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Background: Identifying occupational risk factors for severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection among
health care workers (HCWs) can improve HCW and patient safety.

Objective: To quantify demographic, occupational, and
community risk factors for SARS-CoV-2 seropositivity among
HCWs in a large health care system.

Design: A logistic regression model was fitted to data from a
cross-sectional survey conducted in April to June 2020, linking
risk factors for occupational and community exposure to corona-
virus disease 2019 (COVID-19) with SARS-CoV-2 seropositivity.

Setting: A large academic health care system in the Atlanta,
Georgia, metropolitan area.

Participants: Employees and medical staff members elected to
participate in SARS-CoV-2 serology testing offered to all HCWs
as part of a quality initiative and completed a survey on exposure
to COVID-19 and use of personal protective equipment.

Measurements: Demographic risk factors for COVID-19,
residential ZIP code incidence of COVID-19, occupational expo-
sure to HCWs or patients who tested positive on polymerase
chain reaction test, and use of personal protective equipment as
potential risk factors for infection. The outcome was SARS-CoV-2
seropositivity.

Results: Adjusted SARS-CoV-2 seropositivity was estimated
to be 3.8% (95% CI, 3.4%–4.3%) (positive, n= 582) among the
10275 HCWs (35% of the Emory Healthcare workforce) who
participated in the survey. Community contact with a person
known or suspected to have COVID-19 (adjusted odds ratio
[aOR], 1.9 [CI, 1.4 to 2.6]; 77 positive persons [10.3%]) and
community COVID-19 incidence (aOR, 1.5 [CI, 1.0 to 2.2])
increased the odds of infection. Black individuals were at high
risk (aOR, 2.1 [CI, 1.7 to 2.6]; 238 positive persons [8.3%]).

Limitations: Participation rates were modest and key work-
place exposures, including job and infection prevention prac-
tices, changed rapidly in the early phases of the pandemic.

Conclusion: Demographic and community risk factors, includ-
ing contact with a COVID-19–positive person and Black race,
are more strongly associated with SARS-CoV-2 seropositivity
among HCWs than is exposure in the workplace.
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Health care workers (HCWs) are presumed to be at
high risk for coronavirus disease 2019 (COVID-19)

through occupational exposure to infected patients or
coworkers. Studies have reported a wide range of sero-
prevalence of severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2), the virus that causes COVID-19,
among HCWs. This variation has in part been attributed
to differential risk for exposure in the community (1).
Indeed, recent studies have shown that a substantial
number of infections among HCWs could not be traced
to occupational exposures (2) and that community expo-
sures were as or more strongly associated with infection
(3). Although previous studies have compared seropre-
valence in HCWs with that of the general population, few
have rigorously considered workplace risk factors along-
side community risk factors among HCWs to estimate
their relative contribution to overall infection risk (4, 5).

Accounting for the role of community risk, which
may be large, is especially important because reports of
occupational risk factors for SARS-CoV-2 infection
among HCWs have been inconsistent (3–8). Although
some studies have shown weak associations between
involvement in clinical care, care of patients with COVID-
19, and exposure to coworkers with COVID-19 (6–8),

others have shown that these are, in fact, risk factors for
infection (4, 5). Moreover, previous studies have not
accounted for potential participation bias, although they
have cited it as a major limitation (1, 2, 4, 7). Adjusting for
participation bias while considering both workplace and
community risk factors for infection can bring us closer to
an accurate understanding of which workplace expo-
sures confer the highest risk for infection for HCWs. This
information can inform strategies to protect HCWs as the
COVID-19 pandemic continues.

We aimed to quantify occupational, community, and
demographic risk factors for SARS-CoV-2 seropositivity
among HCWs in a large university-based health care sys-
tem, adjusting for possible bias due to voluntary partici-
pation in testing.
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METHODS

We analyzed data from Emory Healthcare, which
includes 11 hospitals, 250 provider locations, and approxi-
mately 25000 employees and nearly 5000 medical staff
members based in the Atlanta, Georgia, metropolitan area.

