.
Spitznagel EL, Steyerberg EW. The changing prevalence of
comorbidity across the age spectrum. Crit Rev Oncol

Hematol. 2008;67:124-32. https:/ /doi.org/10.1016/

11.

J Gastrointest Surg. 2020;24:1692-7. https:/ /doi.org/10.1007/

511605-020-04623-5

j-critrevonc.2008.01.013

Palaiodimos L, Kokkinidis DG, Li W, Karamanis D,
Ognibene J, Arora S, Southern WN, Mantzoros CS.

Severe obesity, increasing age and male sex are independently
associated with worse in-hospital outcomes, and higher

in-hospital mortality, in a cohort of patients with COVID-19

in the Bronx, New York. Metabolism. 2020;108:154262

Yang ], Tian C, Chen Y, Zhu C, Chi H, Li ], et al. Obesity
aggravates COVID-19: an updated systematic review and
meta-analysis. ] Med Virol. 2020;jmv.26677. https:/ / doi.
org/10.1002/jmv.26677

e Middle East Respiratory Syndrome
Coronavirus Transmission

e Acute Toxoplasmosis among Canadian
Deer Hunters Associated with
Consumption of Undercooked Deer

e Public Health Program for Decreasing
Risk for Ebola Virus Disease
Resurgence from Survivors of the
2013-2016 Outbreak, Guinea

e Characteristics of Patients with Acute
Flaccid Myelitis, United States,
2015-2018

e Iliness Severity in Hospitalized
Influenza Patients by Virus Type and
Subtype, Spain, 2010-2017

e Exposure to Ebola Virus and Risk for
Infection with Malaria Parasites,
Rural Gabon

o Cost-effectiveness of Screening
Program for Chronic Q Fever,
the Netherlands

e Unique Clindamycin-Resistant
Clostridioides difficile Strain Related
to Fluoroquinolone-Resistant Epidemic
BI/RT027 Strain

e Porcine Deltacoronavirus Infection and
Transmission in Poultry, United States

e Chronic Human Pegivirus 2 without
Hepatitis C Virus Co-infection

¢ Interspecies Transmission of
Reassortant Swine Influenza A
Virus Containing Genes from Swine
Influenza A(H1IN1)pdmO09 and
A(H1N2) Viruses

e Multiplex Mediator Displacement
Loop-Mediated Isothermal
Amplification for Detection of
Treponema pallidum and
Haemophilus ducreyi

February 2020

¢ Novel Subclone of Carbapenem-
Resistant Klebsiella pneumoniae
Sequence Type 11 with Enhanced
Virulence and Transmissibility, China

e Neutralizing Antibodies against
Enteroviruses in Patients with Hand,
Foot and Mouth Disease

o Influence of Rainfall on Leptospira
Infection and Disease in a Tropical
Urban Setting, Brazil

e Systematic Hospital-Based Travel
Screening to Assess Exposure to
Zika Virus

e Elizabethkingia anophelis Infection in
Infants, Cambodia, 2012-2018

e Two Cases of Newly Characterized
Neisseria Species, Brazil

e Human Alveolar Echinococcosis,
Croatia

Address for correspondence: Kristen Pettrone, Centers for Disease
Control and Prevention, 1600 Clifton Rd NE, Mailstop V25-1,
Atlanta, GA 30329-4027, USA; email: pho3@cdc.gov

Coronavirus

e Global Expansion of Pacific Northwest
Vibrio parahaemolyticus Sequence
Type 36

e Surge in Anaplasmosis Cases in Maine,
USA, 2013-2017

e Emergence of Chikungunya Virus,
Pakistan, 2016-2017

e Mycoplasma genitalium Antimicrobial
Resistance in Community and Sexual
Health Clinic Patients, Auckland,
New Zealand

e Early Detection of Public Health
Emergencies of International Concern
through Undiagnosed Disease Reports
in ProMED-Mail

e Ocular Spiroplasma ixodetis in
Newborns, France

e Use of Surveillance Outbreak Response
Management and Analysis System for
Human Monkeypox Outbreak,

