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Background.  Healthcare workers (HCWs) who serve on the front lines of the coronavirus disease 2019 (COVID-19) pandemic 
have been at increased risk for infection due to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in some settings. 
Healthcare-acquired infection has been reported in similar epidemics, but there are limited data on the prevalence of COVID-19 
among HCWs and their associated clinical outcomes in the United States.

Methods.  We established 2 high-throughput employee testing centers in Seattle, Washington, with drive-through and walk-
through options for symptomatic employees in the University of Washington Medicine system and its affiliated organizations. Using 
data from these testing centers, we report the prevalence of SARS-CoV-2 infection among symptomatic employees and describe the 
clinical characteristics and outcomes among employees with COVID-19.

Results.  Between 12 March 2020 and 23 April 2020, 3477 symptomatic employees were tested for COVID-19 at 2 employee 
testing centers; 185 (5.3%) employees tested positive for COVID-19. The prevalence of SARS-CoV-2 was similar when comparing 
frontline HCWs (5.2%) with nonfrontline staff (5.5%). Among 174 positive employees reached for follow-up at least 14 days after 
diagnosis, 6 reported COVID-related hospitalization; all recovered.

Conclusions.  During the study period, we observed that the prevalence of positive SARS-CoV-2 tests among symptomatic 
HCWs was comparable to that of symptomatic nonfrontline staff. Reliable and rapid access to testing for employees is essential to 
preserve the health, safety, and availability of the healthcare workforce during this pandemic and to facilitate the rapid return of 
SARS-CoV-2–negative employees to work.
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Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the virus that causes coronavirus disease 2019 
(COVID-19), was declared a pandemic by the World Health 
Organization on 11 March 2020. It continues to disrupt life for 
millions around the globe [1]. The first case of COVID-19 in the 
United States was diagnosed in Washington State on 20 January 

in a traveler returning from Wuhan, China [2]. Subsequently, the 
greater Seattle area became the first recognized epicenter of the 
COVID-19 outbreak in the United States with more than 22 000 
confirmed cases and 1100 deaths statewide as of 4 June [3].

During the 2003 severe acute respiratory syndrome (SARS) 
outbreak, healthcare workers (HCWs) were disproportionately 
affected, accounting for 21% of all cases due to documented 
nosocomial transmission [4–6]. SARS-CoV-2 has also caused 
significant morbidity and mortality among HCWs globally, 
particularly in China and Italy early in the outbreak [7–10]. 
As of 9 April, 9282 HCWs in the United States were confirmed 
to have COVID-19, as reported to the Centers for Disease 
Control (CDC) [11]. In the setting of widespread community 
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transmission, HCWs are at risk for community acquisition as 
well as potential healthcare-acquired infection, making it dif-
ficult to discern their route of exposure. Multiple factors have 
been reported to contribute to the risk of infections in HCWs, 
including lack of awareness during the early weeks of the out-
break, inadequate personal protective equipment (PPE) supply 
and training, insufficient rapid diagnostic testing for COVID-
19, long work hours in high-risk environments, and ongoing 
community spread and household exposures [12–14].

Early and high-throughput testing for SARS-CoV-2 among 
symptomatic employees is essential to prevent nosocomial 
transmission of COVID-19 to patients, minimize clusters 
among HCWs, and maintain staffing during the pandemic 
[15]. To that end, on 6 March, we implemented a drive-
through testing center for employees across the University of 
Washington (UW) Medicine healthcare system. On 14 March, a 
second testing center opened to increase testing capacity.

Data on SARS-CoV-2 infections among HCWs in the United 
States and associated strategies to optimize their safety are ur-
gently needed in order to prepare healthcare systems, assess the 
efficacy of infection prevention policies, and better understand 
the risk of COVID-19 transmission to HCWs [16]. Here, we de-
scribe the approach to establishing high-throughput employee 
testing centers, the prevalence of infections among sympto-
matic frontline vs nonfrontline staff, and clinical outcomes as-
sociated with COVID-19 in these employees.

METHODS

We established 2 employee testing centers in Seattle, 
Washington, one at the University of Washington Medical 
Center (UWMC)–Northwest Campus and the second at 
Harborview Medical Center (HMC), to serve employees of 
the UW Medicine healthcare system (UWMC Montlake and 
Northwest campuses, Harborview Medical Center, Valley 
Medical Center, and UW Neighborhood Clinics). In addition 
to UW Medicine employees, testing was offered to UW stu-
dents, staff, and faculty and to employees from 2 affiliate organ-
izations, Seattle Children’s Hospital (SCH) and Seattle Cancer 
Care Alliance (SCCA). SCH and SCCA employees could obtain 
testing at their respective employee testing centers as well; data 
from SCH and SCCA testing sites are not included here. Clinic 
staffing and equipment at the 2 testing centers included in this 
study varied based on site (Supplementary Materials).