A voluntary serologic survey was conducted among
employees and medical staff members from 19 April
through 26 June 2020 to inform process improvement
activities. All Emory Healthcare employees and medical
staff members received e-mail solicitations offering free
antibody testing. These e-mails briefly described the
type of test being used, the meaning of positive and neg-
ative results, and limitations of the testing. For HCWs
who may not routinely check e-mail, such as environmen-
tal service workers, department managers were engaged
to encourage participation. Testing was offered at 7 strate-
gically located sites (6 at hospitals and 1 at a large outlying
clinic) to provide access to the geographically dispersed
workforce.

At the time of registration for the test, HCWs com-
pleted a survey describing use of personal protective
equipment (PPE) and possible exposure to COVID-19
inside and outside the workplace. If more than 1 survey
was completed, only the last survey was included for
analysis. These data were combined with employee de-
mographic data. To assess community exposure to
COVID-19, we used data from the Georgia Department
of Public Health to calculate COVID-19 cumulative inci-
dence by ZIP code and week. As a measure of exposure
in their community, we assigned each participant the
COVID-19 cumulative incidence in their ZIP code of resi-
dence 2 weeks before their test date to account for the lag
from the time of infection to seroconversion (Supplement
Figure, available at Annals.org).

The serologic test used to analyze participant sam-
ples is an enzyme-linked immunosorbent assay devel-
oped at the Emory Medical Laboratory that measures
IgG antibody to the receptor binding domain of the
SARS-CoV-2 spike protein. This test has received emer-
gency use authorization by the US Food and Drug
Administration and has an estimated sensitivity of 97.5%
and specificity of 98.0% (9). We estimated both the crude
seroprevalence of SARS-CoV-2 among the HCWs in the
study as well as an adjusted estimate that accounted for
imperfect sensitivity and specificity of the assay.

Statistical Analysis
We fit a logistic regression model to estimate adjusted

odds ratios (aORs) between potential risk factors and
SARS-CoV-2 seropositivity. Model predictors (Supplement
Table 1, available at Annals.org) included demographic
characteristics (age group, sex, race, ethnicity), community
exposure (cumulative incidence of COVID-19 by residential
ZIP code 2 weeks before testing date; contact with con-
firmed or suspected COVID-19 cases outside the work-
place), and occupational factors (workplace role and
location; contact with patients and staff who were COVID-
19 positive; use of PPE). Workplace location was self-
reported and described the locations where a HCW had
spent the most time during the COVID-19 pandemic.

Because more than one third (36.4%) of HCWs reported
spending equal time in more than 1 location, the work-
place location variable was structured as a hierarchy. We
ranked locations on the basis of the anticipated risk for
encounters with COVID-19–positive patients (Supplement
Table 1); locations with a high encounter risk, such as the
emergency department and COVID-19–focused units,
were ranked highest and those with no patient contact and
working from home were ranked lowest. We categorized
HCWs into the highest-ranking location where they
reported working. To assess associations between a pre-
dictor and SARS-CoV-2 positivity, we privileged the mag-
nitude of the point estimate over the bounds of the CIs
(that is, we did not rely exclusively on null hypothesis sig-
nificance testing).

To account for potential selective participation, we
used inverse probability of participation weighting to
assess whether our results were sensitive to differences
between employees who were tested and all employees
by age, race, and sex. We used the joint distribution of
the age, race, and sex of all employees to weight individ-
uals in the regression analysis, such that demographic
groups who were overrepresented among survey partici-
pants compared with all employees were downweighted,
and vice versa.We calculated aORs by using the weighted
data and 95%CIs accounting for the weights.