Nigeria, 2017-2019

e Human Norovirus Infection in Dogs,
Thailand

e Hepatitis E Virus in Pigs from
Slaughterhouses, United States,
2017-2019

e Rapid Nanopore Whole-Genome
Sequencing for Anthrax Emergency
Preparedness

e Rickettsia mongolitimonae
Encephalitis, Southern France, 2018

e Hepatitis A Virus Genotype IB
Outbreak among Internally Displaced
Persons, Syria

® Rickettsia parkeri and Candidatus
Rickettsia andeanae in Amblyomma
maculatum Group Ticks

EMERGING
INFECTIOUS DISEASES

1168

To revisit the February 2020 issue, go to:
https;//wwwnc.cdc.gov/eid/articles/issue/26/2/table-of-contents

Emerging Infectious Diseases * www.cdc.gov/eid « Vol. 27, No. 4, April 2021



Article DOI: https://doi.org/10.3201/eid2704.204709

Characteristics and Risk Factors of
Hospitalized and Nonhospitalized COVID-
19 Patients, Atlanta, Georgia, USA, March—
April 2020

Appendix

Methods

Data Collection

Hospitalized and nonhospitalized patients >18 years of age with laboratory-confirmed
coronavirus disease (COVID-19) (defined as a positive real-time reverse transcription PCR for
severe acute respiratory syndrome coronavirus 2 [SARS-CoV-2]) who were treated at 6 acute
care hospitals and outpatient clinics affiliated with a single academic hospital system in the
Atlanta metropolitan area were included in the study. Patients who were hospitalized for
COVID-19 during March 1-30, 2020 (including those who stayed for observation or died in the
emergency department) were sequentially selected from lists provided by the health system and

reviewed over a 3-week period in April 2020.

Nonhospitalized patients were identified from the provided lists of patients >18 years of
age who tested positive for SARS-CoV-2 during March 1-April 7, 2020 and were not
hospitalized (including outpatient and nonadmitted emergency department patients). During this
time, the healthcare system operated a telephone triage line to manage patients with COVID-19—
compatible symptoms. Patients with signs of severe illness (e.g., severe shortness of breath,
confusion, or hemoptysis) were directed to the emergency department. Other symptomatic
persons could receive outpatient SARS-CoV-2 testing through the healthcare system; because
testing capacity was limited, appointments were prioritized for healthcare personnel and persons
at high risk for severe illness, such as persons >65 years of age and those with underlying
conditions, including diabetes mellitus, cardiovascular disease, and chronic respiratory disease.

Telephone and telehealth follow-up calls were conducted for some patients. Trained personnel
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reviewed information from electronic medical records (EMR) during April 7-May 15, 2020 on
patient demographics, occupation, medications, underlying conditions, and symptoms using
REDCap version 8.8.0 (https://projectredcap.org/software).

Analytic Methods

We categorized patients as having 0, 1, 2, or >3 of the following conditions:
hypertension, diabetes mellitus, chronic kidney disease, chronic lung disease, HIV, chronic liver
disease, history of organ transplant, cardiovascular disease, autoimmune or rheumatologic
disease, obesity, and cancer. Obesity was defined as having a body mass index (BMI) >30. We
considered insured patients to be those possessing private, Medicare, Medicaid, or other
insurance policies. Race was classified as black or nonblack; data could not be disaggregated for
other races or analyzed by ethnicity because of small sample sizes. We counted the number of
classes of hypertension medication prescribed to patients (beta blockers, angiotensin-converting
enzyme inhibitors, angiotensin receptor blockers, calcium channel blockers, thiazide diuretics,
hydralazine, clonidine, or other); we analyzed combination medications by their individual
components. Occupation was obtained from the EMR. Healthcare personnel (HCP) were defined
as persons whose occupations included patient contact or possible exposure to infectious agents
in the healthcare setting (1). Among the nonhospitalized group, care-seeking behavior was
defined as having a COVID-19-related encounter with a healthcare provider documented in the
medical record. We counted all healthcare encounters related to COVID-19 illness including
doctor’s office and urgent care visits (together classified as ambulatory care visits), emergency
room visits, telehealth visits in which symptoms or care was reviewed, and calls to the telephone
triage line. We compared characteristics and symptoms of hospitalized and nonhospitalized
persons using X? or Fisher’s exact tests for categorical variables; continuous variables are
described with means and their standard deviations and compared with t-tests. We considered p

