
282          Journal of Hospital Medicine®    Vol 16  |  No 5  |  May 2021 An Official Publication of the Society of Hospital Medicine

ORIGINAL RESEARCH

SARS-CoV-2 Seroprevalence Among Healthcare Workers by Job Function  
and Work Location in a New York Inner-City Hospital

Murli U Purswani, MD1*, Jessica Bucciarelli, BA2, Jose Tiburcio, MD2, Shamuel M Yagudayev, MD2, MPH,  
Georgia H Connell, RN, MPA, NE-BC3, Arafat A Omidiran, MHA2, Launcelot Hannaway, BSc2, Cosmina Zeana, MD, MPH4, 

Maureen Healy, LCSW, MPH2, Gary Yu, MPH, DrPH5, Doug Reich, MD2

1Division of Pediatric Infectious Disease, Department of Pediatrics, BronxCare Health System, Bronx, NY; 2Department of Family Medicine, Bronx-
Care Health System Bronx, NY; 3Patient Care Services, Ambulatory Care, BronxCare Health System Bronx, NY; 4Division of Adult Infectious Disease, 
Department of Medicine, BronxCare Health System, Bronx, NY; 5Rory Meyers College of Nursing, New York University, New York, NY.  

SARS-CoV-2 has infected more than 141 million people 
worldwide and 31 million people in the United States 
as of April 20, 2021.1,2 The influx of hospital admissions 
and deaths has severely strained healthcare systems 

worldwide and placed healthcare workers (HCWs) at increased 
risk for acquiring COVID-19.3-5

Several studies have described the impact of COVID-19 on 
this heterogeneous group of HCWs. Shields et al reported a 
seroprevalence of 24.4% in HCWs at University Hospitals Bir-
mingham (UK), with the highest rate, 34.5%, in housekeeping 
staff.6 Steensels et al reported a lower prevalence of 6.4% at a 
tertiary care center in Belgium, and showed no increased risk 
for HCWs when directly involved in clinical care.7 The authors 
attributed this to adequate use of personal protective equip-
ment (PPE). Other studies have reported seroprevalences 

ranging from 1.6% to 18%.8-11 In the New York City (NYC) met-
ro area, Jeremias et al reported a seroprevalence of 9.8% in 
HCWs and found no difference by job title or work location,12 
whereas Moscola et al reported a seroprevalence of 13.7% and 
demonstrated a 3% increased risk for those working in service 
or maintenance.13 Antibody tests were conducted between 
March and April 2020 in all but two of these studies; testing in 
these two studies was performed between April 13 and June 
23, 2020, with one reporting a seroprevalence of 6%11 and the 
other, 13.7%.13 

NYC became the earliest pandemic epicenter in the United 
States following untracked transmission from ongoing circu-
lation of SARS-CoV-2 in Europe.14 As a result, the COVID-19 
surge in NYC commenced in March and largely subsided by 
the end of May 2020. Most HCW data reported to date do not 
reflect the situation at the end of the surge, and may under-
estimate true seroprevalence. We describe SARS-CoV-2 sero-
prevalence in HCWs in a large inner-city hospital in NYC, with 
antibody testing conducted from May 18 to June 26, 2020, at 
the subsidence of the surge. To further our understanding of 
occupational risk among different groups of HCWs, we exam-
ined associations of seroprevalence with HCWs’ job function 
and work location.
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OBJECTIVE: To describe the seroprevalence and risk for 
SARS-CoV-2 among healthcare workers (HCWs) by job 
function and work location following the pandemic’s first 
wave in New York City (NYC). 

METHODS: A cross-sectional study conducted between 
May 18 and June 26, 2020, during which HCWs at a large 
inner-city teaching hospital in NYC received voluntary 
antibody testing. The main outcome was presence of 
SARS-CoV-2 antibodies indicating previous infection. 
Seroprevalence and adjusted odds ratios (aORs) for 
seropositivity by type and location of work were calculated 
using logistic regression analyses.