Two sensitivity analyses were conducted with the
aim of accounting for selective participation related to
community exposure to COVID-19. In the first, we incor-
porated cumulative incidence of COVID-19 by residen-
tial ZIP code into the inverse probability of participation
weighting (in addition to age, race, and sex) and weighted
our regression model as described above. In the second,
we applied our regression model described above to the
subset of participants who reported no known community
exposure to COVID-19.

Analyses were conducted in R, version 4.0.2, by
using the survey, epiR, boot and zipcode packages. The
code for this analysis is available at https://github.com
/lopmanlab/emory-hcw-serosurvey.

Informed consent was not obtained from study par-
ticipants because the serologic testing was initially
intended as a quality improvement activity within Emory
Healthcare and posed no more than minimal risk to par-
ticipants. Participants were informed of their test results,
and deidentified data were analyzed. This study was
approved by the Emory University Institutional Review
Board (protocol 00001079).

Role of the Funding Source
This work was funded by the Emory COVID-19

Response Collaborative (Drs. Nelson and Lopman); a
National Science Foundation RAPID award (Dr. Lopman);
and the National Institute of General Medical Sciences,
National Institutes of Health. Dr. Baker received support
from the National Institute of Allergy and Infectious
Diseases, National Institutes of Health. Dr. Roback received
funding from TheMarcus Foundation. The funding sources
had no role in the design or conduct of the trial, interpreta-
tion of the data, or preparation of themanuscript.
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RESULTS

Among 10275 participating HCWs (35% of the work-
force), the crude SARS-CoV-2 seroprevalence was 5.7%
(95% CI, 5.2% to 6.1%) (n= 582). Adjusting for the imper-
fect sensitivity and specificity of the serology test pro-
duced an estimated seroprevalence of 3.8% (CI, 3.4% to
4.3%). A total of 665 participants were missing ZIP code
data, leaving 9610 participants available for further
analysis.

The majority (71%) of participants were tested in May
2020 (Supplement Table 2, available at Annals.org).
More than three quarters of participants were female
(77.6%), with female and male participants having similar
unadjusted seropositivity (5.7% and 5.9%, respectively).
Black HCWs were notably underrepresented in the sero-
logic survey, comprising 30% of those who volunteered
for antibody testing and 49% of the workforce. Prior con-
firmedCOVID-19 infectionwas reported for 133 participants
(1.4%). Forty-four percent (245 of 555) of seropositive HCWs
reported no fever or COVID-19–like symptoms since 1
February 2020.

Contact with a person known or suspected to have
COVID-19 outside the workplace (aOR, 1.9 [CI,1.4 to
2.6]) and race were most strongly associated with sero-
positivity (Table). Black (aOR, 2.1 [CI, 1.7 to 2.6]) andmul-
tiracial (aOR,1.7 [CI, 0.8 to 3.6]) HCWs had higher odds
of infection than White HCWs. Higher residential ZIP
code incidence of COVID-19 (aOR, 1.5 [CI, 1.0 to 2.2])
was also associated with seropositivity.

In the workplace, participants who reported close
contact with a COVID-19–positive HCW had increased
odds of seropositivity (aOR, 1.2 [CI, 0.9 to 1.6]). Although
HCWs who reported caring for patients with COVID-19
did not have increased odds of seropositivity (aOR, 0.9
[CI, 0.7 to 1.3]), working in clinical locations, such as inpa-
tient non–COVID-19–focused areas (aOR, 1.4 [CI, 0.8 to
2.3]), the emergency department (aOR, 1.5 [CI, 0.9 to
2.7]), or COVID-19–focused units (aOR, 1.6 [CI, 0.9 to 2.7]),
was associated with higher odds of seropositivity. Respira-
tory therapists (aOR, 0.9 [CI, 0.3 to 2.5]) and those who work
in the operating room or procedure areas (aOR, 1.1 [CI, 0.6
to 1.9]) were not at increased risk for being seropositive.
Differences in seropositivity based onHCW rolewere gener-
ally present in the unadjusted but not the adjusted models.
Accounting for participation bias did not result in appreci-
ably different estimated associations (Table).