A questionnaire was created to collect and manage data 
through Research Electronic Data Capture, a secure web-
based software platform hosted at UW [17]. The question-
naire served as the main portal for employees to request 
testing and was posted on a university website on 12 March. 
All employees who requested testing had to complete this 
survey. Employees were eligible for testing if they had any new 
symptoms concerning for SARS-CoV-2 infection including, 

but not limited to, fever, cough, shortness of breath, sore 
throat, fatigue, headache, anosmia, muscle aches, and diar-
rhea (Supplementary Materials). In addition to a symptom 
screen, basic demographic variables, and primary site of 
work, employees were asked whether they had face-to-face 
contact with patients, which was used to prioritize testing 
and determine if they were frontline HCWs. Employees were 
asked if they lived communally, which was not further de-
fined. Asymptomatic employees were not offered testing at 
the testing center outside of outbreak investigations.

Staff were advised to remain home from work while awaiting test 
results. In accordance with CDC and Washington Department of 
Health guidelines at the time, UW Medicine sick policy required 
employees infected with COVID-19 to remain at home for at least 
7 days from symptom onset and until they were asymptomatic for 
72 hours, whichever was longer. Repeat testing was not required 
or routinely performed before returning to work. Employees who 
tested negative for SARS-CoV-2 were permitted to return to work 
after 24 hours of complete symptom resolution.

At this institution, PPE protocols for acute care patients with 
confirmed or suspected COVID-19 consist of standard/droplet/
contact precautions (surgical mask, eye protection, gown, and 
gloves) while patients requiring intensive care unit (ICU) 
level care are placed in standard/airborne/contact precau-
tions (powered air purifying or N95 respirator, eye protection, 
gown, and gloves) due to the potential for frequent aerosol-
generating procedures. All staff members who don and doff 
PPE when caring for these patients are monitored by a trained 
observer to minimize breaches in precautions and HCW self-
contamination. An optional extended use masking policy for 
staff was implemented on 1 April, and universal masking was 
implemented on 27 April.

Procedure

Staff at each testing site were trained to perform nasopharyngeal 
swab sampling. A flexible or standard synthetic fiber nasopharyn-
geal swab was inserted into the nostril for 2–3 seconds and rotated 
360 degrees for 10–15 seconds. This technique was repeated in 
the contralateral nostril using the same swab. The swab was then 
placed into a sterile vial containing universal transport media. 
Samples were either taken to the laboratory within the hour or 
refrigerated until they could be transported for processing.

Testing and Results

Polymerase chain reaction testing was performed at the 
UW Virology Laboratory as previously described [18, 19]. 
Inconclusive results were initially reflexed to the Washington 
State Department of Health Laboratory for confirmatory 
testing until 30 March, after which inconclusive results were in-
terpreted presumptively as positive and were no longer sent for 
confirmatory testing. During the study period, the turnaround 
time for laboratory results ranged from 6 to 10 hours.

http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa761#supplementary-data
http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa761#supplementary-data
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Employees were able to access their results through a secure 
electronic medical record portal or through a quick response 
code reader. In addition, all employees were contacted by phone 
to notify them of their test result. Employees with a positive or 
inconclusive result received a second phone call from a trained 
healthcare provider who asked questions regarding infection 
prevention practices and gathered data on whether any expos-
ures occurred at work or in the community. Another follow-up 
call was made after 14 days to all positive employees to ascertain 
whether the employee required hospitalization due to COVID-
19, what level of hospital acuity had been required, and to assess 
the duration of their leave before returning to work. Up to 3 
telephone call attempts were made for each employee, followed 
by an e-mail.