RESULTS: Of 2,749 HCWs tested, 831 tested positive, 
yielding a crude seroprevalence of 30.2% (95% CI, 29%-
32%). Seroprevalence ranged from 11.1% for pharmacy 
staff to 44.0% for nonclinical HCWs comprised of patient 
transporters and housekeeping and security staff, with 

37.5% for nurses and 20.9% for administrative staff. 
Compared to administrative staff, aORs (95% CIs) for 
seropositivity were 2.54 (1.64-3.94) for nurses; 2.51 
(1.42-4.43) for nonclinical HCWs; between 1.70 and 1.83 
for allied HCWs such as patient care technicians, social 
workers, registration clerks and therapists; and 0.80 (0.50-
1.29) for physicians. Compared to office locations, aORs 
for the emergency department and inpatient units were 
2.27 (1.53-3.37) and 1.48 (1.14-1.92), respectively. 

CONCLUSION: One-third of hospital-based HCWs were 
seropositive for SARS-CoV-2 by the end of the first wave 
in NYC. Seroprevalence differed by job function and work 
location, with the highest estimated risk for nurses and 
the emergency department, respectively. These findings 
support current nationwide policy prioritizing HCWs for 
receipt of newly authorized COVID-19 vaccines. Journal 
of Hospital Medicine 2021;16:282-289. © 2021 Society of 
Hospital Medicine
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METHODS
This was a cross-sectional seroprevalence study conducted in 
the BronxCare Health System located in South and Central 
Bronx, an area that experienced one of the highest incidences 
of SARS-CoV-2 infections within NYC’s five boroughs.

HCWs were offered voluntary testing for serum antibodies 
to SARS-CoV-2 between May 18 and June 26, 2020. Testing oc-
curred in the institution’s auditorium, a central and easily acces-
sible location. Weekly emails were sent to all employees and 
department heads during the testing period, offering antibody 
testing and providing location and testing time information. The 
Elecsys Anti-SARS-CoV-2 (Roche) assay measuring total qualita-
tive antibodies was used; the assay has a reported sensitivity 
of 97.1% 14 days after a positive SARS-CoV-2 RNA polymerase 
chain reaction (PCR) test result and a specificity of 100%.15 

Demographic and work-related information was abstracted 
from electronic medical records, including all comorbid con-
ditions that affected 30 or more HCWs. Pulmonary diagnoses, 
including asthma and chronic obstructive pulmonary disease, 
were grouped as chronic lung disease, and cardiovascular dis-
eases, including hypertension, as chronic heart disease. Person-
al identifiers and data were delinked upon completion of data 
abstraction. The study was approved by the hospital’s institu-
tional review board. 

Job Function and Work Location
HCWs were grouped by job function as follows: physicians; 
nurses (including physician assistants and nurse practitioners); 
allied HCW I (medical assistants, patient care, and electro-
cardiogram, radiology, and ear, nose and throat technicians); 
allied HCW II (social workers, dieticians and nutritionists, reg-
istration clerks and unit associates, physical and occupational 
therapists); nonclinical staff (patient transporters, housekeep-
ing staff, and security staff); pharmacists; engineering; and 
administrative staff. Respiratory therapists were considered as 
a separate group as their work placed them at high risk for 
respiratory diseases. 

Work locations were as follows: clinics (including dental, 
outpatient, and satellite clinics), emergency departments (ED), 
inpatient units (including floors and intensive care units [ICU]), 
radiology suite, laboratory and pharmacy, and offices.

Statistical Analysis
Descriptive statistics were calculated using χ2 analyses. All de-
mographic variables were tested against serology status (pos-
itive/negative). A binary logistic regression analysis was used 
to calculate odds ratios (ORs). Eight separate univariate unad-
justed ORs were calculated by running each predictor variable 
against serology status (dependent variable), which included 
the six categorical variables—race, ethnicity, age, sex, body 
mass index (BMI), and prior SARS-CoV-2 PCR results—and the 
two main predictors—job function and work location. To obtain 
adjusted ORs, two final separate multivariable logistic regres-
sion analyses were executed including the six covariates listed. 
Due to high collinearity between job function and work location 
(χ2 = 3030.13, df = 35 [6 levels of work location – 1]*[8 levels of 

job function – 1]; P < .001), we included only one of the main 
predictors in each model. The regressions were specified such 
that the reference groups for the work location and job func-
tion variables were office work and administration, respectively. 
This choice was made based on the fact that their nonclinical 
functions do not confer an exposure risk in excess of that ex-
perienced by typical community populations. Sensitivity analy-
ses were performed on the subset of HCWs whose address zip 
codes indicated residence within NYC to exclude the effect of 
different community seroprevalences in areas outside of NYC. 
The 95% CI for seroprevalence of antibodies within tested HCWs 
was estimated using the Clopper-Pearson binomial method. 