values <0.05 to be significant.

Characteristics associated with hospitalization in this population have been described
previously (2). We conducted further univariable and multivariable logistic regressions to
explore the effects of additional age strata and multiple medical conditions (instead of individual
conditions) on risk for hospitalization. The full multivariable logistic regression model included
6 age strata (18-29, 30-39, 40-49, 50-59, 60-69, and >70 years), number of underlying

conditions (0, 1, 2, and >3), race, sex, insurance, and smoking (including current or former
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smoking), as all of these characteristics were previously associated with hospitalization in this
population (2). Firth’s correction was used to account for small sample size in some groups (3).
Because ~50% of the nonhospitalized patients were HCP, possibly because of testing priorities in
March—April 2020 (n = 168; 54%), we repeated multivariable models that excluded HCP as a

sensitivity analysis.

We further explored the 3 most common medical conditions among the hospitalized and
nonhospitalized populations: hypertension, diabetes, and obesity, all of which have been
associated with increased risk of severe illness from COVID-19 (4-8). Diagnoses of
hypertension and diabetes were identified from the medical history documented in the EMR;
obesity was defined using calculations of BMI from weight and height recorded in the EMR. We
investigated the effect of combinations of these 3 conditions, as well as degree of severity or
control of these conditions, on risk for hospitalization. Among patients with hypertension, we
investigated whether use of multiple classes of hypertension medication, considered a potential
indicator of hypertension severity, was associated with hospitalization. Among patients with
diabetes, we investigated the association of hemoglobin Alc (proportion of glycosylated
hemoglobin in the blood tested within <1 year of when the medical records was reviewed for this
study) and risk for hospitalization. Hemoglobin Alc levels were categorized as values <7% or
>7%; this level was chosen as it is considered an indicator of adequate blood glucose control in
patients with diabetes (9). Because of small sample size in the concurrent condition combination
model (which tested for interactions between hypertension, diabetes, and obesity), we could not
adjust for all previously identified risk factors. Therefore, we used confounding variables
documented in the published literature, including: age (18-44, 45-64, and >65 years of age),
race, HCP status, and the third comorbidity not used in the interaction term (10-12). Similarly,
the models evaluating degree of control of concurrent conditions (BMI, number of
antihypertensive medications, and hemoglobin Alc value) included age (18-44, 45-64, and >65
years of age), race, sex, HCP status, and hypertension (among patients with diabetes) and
diagnosis of diabetes (all other models). We assessed additive interaction by calculating relative
excess risk caused by interaction.

For all models, nonhospitalized patients were limited to those with a medical history and
medication list documented in the EMR (n = 288). Multivariable models were limited to patients

with complete data for all included variables; patients with missing data on any variable were
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excluded from the analysis and the distribution and number of missing values were assumed to
be random. All analyses were performed using SAS version 9.4 (SAS Institute Inc.,
https://www.sas.com). This activity was reviewed by the US Centers for Disease Control and
Prevention. The study was conducted in accordance with applicable federal law and Centers for
Disease Control and Prevention policy and by the Georgia Department of Public Health as an

institutional review board—exempt public health evaluation.
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Appendix Table 1. Concurrent conditions among patients with coronavirus disease, Atlanta, Georgia, USA, 2020