The sensitivity analysis in which cumulative incidence
of COVID-19 by residential ZIP code was incorporated
into the inverse probability of participation weighting
resulted in little change in point estimates compared
with the primary analysis, with 3 notable exceptions: 1) a
decrease in the aOR for HCWs in COVID-19–focused
areas (aOR, 1.2 [CI, 0.7 to 2.3]); 2) a decrease in the aOR
for HCWs in the emergency department (aOR, 1.1 [CI,
0.6 to 2.1]); and 3) an increase in the aOR for HCWs in
environmental services, though with a wide CI (aOR, 2.5
[CI, 0.6 to 9.5]). In contrast, the sensitivity analysis restrict-
ing the model to those with no known exposure to
COVID-19 in the community resulted in an increase in
the aOR for HCWs in COVID-19–focused areas (aOR, 1.9

[CI, 1.1 to 3.3]) and the emergency department (aOR, 1.8
[CI, 1.0 to 3.2]).

DISCUSSION

In this large serologic testing effort of U.S. HCWs in a
university-based health care system, we found an adjusted
overall SARS-CoV-2 seroprevalence of 3.8% (CI, 3.4% to
4.3%) after the initial surge of the epidemic. This rate is
lower than the overall 6.0% seroprevalence reported from
13 U.S. academic medical centers and another study
reporting 14% seroprevalence among HCWs in New York
City, neither of which adjusted for test specificity (1, 4).
The percentage of seropositive HCWs who reported no
past COVID-19–like illness was also similar to past esti-
mates of asymptomatic SARS-CoV-2 infections (1).

We found that community and demographic factors-—
contact with a confirmed or suspected COVID-19–positive
case and Black race—were generally stronger predictors of
seropositivity than occupational factors. Notably, racial dis-
parities, now well documented in the general population
(10–12), persist in HCWs (1, 13) after accounting for other
risk factors including job role, underscoring the fundamen-
tal racial inequities that have become a hallmark of the
COVID-19 pandemic. We partially adjusted for community
risk by including ZIP code–level COVID-19 incidence in our
model, but we cannot account for more proximal factors
that may have contributed to higher risk for infection
among Black HCWs, including higher likelihood of expo-
sure at home or use of public transportation. Ultimately,
these structural risk factors are tied to entrenched, systemic
social processes that underliemany individual andpopulation
health disparities (14, 15).

We found few strong risk factors for infection in the
workplace. Persons who reported caring for patients
with COVID-19 and those working in procedure areas
where aerosol-generating procedures are routine were
not more likely to be seropositive, supporting the effi-
cacy of PPE practices in caring for patients known to
have COVID-19. Working in clinical areas was associated
with increased odds of seropositivity, although the aORs
were imprecise. We were unable to determine whether
risk associated with workplace location was specifically
from patient exposure, including contact with unsus-
pected COVID-19 patients, or from coworkers. Risk from
contact with HCWs later found to be COVID-19 positive
could reflect transmission during presymptomatic or
asymptomatic infection before universal use of masks, or
transmission in settings where masks were not worn. In
our hospital system, contact tracing identified staff eating
together in break rooms as a risk factor for transmission.
Of note, the workplace factors included in our model
were limited to those available from the survey question-
naire. Misclassification and excluding unknown or unmeas-
ured exposures may bias our estimates of the association
between workplace factors and SARS-CoV-2 seropositivity,
though it is difficult to know the direction of this bias.