RESULTS
Among all HCWs in the institution (N = 4,807), 2,749 (57.2%) un-
derwent voluntary testing. Of those who underwent testing, 831 
were positive for antibodies to SARS-CoV-2 (Figure 1), a sero-
prevalence of 30.2% (95% CI, 29%-32%). Among the age groups, 
the 45-to-64−year group had the highest seropositivity at 33% 
(400/1203), and those ≥75 years of age, the lowest at 16.7% (2/12) 
(P < .009). Data on race was available for 38.7% (1,064/2,749) of 
HCWs (Table); seropositivity was highest for Blacks (259/664, 
39%) and lowest for Whites (36/163, 22.1%; P < .001). Certain co-
morbid conditions were associated with seropositivity (P = .001).

Among all tested HCWs, 70.1% (1,928/2,749) resided in NYC. 
SARS-CoV-2 seroprevalence in this subset was 32% (616/1,928) 
(Figure 1). Demographic and comorbid conditions in HCWs 
who lived in NYC were similar to those of the whole group (Ap-
pendix Table 1). 

HCWs who underwent voluntary antibody testing (Appendix 
Table 2) had a higher percentage of persons in the 45-to-64−
year age group (43.8% vs 40.9%) and a lower percentage of 
persons in the 65-to-74−year age group (3.3% vs 5.3%) com-
pared with the group of HCWs that did not undergo testing 
(P < .001). Gender, race, ethnicity, comorbid conditions, SARS-
CoV-2 PCR testing, and work locations were not different be-
tween groups. The tested group had higher proportions of 
clinicians (physicians, nurses, allied HCWs I and II) than the un-
tested nonparticipant group (P = .014).   

SARS-CoV-2 PCR Tests on HCWs
More than one-third (34.1%; 938/2,749) of HCWs had a docu-
mented nasopharyngeal PCR test between March 23 and June 
26, 2020 (Table). Of all PCRs performed, 262 were positive, giv-
ing an overall PCR positivity rate of 27.9%. Positivity was 51.4% 
in March and 36.6% in April. The reasons for PCR testing were 
not available, but likely represent a combination of exposure- 
related testing among asymptomatic individuals and diagnos-
tic testing of symptomatic HCWs. In contrast, serology testing 
was indicative of prior infection and yielded a cumulative sero-
prevalence at the end of the surge. Findings were similar among 
HCWs residing in NYC (Appendix Table 1).

Work Location and Job Function
Among all HCWs (Table, Figure 2), there were differences in se-
ropositivity by work location (P = .001). The largest number of 
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HCWs worked in inpatient units (1,348/2,749, 49%), and the sec-
ond largest in offices (554/2,749, 20%). The highest seropositivi-
ty rate was in the EDs, at 36.4% (64/176), followed by radiology 
suites, at 32.7% (17/52); the seropositivity rate in office locations 
was 25.8% (143/554). Among HCWs residing in NYC (Appendix 
Table 1, Appendix Figure 1), the rank order according to propor-
tion seropositive by work location was similar to that of the whole 
group (P = .004), except that the second highest seropositivity 
rate was in the inpatient units (33.9% [323/953]). In the group of 
HCWs residing in NYC, office locations had a seropositivity of 
27.4% (102/372). The seropositivity rates for both groups working 
in office locations were slightly higher than the 22% community 
seroprevalence in NYC reported for the same period.16 

Among all HCWs, there were differences in seropositivi-
ty by job function (P = .001). The greatest proportion of HCWs 
were allied HCW II (23% [631/2,749]), followed by nurses (22.2% 
[611/2,749]) and physicians (21.3% [585/2,749] ). Seropositivity was 
highest for nonclinical staff (44.0% [51/116]), followed by nurses 
(37.5% [229/611]) and allied clinical HCW I and II (34.5% [143/414] 
and 32.0% [202/631], respectively). It was lowest for administra-
tive staff (20.9% [42/201]) and pharmacists (11.1% [5/45]). Among 
HCWs residing in NYC, the rank order according to proportion 
seropositive by location was similar to that of the whole group. 
Administrative staff seropositivity was 18.3% (20/109). Administra-
tive staff seropositivity for both groups was marginally lower than 
the 22% community seroprevalence in NYC for the same period.16 