Hospitalized, no. (%)* Nonhospitalized, no. (%)*
Condition n =220 n=311
Hypertension 142 (65) 101 (32)
Diabetes 81 (37) 30 (10)
Type | 2 2
Type Il 74 (34) 28 (9)
Hemoglobin Alc, mean (SD) 8.1(2.3) 6.8 (1.8)
Immunocompromising conditions 18 (8) 23 (7)
HIV/AIDS 5(2) 10 (3)
Leukemia or lymphoma 1(<1) 2 (1)
Solid organ or stem cell transplant 1(<1) 0
Immunosuppressant use 12 (5) 11 (4)
Chronic kidney disease 38 (17) 7(2)
End-stage renal disease 14 (6) 1(<1)
Chronic lung disease 45 (20) 56 (18)
Asthma 22 (10) 40 (13)
Chronic obstructive pulmonary disease or 8(4) 0
emphysema
Obstructive sleep apnea 12 (5) 14 (5)
Interstitial lung disease 3() 0
Sarcoidosis 0 3(1)
Obesity
BMI <30 86 (39) 123 (40)
BMI >30 124 (56) 104 (33)
Cardiovascular disease 56 (25) 36 (12)
Coronary artery disease 28 (13) 14 (5)
Cerebrovascular disease or stroke 5(2) 4(1)
Aortic regurgitation 7(3) 9(3)
Atrial fibrillation 12 (5) 9(3)
Congestive heart failure 23 (10) 2(1)
Other 10 (5) 14 (5)
Chronic liver disease 5() 4 (1)
Alcoholic hepatitis 1(<1) 0
Hepatitis B or C 3(1) 0
Nonalcoholic fatty liver disease 1(<1) 1(<1)
Other 0 2()

*Values are no. (%), except where indicated. BMI, body mass index.

Appendix Table 2. Characteristics of coronavirus disease patients with hypertension, diabetes, or obesity, Atlanta, Georgia, USA,
2020

Characteristic Hospitalized, n (%) Nonhospitalized, n (%)
Hypertension 142 101
Age, y
18-29 0 3(3)
30-39 8 (6) 12 (12)
40-49 12 (8) 18 (18)
50-59 27 (19) 31 (31)
60—-69 44 (31) 24 (24)
>70 51 (36) 13 (13)
Race
Black 113 (80) 68 (67)
Nonblack 23 (16) 25 (25)
Missing data 6 (4) 8(8)
Sex
M 72 (51) 39 (39)
F 70 (49) 62 (61)
Insurance
No 6 (4) 3(3)
Yes 135 (95) 97 (96)
Missing data 1() 1(1)
Smoking
Never 90 (63) 75 (74)
Current 8 (6) 3(3)
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Characteristic

Hospitalized, n (%)

Nonhospitalized, n (%)

Past 37 (26) 16 (16)
Missing data 7 (5) 7(7)
Diabetes 81 30
Age,y
18-29 1(1) 2(7)
30-39 709 4 (13)
40-49 5(6) 3(10)
50-59 18 (22) 9 (30)
60—-69 23 (28) 9 (30)
>70 27 (33) 3(10)
Race
Black 66 (81) 21 (70)
Nonblack 13 (16) 5(17)
Missing data 2(2) 4 (13)
Sex
M 42 (52) 10 (33)
= 39 (48) 20 (67)
Insurance
No 709 13
Yes 74 (91) 29 (97)
Smoker
Never 55 (68) 22 (73)
Current 2(2) 1(3)
Past 19 (23) 4 (13)
Missing data 5 (6) 3 (10)
Obesity 123 104
Age,y
18-29 4 (3) 14 (13)
30-39 19 (15) 23 (22)
40-49 22 (18) 23 (22)
50-59 29 (24) 30 (29)
60—-69 32 (26) 11 (112)
=70 17 (14) 3(3)
Race
Black 103 (84) 67 (64)
Nonblack 16 (13) 23 (22)
Missing data 4 (3) 14 (13)
Sex
M 55 (45) 29 (28)
E 68 (55) 75(72)
Insurance
No 13 (11) 6 (6)
Yes 109 (89) 96 (92)
Missing data 1() 2(2)
Smoker
Never 88 (72) 86 (83)
Current 8 (7) 1(1)
Past 22 (18) 13 (13)
Missing data 5(4) 4 (4)
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Appendix Table 3. Detailed characteristics of hospitalized and nonhospitalized patients with coronavirus disease, Atlanta, Georgia,
USA, 2020*