Although there appeared to be a difference in sero-
positivity based on workplace role in the unadjusted
models, aORs were similar for all workplace roles in the
adjusted model, highlighting the importance of considering
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Table. Association of Demographic, Community, and Occupational Risk Factors With Seropositivity in Unadjusted and
Adjusted Analyses

Factor Total Sample
(n = 9610), n (%)

Seropositive,
n (%)

Unadjusted
OR (95% CI)

Unweighted
aOR (95% CI)*

Weighted
aOR (95% CI)†

Demographic and community
Age group

≥60 y 1153 (12.0) 57 (4.9) 1.0 (reference) 1.0 (reference) 1.0 (reference)
50–59 1805 (18.8) 93 (5.2) 1.0 (0.7–1.5) 0.8 (0.6–1.2) 0.8 (0.6–1.2)
40–49 2118 (22.0) 125 (5.9) 1.2 (0.9–1.7) 1.0 (0.7–1.4) 0.9 (0.7–1.4)
30–39 2953 (30.7) 171 (5.8) 1.2 (0.9–1.6) 1.0 (0.8–1.5) 1.0 (0.7–1.4)
<30 y 1581 (16.5) 109 (6.9) 1.4 (1.0–2.0) 1.3 (0.9–1.9) 1.2 (0.8–1.7)

Sex
Female 7456 (77.6) 428 (5.7) 1.0 (reference) 1.0 (reference) 1.0 (reference)
Male 2154 (22.4) 127 (5.9) 1.0 (0.8–1.3) 1.3 (1.0–1.6) 1.3 (1.0–1.7)

Race
White 5263 (54.8) 226 (4.3) 1.0 (reference) 1.0 (reference) 1.0 (reference)
Black 2860 (29.8) 238 (8.3) 2.0 (1.7–2.4) 2.1 (1.7–2.6) 2.1 (1.7–2.6)
Asian 1133 (11.8) 60 (5.3) 1.2 (0.9–1.7) 1.3 (0.9–1.7) 1.2 (0.8–1.6)
Multiracial 132 (1.4) 10 (7.6) 1.8 (0.9–3.4) 1.8 (0.8–3.5) 1.7 (0.8–3.6)
American Indian/Alaska Native 33 (0.3) –‡ 1.4 (0.2–4.8) 1.9 (0.3–6.8) 1.5 (0.3–6.7)
Native Hawaiian/Pacific Islander 16 (0.2) –‡ –§ –§ –§
Not specified 173 (1.8) 19 (11.0) 2.7 (1.6–4.4) – –

Ethnicity
Non-Hispanic 9206 (95.8) 534 (5.8) 1.0 (reference) 1.0 (reference) 1.0 (reference)
Hispanic 404 (4.2) 21 (5.2) 0.9 (0.6–1.4) 0.9 (0.5–1.5) 0.7 (0.4–1.4)

Community contact with confirmed/suspected
positive individual(s)

No/not sure 8862 (92.2) 478 (5.4) 1.0 (reference) 1.0 (reference) 1.0 (reference)
Yes 748 (7.8) 77 (10.3) 2.0 (1.6–2.6) 1.7 (1.3–2.3) 1.9 (1.4–2.6)

Residential COVID-19 incidence|| 1.70 (mean) 1.72 (mean) 1.4 (1.0–1.9) 1.2 (0.9–1.8) 1.5 (1.0–2.2)

Occupational
Caring for COVID-19–positive patients

No/not sure 6049 (62.9) 332 (5.5) 1.0 (reference) 1.0 (reference) 1.0 (reference)
Yes 3561 (37.1) 223 (6.3) 1.2 (1.0–1.4) 0.9 (0.7–1.2) 0.9 (0.7–1.3)

Caring for patients found to be COVID-19 positive
while not on isolation precautions

No/not sure 7893 (82.1) 437 (5.5) 1.0 (reference) 1.0 (reference) 1.0 (reference)
Yes 1717 (17.9) 118 (6.9) 1.3 (1.0–1.5) 1.1 (0.8–1.4) 1.1 (0.8–1.5)

Contact with other health care worker found to be
COVID-19 positive

No/not sure 7878 (82.0) 421 (5.3) 1.0 (reference) 1.0 (reference) 1.0 (reference)
Yes 1732 (18.0) 134 (7.7) 1.5 (1.2–1.8) 1.3 (1.0–1.7) 1.2 (0.9–1.6)