Odds Ratios for SARS-CoV-2 Seropositivity
For all HCWs, in unadjusted models (Appendix Table 3), age 
45 to 64 years and Black race were associated with increased 

odds of being seropositive (1.26; 95% CI, 1.07-1.49 and 2.26; 
95% CI, 1.51-3.37, respectively). Increased odds were seen for 
HCWs working in the ED (1.64; 95% CI, 1.14-2.36) and inpa-
tient units (1.35; 95% CI, 1.08-1.69), and decreased odds were 
seen for those working in the laboratory and pharmacy (0.47; 
95% CI, 0.26-0.86). Increased odds for seropositivity were 
found for nurses (2.27; 95% CI, 1.56-3.31), allied HCW I (2.00; 
95% CI, 1.34-2.97), allied HCW II (1.78; 95% CI, 1.22-2.60), and 
nonclinical staff (2.97; 95% CI,1.80-4.90).

After adjusting for all covariates, HCWs who were Black re-
mained at increased odds for being seropositive in the two 
final models (adjusted OR, 2.29; 95% CI, 1.38-3.81 and adjust-
ed OR, 2.94; 95% CI, 1.78-4.85), as did those who had a BMI 
>30 kg/m2, with an adjusted OR of 1.36 (95% CI, 1.05-1.77) in 
one of the final models (Appendix Table 3). None of the other 
comorbid conditions had increased ORs. Those who worked 
in the ED and inpatient units also remained at increased odds 
after adjusting for covariates (2.27; 95% CI, 1.53-3.37 and 1.48; 
95% CI, 1.14-1.92, respectively; Figure 3). Other job functions 
that had increased odds for seropositivity were nurses (2.54; 
95% CI, 1.64-3.94), allied HCW I (1.83; 95% CI, 1.15-2.89) and 
II (1.70; 95% CI, 1.10-2.63), and nonclinical staff (2.51; 95% CI, 
1.42-4.43).

Having a positive PCR for SAR-CoV-2 on nasopharyn-
geal swabs was strongly associated with seropositivity (OR,  
47.26; 95% CI, 29.30-76.23 and OR, 44.79; 95% CI, 27.87-
72.00) in the two multivariate-adjusted models. These find-
ings were confirmed when the analyses were performed on 
HCWs who resided in NYC (Appendix Table 4 and Appendix 
Figure 2).

FIG 1. Flow Diagram Showing Voluntary Testing Uptake and Results for Qualitative SARS-CoV-2 Antibody Testing. Uptake and results are shown for all tested 
healthcare workers (HCWs) and tested HCWs who resided in New York City (NYC). 

Total number of HCWs employed at the institution during voluntary testing period: 4,807

Number of HCWs who underwent voluntary testing: 2,749 (57.2%)

2,058 (42.8%) HCWs did 
not attend a testing session

HCWs with NYC zip codes in  
seroprevalence estimation: 1,928

1,312 (68%)  
HCWs were  

seronegative for  
SARS-CoV-2

616 (32%)  
HCWs were  

seropositive for  
SARS-CoV-2

1,918 (69.8%)  
HCWs were  

seronegative for  
SARS-CoV-2

831 (30.2%)  
HCWs were  

seropositive for  
SARS-CoV-2

All HCWs included in seroprevalence 
estimation: 2,749
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TABLE. Healthcare Workers’ Demographic, Comorbid, and Work Characteristics by SARS-CoV-2 Antibody Status

No. (%) of HCWs

Characteristics
SARS-CoV-2 antibody positive,  

(n = 831)
SARS-CoV-2 antibody negative,  

(n = 1,918)
Total

(N = 2,749) P valuea

Age category, y .009

18-44 409 (28.3) 1034 (71.7) 1443 (52.5)

45-64 400 (33.3) 803 (66.7) 1203 (43.8)

65-74 20 (22.0) 71 (78.0) 91 (3.3)

>75 2 (16.7) 10 (83.3) 12 (0.4)

Sex .39

Male 282 (31.8) 606 (68.2) 888 (32.3)

Female 549 (29.5) 1311 (70.5) 1860 (67.7)