Study Sample and Statistical Analyses

All symptomatic employees who self-initiated and completed 
testing from 12 March to 23 April were included in the analysis. 
Frontline HCWs were defined as those who answered “yes” to 
whether they had face-to-face contact with patients. The pri-
mary outcome of interest was the prevalence of SARS-CoV-2 
infection among symptomatic employees seeking testing, exam-
ined across time in an epidemic curve, stratified by frontline 
HCWs vs nonfrontline employees, and with 95% confidence 
intervals (CIs) for these rates. At 1 campus, asymptomatic 
screening of exposed staff was performed as part of 3 specific 
outbreak investigations during which there was concern for 
ongoing staff-to-staff transmission on the unit. Asymptomatic 
staff tested in the context of these clusters were not included in 
the primary analysis, as much of this evaluation was performed 
on the hospital unit rather than in the employee testing center. 
A  secondary analysis was performed to calculate the preva-
lence of infection with a 95% CI of all HCWs, including those 
who underwent asymptomatic testing, to help estimate the im-
pact of these investigations on the overall employee burden of 
COVID-19.

For the summary of baseline characteristics, symptoms, 
and clinical conditions, continuous variables were displayed 
as median values with simple ranges. Categorical variables 
were summarized as counts of all patients or a subset of 
evaluated patients with percentages. The χ2 test was used as 
appropriate for comparison of features between positive and 
negative cases on a selected rather than wholesale basis to re-
duce the risk of false discovery rate. The proportion hospital-
ized (and 95% CI) was calculated as the number of employees 
reporting hospitalization among all who tested positive and 
responded to post-testing assessment. All analyses were con-
ducted using R version 3.6.3.

The UW Institutional Review Board approved the study. 
Informed consent was waived for retrospective review of 
deidentified employee data.

RESULTS

A total of 3477 symptomatic employees were tested for COVID-
19 from 12 March to 23 April with an average of 83 employees 
tested daily across both sites. Employees were scheduled in 
5-minute intervals, and median turnaround time from survey 
submission to scheduled appointment time was 11 hours. 
During the study period, 185 staff members tested positive for 
COVID-19, yielding an overall prevalence of 5.3% (95% CI, 
4.41–6.07). The cumulative incidence of positive SARS-CoV-2 
tests increased over time as the epidemic spread in the Seattle 
area (Figure 1).

The median age of positive and negative employees was 40 
and 39 years, respectively (Table 1). Staff who identified as male 
comprised a greater proportion of positive employees compared 
with all employees who were tested (38.4% vs 26.6%, P < .001). 
The proportion of employees who were immunocompromised 
or had chronic cardiac or pulmonary disease was similar among 
positive and negative employees. A  total of 156 pregnant or 
breastfeeding employees were tested for COVID-19, with 7/156 
(4.5%) testing positive.

Of employees who tested positive, the most common symp-
toms at the time of survey completion were fatigue (61.6%), 
headache (59.5%), cough (58.4%), muscle aches (54.1%), sore 
throat (50.8%), and fever (38.4%), as shown in Table 2. Positive 
cases were more likely to report fever (P < .001), myalgias/
arthralgias (P < .001), and anosmia (P < .001) than those who 
tested negative. Additionally, though we intended to test only 
symptomatic individuals, a small number of asymptomatic em-
ployees were able to get tested. Of 185 positive employees, 5 re-
ported none of the symptoms listed in Table 2.

Among all symptomatic employees, 2309 (66.4%) were 
identified as frontline HCWs. Demographic characteristics 
for frontline HCWs were similar to those of all employees 
(Supplementary Materials). The prevalence of SARS-CoV-2 in-
fection among frontline and nonfrontline staff was 5.2% (95% 
CI, 4.33–6.15) and 5.5% (95% CI, 4.17–6.78), respectively, 
and epidemiologic curves were similar for these 2 groups over 
time (Figure  1). Among staff who underwent asymptomatic 
screening as part of outbreak investigations, 9 of 151 (6.0%) 
tested positive. Secondary analysis combining these staff with 
all symptomatic employees revealed a SARS-CoV-2 prevalence 
among frontline HCWs of 5.3% (95% CI, 4.42–6.21) and among 
all employees, 5.3% (95% CI, 4.45–6.08).

On follow-up assessment after at least 14 days from COVID-
19 diagnosis, we were able to contact 174 (94.1%) of 185 
employees who tested positive, and 6 (3.2%) reported hospitali-
zation related to COVID-19 (95% CI, 1.11–6.98). Of these 6 em-
ployees, the median age was 49.5 years, 3 identified as male, and 
3 identified as female. One employee required ICU admission; 
all employees recovered and were discharged from the hospital. 
Of the 174 employees reached via phone call for follow-up, 151 

http://academic.oup.com/cid/article-lookup/doi/10.1093/cid/ciaa761#supplementary-data
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had already returned to work, and the median duration of their 
leave was 14 days (interquartile range, 8.5).