Workplace location
No patient contact 941 (9.8) 43 (4.6) 1.0 (reference) 1.0 (reference) 1.0 (reference)
Work from home 267 (2.8) 13 (4.9) 1.1 (0.5–2.0) 1.2 (0.6–2.2) 1.1 (0.5–2.2)
Other hospital area 926 (9.6) 52 (5.6) 1.2 (0.8–1.9) 1.3 (0.8–2.0) 1.3 (0.8–2.2)
Operating room/procedure area 672 (7.0) 38 (5.7) 1.3 (0.8–2.0) 1.2 (0.7–2.0) 1.1 (0.6–1.9)
Outpatient, clinical 1675 (17.4) 90 (5.4) 1.2 (0.8–1.7) 1.3 (0.8–2.0) 1.4 (0.9–2.2)
Inpatient, not COVID-19 focused 1594 (16.6) 93 (5.8) 1.3 (0.9–1.9) 1.4 (0.9–2.2) 1.4 (0.8–2.3)
COVID-19 focused 1750 (18.2) 117 (6.7) 1.5 (1.1–2.2) 1.5 (1.0–2.4) 1.6 (0.9–2.7)
Emergency department 1007 (10.5) 67 (6.7) 1.5 (1.0–2.2) 1.5 (0.9–2.4) 1.5 (0.9–2.7)
Not specified 778 (8.1) 42 (5.4) 1.2 (0.8–1.8) – –

Workplace role
Other with no patient contact 1812 (18.9) 100 (5.5) 1.0 (reference) 1.0 (reference) 1.0 (reference)
Nurse 2976 (31.0) 177 (5.9) 1.1 (0.8–1.4) 1.0 (0.7–1.4) 1.0 (0.7–1.5)
Physician 1753 (18.2) 87 (5.0) 0.9 (0.7–1.2) 0.9 (0.6–1.4) 1.0 (0.7–1.6)
Other direct care provider 1423 (14.8) 88 (6.2) 1.1 (0.8–1.5) 1.1 (0.7–1.5) 1.0 (0.7–1.5)
Advanced practice provider 698 (7.3) 36 (5.2) 0.9 (0.6–1.4) 0.9 (0.6–1.5) 0.9 (0.5–1.5)
Nurse technician 346 (3.6) 28 (8.1) 1.5 (1.0–2.3) 0.9 (0.5–1.5) 0.9 (0.5–1.6)
Radiology technician 302 (3.1) 21 (7.0) 1.3 (0.8–2.0) 1.3 (0.7–2.2 1.3 (0.7–2.4)
Respiratory therapist 114 (1.2) –‡ 1.0 (0.4–2.0) 0.8 (0.3–1.7) 0.9 (0.3–2.5)
Environmental services 35 (0.4) –‡ 1.6 (0.4–4.6) 1.3 (0.3–4.0) 1.0 (0.3–3.6)
Not specified 151 (1.6) –‡ 1.1 (0.5–2.1) – –

PPE use¶
As recommended 6320 (65.8) 370 (5.9) 1.0 (reference) 1.0 (reference) 1.0 (reference)
Not as recommended 221 (2.3) 14 (6.3) 1.1 (0.6–1.8) 0.8 (0.4–1.4) 1.0 (0.5–2.0)

Continued on following page
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demographic factors in assessing seroprevalence risk. Other
studies that did not control for demographic or other risk
factors outside of the workplace have reported different
seroprevalence rates depending on job role (4, 5); these
results need to be interpreted with caution. Although most
of the riskmay originate from the community, workplace risk
cannot be ignored. In this cross-sectional analysis including
time periods before and after universal masking, we were
unable to assess the effect of infection prevention policies in
reducing infection risk among HCWs. Going forward, stud-
ies should investigate the role of specific exposures contrib-
uting to infection risk, including risk from HCW-to-HCW
exposure, and the efficacy of interventions to prevent trans-
mission. It is critical to know whether the current level of
interventions, including screening for asymptomatic viral
shedding, PPE practices, and efforts to prevent HCW-to-
HCW transmission, have substantially reduced or eliminated
theworkplace risk identified in this and other studies.