Unknown 0 (0.0) 1 (100.0) 1 (0.0)

Race <.001

Black 259 (39.0) 405 (61.0) 664 (24.2)

Asian 52 (24.0) 165 (76.0) 217 (7.9)

White 36 (22.1) 127 (77.9) 163 (5.9)

Indigenous American 6 (30.0) 14 (70.0) 20 (0.7)

Other/unknown 478 (28.4) 1207 (71.6) 1685 (61.3)

Ethnicity .076

Hispanic 3 (25.0) 9 (75.0) 12 (0.4)

Non-Hispanic 100 (36.1) 177 (63.9) 277 (10.1)

Data unavailable 728 (29.6) 1732 (70.4) 2460 (89.5%)

Prior SARS-CoV-2 PCR test result <.001

Negative 131 (19.4) 545 (80.6) 676 (24.6)

Positive 238 (90.8) 24 (9.2) 262 (9.5)

Not performed 462 (25.5) 1349 (74.5) 1811 (65.9)

Comorbid conditionsb <.001

BMI (>30 kg/m2) 383 (35.1) 709 (64.9) 1092 (39.7)

BMI (<18.5 kg/m2) 13 (40.6) 19 (59.4) 32 (1.2)

Smoker 15 (26.3) 42 (73.7) 57 (2.1)

Diabetes mellitus 43 (35.8) 77 (64.2) 120 (4.4)

Chronic pulmonary disease 55 (36.4) 96 (63.6) 151 (5.5)

Chronic heart disease 54 (30.0) 126 (70.0) 180 (6.5)

Other 7 (24.1) 22 (75.9) 29 (1.1)

Work locationc <.001

Clinics  116 (28.6) 289 (71.4) 405 (14.7)

Emergency departments 64 (36.4) 112 (63.6) 176 (6.4)

Inpatient units 431 (32.0) 917 (68.0) 1348 (49.0)

Radiology suite 17 (32.7) 35 (67.3) 52 (1.9)

Laboratory and pharmacy 14 (14.1) 85 (85.9) 99 (3.6)

Offices 143 (25.8) 411 (74.2) 554 (20.2)

Job functiond <.001

Physicians 106 (18.1) 479 (81.9) 585 (21.3)

Nurses 229 (37.5) 382 (62.5) 611 (22.2)

Respiratory therapists 2 (16.7) 10 (83.3) 12 (0.4)

Allied HCWs I 143 (34.5) 271 (65.5) 414 (15.1)

Allied HCWs II 202 (32.0) 429 (68.0) 631 (23.0)

Pharmacist 5 (11.1) 40 (88.9) 45 (1.6)

Nonclinical staff 51 (44.0) 65 (56.0) 116 (4.2)

Engineering 4 (22.2) 14 (77.8) 18 (0.7)

Administrative 42 (20.9) 159 (79.1) 201 (7.3)
a All comparisons were made using Pearson’s χ2 test. 
b HCWs’ comorbid conditions are not mutually exclusive. Other comorbid conditions all <1% were chronic liver disease (15), chronic kidney disease (10), and HIV/AIDS (5).    
c Data were not available for 115 HCWs. 
d Data were not available for 116 HCWs.

Abbreviations: BMI, body mass index; PCR, polymerase chain reaction.
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DISCUSSION
In a large inner-city New York hospital, we report a cumulative 
SARS-CoV-2 seroprevalence of 30.2% in HCWs at the end of 
the first surge of SARS-CoV-2 infections in NYC. We identified 
the highest seropositivity rates for nonclinical staff and nurses, 
followed by allied HCWs, with the odds of being seropositive 
ranging from 1.7 to 2.5. The work locations with the highest se-
roprevalences were the ED and inpatient units, with 2.3-fold and 
1.5-fold increased odds of seropositivity, respectively. 