Patients, no. (%)
Hospitalized, non- Nonhospitalized,

Total hospitalized Total nonhospitalized HCP non-HCP
Characteristic n =220 n=311 n=212 n =143
Age, y
18-29 5(2) 52 (17) 3() 16 (11)
30-39 24 (11) 79 (25) 23 (11) 22 (15)
40-49 36 (16) 54 (17) 35(17) 24 (17)
50-59 41 (19) 63 (20) 39 (18) 33 (23)
60-69 56 (25) 41 (13) 55 (26) 27 (19)
>70 58 (26) 22 (7) 57 (27) 21 (15)
Race
Black 174 (79) 139 (45) 168 (79) 70 (49)
Nonblack 36 (16) 100 (32) 34 (16) 53 (37)
Missing 10 (5) 72 (23) 10 (5) 20 (14)
data
Sex
F 106 (48) 197 (63) 101 (48) 72 (50)
M 114 (52) 114 (37) 111 (52) 71 (50)
Insurance
No 22 (10) 20 (6) 21 (10) 8 (6)
Yes 195 (89) 285 (92) 188 (89) 133 (93)
Missing 3() 6(2) 3() 2(1)
data
Smoker
Nonsmoker 157 (71) 230 (74) 151 (71) 105 (73)
Smoker 54 (25) 37 (12) 52 (25) 24 (17)
Missing 9(4) 44 (14) 9(4) 14 (10)
data
No. concurrent
conditions
0 21 (10) 122 (39) 20 (9) 44 (31)
1 48 (22) 80 (26) 46 (22) 38 (27)
2 71 (32) 68 (22) 69 (33) 38 (27)
>3 80 (36) 41 (13) 77 (36) 23 (16)

*HCP, healthcare personnel.

Appendix Table 4. Multiple concurrent conditions among coronavirus disease patients, Atlanta, Georgia, USA, 2020*

Patients, n (%)

Hospitalized Nonhospitalized
Conditions (n = 220) (n = 288) Estimatet SE p value RERI (95% CI)
Hypertension and
diabetes
Intercept -0.8952 0.3345 <0.01 0.08 (-4.09 to
4.26)
Hypertension 77 (35) 72 (25) 0.2496 0.3118 0.64
Diabetes 16 (7) 6 (2) 1.1662 0.5804 0.04
Hypertension + 65 (30) 19 (7) -0.1448 0.6974 0.84
diabetes
Diabetes and
obesity
Intercept -0.9403 0.3392 <0.01 0.34 (-4.80 to
5.48)
Obesity 70 (32) 81 (28) 0.8239 0.2982 <0.01
Diabetes 25 (11) 8 (3) 1.3913 0.5128 <0.01
Diabetes + 53 (24) 13 (5) -0.4829 0.6533 0.46
obesity
Hypertension and
obesity
Intercept -1.0593 0.3550 <0.01 -1.36 (-3.79 to
1.07)
Hypertension 53 (24) 29 (10) 0.6455 0.3944 0.10
Obesity 41 (19) 46 (16) 1.0671 0.3700 <0.01
Hypertension + 82 (37) 48 (17) -0.8162 0.5130 0.11
obesity

*RERI: relative excess risk due to interaction; SE, standard error.
TAdjusted for age, race, healthcare personnel status, and other concurrent conditions.
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