Our study has limitations. First, serologic testing was
voluntary, which may introduce bias if groups more likely
to participate were alsomore (or less) likely to be seropos-
itive. We partially adjusted for participation using demo-
graphic characteristics of HCWs overall. This adjustment
at least partially accounts for poor representation of Black
HCWs, in whom seroprevalence was higher than the pop-
ulation average, among those who volunteered for test-
ing. However, other factors related to infection risk may
have influenced participation. Community incidence of
COVID-19 is one factor in particular that might influence
participation; we attempted to adjust for this potential
bias within the constraints of our data (Supplemen Tables
3 and 4, available at Annals.org) but obtained inconsistent
results. Relatedly, the low response rate for the survey
may bias the results and limit their generalizability to the
target population of HCWs.

Second, a test with imperfect specificity in a popula-
tion where seroprevalence is low will result in some false-
positive findings. We accounted for test specificity in our
seroprevelance estimate, but not in the multivariate anal-
ysis. Because we do not expect specificity to vary by any
of the exposures we examined, this may be expected to
bias our estimated aORs toward the null.

Third, we could not account for rapidly evolving
infection prevention practices early in the pandemic and

social behavior inside or outside the workplace. Fourth,
although there may have been differences in risk factors
by facility, we could not adjust for this factor because of
the large number (99) of locations represented. However,
infection prevention policies for SARS-CoV-2 were typically
implemented at the health system level, and their effects
are expected to be largely consistent across locations.

Finally, the large influx of patients with COVID-19
caused major shifts in care delivery and personnel
deployment. Many HCWs worked in multiple locations
and even different roles, making classification of these
factors in our analysis challenging. Our results may not
be generalizable to HCWs in different settings or in dif-
ferent stages of the pandemic.

In conclusion, using a model incorporating demo-
graphic, community, and occupational risk factors for
infection, we quantified community and occupational
risk for SARS-CoV-2 seropositivity in HCWs. We found
that the largest predictors of risk related to community
exposure; ongoing efforts to keep the health care work-
force safe should emphasize risk mitigation in and outside
the workplace. After adjustment for many community and
occupational risk factors, race remains a critical marker of
infection risk. Future seroprevalence studies of HCWs need
to account for these community and demographic factors.
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Table–Continued

Factor Total Sample
(n = 9610), n (%)

Seropositive,
n (%)

Unadjusted
OR (95% CI)

Unweighted
aOR (95% CI)*

Weighted
aOR (95% CI)†

Unsure 546 (5.7) 22 (4.0) 0.7 (0.4–1.0) 0.6 (0.4–0.9) 0.7 (0.4–1.2)
Not applicable 2523 (26.3) 149 (5.9) 1.0 (0.8–1.2) 1.1 (0.8–1.3) 1.1 (0.8–1.4)

aOR = adjusted odds ratio; COVID-19 = coronavirus disease 2019; OR = odds ratio; PPE = personal protective equipment.
* Adjusted for all other factors shown in the Table.
† Adjusted for all other factors shown in table and accounting for participation bias using inverse probability of participation weighting for age
group, race, and sex.
‡ Data were suppressed because n < 10.
§ The OR was suppressed owing to small sample size.
|| The base-10 logarithm of cumulative COVID-19 incidence in a participant’s ZIP code 2 weeks before the date they were tested.
¶ The survey question about PPE use applied only to those in the clinical setting while caring for patients with suspected or known COVID-19. This 
question was therefore not applicable to some health care workers.
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