Serosurveillance studies have reported the trajectory of com-
munity prevalence in NYC over the first wave. A 6.3% prevalence 

was reported in samples collected between March 23 and April 
1, 2020.17 In a study by Rosenberg et al18 with testing performed 
from April 9 through April 28, 2020, prevalence increased to 
22.7%. Serosurveillance data from the NYC Department of 
Health show prevalence ranging from 20.1% to 23.3% (average 
22%) during the study period.16 Compared to the estimated se-
roprevalence of 9.3% in the United States,19 these rates estab-
lished NYC as an early epicenter for the COVID-19 pandemic, 
with our institution’s HCW seroprevalence considerably higher 
than NYC community serosurveillance rates, 2.2 times high-
er than reported in the earlier HCW study in the greater NYC 
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FIG 2. Proportions Seropositive for SARS-CoV-2 Among All Tested Healthcare Workers (HCWs) by Job Function and Work Location (N = 2,749). Panel A shows 
proportions of HCWs who tested SARS-CoV-2 antibody–positive and –negative based on job function within the institution. Panel B shows proportions of HCWs who 
tested SARS-CoV-2 antibody–positive and –negative based on work location. 
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area,13 and higher than the 27% rate during May 2020 recently 
reported in another NYC hospital.20 

Data from studies of hospital transmission and effects of mit-
igation measures, such as a universal masking policy for HCWs 
and patients, clearly demonstrate the high effectiveness of these 
measures in reducing hospital transmissions.21,22 This suggests 
HCW seroprevalence in institutions with well-implemented infec-
tion control and universal masking policies may not be a conse-
quence of workplace exposures, but rather may be reflective of 
community rates.23 Our institution’s response commenced Feb-
ruary 3, 2020, with implementation of social distancing, a univer-
sal masking policy, transmission-based precautions, and use of 
fitted N95 masks. Mid-March, elective surgeries were canceled, 
and inpatient visitation suspended. During the surge, these mea-
sures were widely and consistently implemented for all categories 
of HCWs throughout the work environment, based on emerging 
guidelines from the Centers for Disease Control and Prevention 
(CDC) and NYC Department of Health. Our overall observed 
HCW seroprevalence, well above that of the community, with 
differences in categories of job function and work locations, is 
therefore an important finding. Our sample of 2,749 HCWs lived 
in NYC and its surrounding suburbs and nearby states. There is 
heterogeneity in community seroprevalence between areas out-
side of NYC and NYC (an epicenter) itself. We therefore analyzed 
our data in the subset with NYC zip codes, confirming a similar 
overall prevalence and increased odds of seropositivity in nurses, 
allied HCWs, and nonclinical staff. 

Physicians and administrative and office staff had seroposi-
tivity rates of 18.1%, 20.9%, and 25.8%, respectively, consistent 
with community rates and illustrating the effectiveness of PPE 
in the hospital setting. Since PPE use was part of a universal 
policy applied to all HCWs in our institution, other possible 
reasons may explain the differences we found. We speculate 
that the close working relationship nurses have with their 
patients resulted in a longer duration and higher frequency 
of daily interactions, increasing the risk for transmission and 
causing breakthrough infections.24,25 This increased risk is re-
flected in a study in which 28% of hospitalized patients were 
nurses and 9% certified nursing assistants.26 

The CDC recently redefined close contact with someone 
with COVID-19 as a cumulative total of >15 minutes over 24 
hours.25 Thus, several multiple short periods of exposure can 
increase risk for infection with SARS-CoV-2; such exposure is 
characteristic of the job function of nurses, nursing staff, and 
nonclinical staff. Further, housekeeping, transportation, and 
security officers are all nonclinical staff with significant and 
multiple exposures to COVID-19 patients during the surge, 
and for security officers, to continuous public traffic in and 
out of the hospital. SARS-CoV-2 spreads by virus shedding in 
large droplets and aerosols, with droplet nuclei <5 microns in 
size efficiently dispersed in air, an important additional mode 
of transmission.27-30 Airborne transmission coupled with vi-
rus shedding in asymptomatic and presymptomatic persons, 
which has been shown to cause secondary attack rates of up to 
32%, are other factors that likely contributed to the increased 
seroprevalence in this group.31 Our observation is consistent 

with the Birmingham study, which reported the highest rate in 
housekeeping staff, with a prevalence of 34.5%, compared to 
44% in this study.6 Similar reasons for high seropositivity rates 
apply to the two groups of allied HCWs (eg, medical assis-
tants and patient care technicians, social workers, nutritionists 
and therapists), whose job functions place them in intermit-
tent but significant proximity with inpatients and outpatients. 