DISCUSSION

Rapid access to SARS-CoV-2 testing is crucial for sympto-
matic HCWs, both to confirm the diagnosis and to ensure a 
safe and timely return to work. Sick policies and testing strat-
egies for HCWs are essential pillars of infection prevention and 
control efforts to prevent nosocomial transmission of infec-
tion and to limit critical staff shortages during a time of un-
precedented need. Accessible testing also serves to strengthen 
employee trust in their workplace and reduce fear and anxiety 
surrounding contracting the virus or transmitting to patients 
and family members [20]. Supporting the mental health and 

emotional well-being of HCWs during any pandemic is key to 
preserving workforce morale, confidence, and availability [21].

We successfully implemented high-throughput drive-through 
and walk-through employee testing for COVID-19 at a large 
multihospital academic medical center that employs approxi-
mately 26 000 individuals. During the study period, we found 
that 5.3% of symptomatic employees were positive for COVID-
19 compared with 10.3% of patients (n = 17 681) tested for 
SARS-CoV-2 within the UW Medicine system during the study 
period. This difference may be attributable to a relatively lower 
threshold to perform SARS-CoV-2 tests in HCWs, which may 
have led to higher sampling of minimally symptomatic workers 
compared with the general public, particularly in the earlier 
weeks of the epidemic when testing was limited and individuals 

Table 1.  Staff Demographics in Total and Stratified by Test Result

Demographics
COVID-19 Negative  

n = 3292
COVID-19 Positive  

n = 185
All Employees  

n = 3477

Age (n = 3465), y 

  Median (range) 39 (19–88) 40 (21–72) 39 (19–88)

Gender (n = 3475)

  Female 2436 (74%) 114 (61.6%) 2550 (73.4%)

  Male 854 (26%) 71 (38.4%) 925 (26.6%)

Type of staff member (n = 3477)

  Frontline healthcare worker 2188 (66.5%) 121 (65.4%) 2309 (66.4%)

  Nonfrontline staff 1104 (33.5%) 64 (34.6%) 1168 (33.6%)

Living situation (n = 3308)

  Communal 751 (24%) 46 (26.4%) 797 (24.1%)

  Noncommunal 2383 (76%) 128 (73.6%) 2511 (75.9%)

Abbreviation: COVID-19, coronavirus disease 2019.

Figure 1.  Prevalence of coronavirus 2019 between 12 March 2020 and 23 April 2020. Abbreviation: HCW, healthcare worker.
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in the community with mild disease were not yet eligible for 
testing. Notably, there was no significant difference in preva-
lence of infection between frontline HCWs and nonfrontline 
staff. We suspect that early in the local epidemic, community 
transmission played a significant role in illness among HCWs. 
Determination of healthcare-acquired vs community-acquired 
infection fell outside the scope of this study.

Our cohort was predominantly young and healthy, which is 
consistent with national data on HCWs with COVID-19 [11]. 
We observed a wide range of presenting symptoms among em-
ployees. A  similar range of symptoms was reported among a 
smaller cohort of positive HCWs in King County, Washington, 
emphasizing the importance of the expanded symptom 
screening criteria beyond fever, cough, and shortness of breath 
[22]. A  small proportion of HCWs with COVID-19 required 
hospitalization in the 14  days following their diagnosis, with 
no deaths reported during this time, though 1 person required 
ICU-level care. Given that employees negative for SARS-CoV-2 
were permitted to return to work after 24 hours of symptom 
resolution and that >95% of symptomatic employees tested neg-
ative, access to testing facilitated a more rapid return to work.

In the weeks after the first recognized case of COVID-19 in 
the United States was identified in Washington State, the gov-
ernor declared a state of emergency on 29 February, instituted a 
statewide ban on gatherings of 250 people or more on 13 March, 
and issued a statewide stay-at-home order on 23 March [23, 24]. 
In addition, local testing through the UW Virology Laboratory 
was readily available on 2 March, which was earlier than in 
many other states, allowing for rapid expansion of patient and 
employee testing as laboratory capacity and nasopharyngeal 
swab availability allowed. These early measures may also have 

helped minimize the spread of COVID-19 within our commu-
nity and inside these hospitals.