Consistent with public health data showing that minorities 
are disproportionately affected by this disease, we found that 
Black HCWs were three times more likely to be seropositive.32 

However, an unexpected observation was the association be-
tween obesity and SARS-CoV-2 seropositivity. A possible ex-
planation for this association may be inability to achieve op-
timal fit testing for N95 masks, thereby increasing the risk of 
exposure to droplet nuclei. This is important given that obesity 
is associated with poorer outcomes from COVID-19.

During the height of the first wave in NYC, EDs and inpatient 
units handled a large volume of COVID-19 patients with high 
PCR positivity rates (peak of 51% in March in our hospital). It 
was not unexpected that we observed increased odds of sero-
positivity in these work locations. As ICUs were at capacity, in-
patient units cared for critically ill patients they would not nor-
mally have. HCWs in these locations coped with an increased 
workload, increased demand on PPE supplies, and work fa-
tigue, which contributed to increased risk for hospital-acquired 
SARS-CoV-2 infections.

Reporting seroprevalence at a single institution was a lim-
itation of the study. Approximately 57% of the hospital’s total 
HCW population was tested for antibodies. It is possible their 
risk profile influenced their decision to volunteer for testing 
when it became available, introducing selection bias. A com-
parison between tested and untested HCWs showed similar-
ity in all demographic measures, including nasopharyngeal 
PCR testing, except for age. We did not have information on 
symptoms that would prompt PCR testing. HCWs who un-
derwent voluntary testing were younger compared to those 
who did not undergo testing. Current NYC serosurveillance 
data showed higher seropositivity in the 45-to-64–year age 
group (27.8%-28.6%) compared to the 65-to-74–year age 
group (24.3%), which suggests that the tested group may 
overestimate seroprevalence among HCWs relative to a ran-
domly selected sample.33 Similarly, there were more nurses, 
allied HCWs, physicians, and administrative staff in the tested 
group, with the former two having higher SARS-CoV-2 sero-
positivity compared to community prevalence, which could 
also overestimate seroprevalence. Our large sample size pro-
vided us with the power to detect differences within several 
different job functions and work locations, a strength of this 
study. It was not possible to differentiate community- from 
hospital-acquired infection in our HCWs, a limitation in many 
observational HCW seroprevalence studies. However, when 
we analyzed data restricted only to HCWs in NYC, to reduce 
the effect of differing community prevalences outside the 
city, our results were unchanged. Since it is possible that non-
clinical HCWs are of a lower socioeconomic status compared 
to others (nurses and allied HCWs), we cannot exclude the 



Purswani et al   |   Healthcare Worker SARS-CoV-2 Seroprevalence 

288          Journal of Hospital Medicine®    Vol 16  |  No 5  |  May 2021 An Official Publication of the Society of Hospital Medicine

possibility that higher SARS-CoV-2 seroprevalence associ-
ated with lower status explains, partly or completely, the in-
creased odds of seropositivity we observed.34 Due to the high 
proportion of missing data for race (61.3%), we advise caution 
in interpreting our finding that the odds of seropositivity were 
three times higher for Black race, even though consistent 
with prior literature.34 Healthcare organizations have similar 
job function and work location categories incorporated in 
their infrastructure, suggesting that our observations may be 
generalizable to other hospitals in the United States.

CONCLUSION
These findings show that during the first surge in NYC, with its 
increased burden of disease, hospitalizations, morbidity, and 
mortality, seroprevalences varied based on job function and 
work location within this institution. Nurses were at highest risk 
for SARS-CoV-2 infection, as were those who worked in the ED. 
In preparation for subsequent waves of SARS-CoV-2 and other 
highly contagious respiratory infections, major medical cen-
ters need to enhance efforts aimed at protecting HCWs, with 
particular attention to these groups. This study also strongly  

FIG 3. Association of Job Function and (B) Work Location With Seropositivity Among All Tested Healthcare Workers (N = 2,749). Panel A shows adjusted multivari-
able logistic regression odds ratios for seropositivity compared to administrative job function. Panel B shows adjusted multivariable logistic regression odds ratios for 
seropositivity compared to office work location. The vertical lines indicate 95% CIs.  
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supports the recent CDC guideline prioritizing HCWs to receive 
COVID-19 mRNA and adenovirus vector vaccines that have ob-
tained emergency use authorization by the US Food and Drug 
Administration.35 
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