The prevalence of SARS-CoV-2 infection among HCWs can 
inform infection prevention policies within healthcare systems, 
including PPE, particularly if patient-to-HCW transmission is 
suspected despite PPE use. The similar proportion of positive 
tests between frontline and nonfrontline staff may support the 
current PPE protocols in place at our institution.

Although this is a large, representative sample, our study had 
limitations. The definition we used for frontline healthcare worker 
is broad. While a wide range of staff might indicate having “face-
to-face contact” with patients, individual risk for exposure may 
markedly differ. Second, as testing was selectively restricted to 
employees who had symptoms, the proportion of positive tests re-
ported here may not reflect the true prevalence of infection within 
the overall employee population. Testing criteria expanded over 
the course of the study as laboratory capacity increased, with high 
priority initially given to employees with more severe symptoms. 
Theoretically, this could have enriched our prevalence estimates 
during the first week of our study; however, this effect was not 
seen. Anosmia was added as a screening symptom later in the 
study period, and estimates related to this symptom should be 
interpreted carefully. In addition, we cannot ascertain whether 
infection was acquired in the community or in the healthcare 
setting. Statewide measures, including stay-at-home orders, had 
concurrent impacts on community transmission and overall inci-
dence in our state. As Washington residents increasingly sheltered 
in place, the study population may not have remained consistent 
throughout the study period. For example, UW Medicine staff 
with office-based jobs began to telecommute; similarly, clinical ro-
tations were cancelled for all medical students during this time. 

Table 2.  Clinical Characteristics and Health Conditions of Staff in Total and Stratified by Test Result

Symptoms and Health Conditions
COVID-19 Negative  

n = 3292 (%)
COVID-19 Positive  

n = 185 (%)
All Employees  
n = 3477 (%)

Symptom (n = 3477)

  Fever 549 (16.7) 71 (38.4) 620 (17.8)

  Cough 1952 (59.3) 108 (58.4) 2060 (59.2)

  Difficulty breathing 537 (16.3) 24 (13) 561 (16.1)

  Sore throat 2066 (62.8) 94 (50.8) 2160 (62.1)

  Fatigue/malaise 1649 (50.1) 114 (61.6) 1763 (50.7)

  Headache 1790 (54.4) 110 (59.5) 1900 (54.6)

  Muscle aches/pain 1111 (33.7) 100 (54.1) 1211 (34.8)

  Nausea/vomiting 355 (10.8) 14 (7.6) 369 (10.6)

  Diarrhea 482 (14.6) 24 (13) 506 (14.6)

  Lack of smell (anosmia) 92 (2.8) 27 (14.6) 119 (3.4)

  Other 679 (20.6) 35 (18.9) 714 (20.5)

Chronic health condition (n = 3477)

  Health conditiona 416 (12.6) 23 (12.4) 439 (12.6)

Pregnant or breastfeeding (n = 3386)

  Yes 149 (4.6) 7 (4) 156 (4.6)

  No 3062 (95.4) 168 (96) 3230 (95.4)

Abbreviation: COVID-19, coronavirus disease 2019.
aChronic cardiac, pulmonary, or immune compromising health condition.
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In contrast, frontline HCWs continued to come to work, placing 
them at ongoing risk for community as well as nosocomial trans-
mission. Last, the actual prevalence of SARS-CoV-2 infection 
may be higher than reported here, as these data do not include 
routine screening in asymptomatic or presymptomatic HCWs. 
While 9 staff were identified as positive following asymptomatic 
unit-based testing in the context of outbreak investigations, we do 
not know what proportion of these went on to develop symptoms 
and would have eventually been identified through traditional 
symptom screening. Future studies using serologic tests may be 
useful to understand the true prevalence in this population.

CONCLUSIONS

We present a representative sample of 3477 symptomatic em-
ployees of a large healthcare system who underwent nasopha-
ryngeal testing for SARS-CoV-2 and observed a prevalence of 
5.3% over the first several weeks of the epidemic compared with 
10.3% of all patients tested within the UW Medicine system 
during the same time period. Among 185 positive employees, 6 
reported hospitalization. Rapid and high-throughput testing of 
HCWs for COVID-19 is feasible using drive-through and walk-
through testing clinic models and facilitated the rapid return of 
SARS-CoV-2–negative HCWs to work.

Supplementary Data
Supplementary materials are available at Clinical Infectious Diseases online. 
Consisting of data provided by the authors to benefit the reader, the posted 
materials are not copyedited and are the sole responsibility of the authors, so 
questions or comments should be addressed to the corresponding author.
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