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Risk of coronavirus disease 2019 (COVID-19) acquisition among
emergency department patients: A retrospective case control study
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With the onset of the coronavirus disease 2019 (COVID-19)
pandemic, emergency departments (EDs) have seen significant
declines in patient volume, partly due to patients’ fear of con-
tracting COVID-19 in the ED.1,2 Nosocomial transmission of
severe acute respiratory coronavirus virus 2 (SARS-CoV-2) has
been reported in some healthcare settings,3 but little is known
about the risk of acquiring COVID-19 in the ED. The objective
of this study was to determine whether ED colocation with
COVID-19 patients is associated with COVID-19 acquisition.

Methods

Study design and participants

We performed a retrospective case control study among patients
treated in 39 EDs in the western United States. Patients were
included as cases if they visited (and were discharged home from)
an ED between March 1, 2020, and July 19, 2020 and subsequently
had a positive SARS-CoV-2 PCR test 7–21 days following the ED
encounter. Cases were matched with 2 controls who visited (and
were discharged from) the same ED within 6 days of the case
patient. Controls differed from cases in that they had a negative
SARS-CoV-2 PCR test 7–21 days after their ED visit. To ensure
that study participants did not have COVID-19 at the time of
their ED encounter, we excluded patients who presented to the
EDwith fever, chills, cough, or shortness of breath. Symptoms were
identified using natural language processing of the ED provider
notes and chief-complaint documentation. We also excluded
patients tested for or diagnosed with COVID-19 during the
ED visit.

Data collection and analysis

For cases and controls, we collected demographic information and
the Emergency Severity Index (ESI)4 from the electronic medical
record. To assess exposure to COVID-19 in the ED, we measured
the number of COVID-19 patients in the ED in the 24 hours prior
to each patient’s arrival and the number of minutes each patient

was colocated in the ED with COVID-19 patients. As a proxy
for the incidence of COVID-19 in a patient’s community, we also
measured the percentage of positive tests in the patient’s home ZIP
code in the 14 days prior to ED visit.

We performed a bivariate analysis comparing characteristics of
cases versus controls using the χ2 and the Student t tests, and we
used multivariate conditional logistic regression to determine
whether ED colocation with COVID-19 patients was associated
with case versus control status. This study was approved by the
Providence St. Joseph Health Institutional Review Board.

Results

We identified 102 cases. All cases were matched to 2 controls,
except for 3 cases for whom only 1 control could be identified,
resulting in 201 controls. In the bivariate analysis, cases were youn-
ger (mean age, 46.4 vs 52.2 years; P= .026), more likely to be
Hispanic (39.2% vs 18.4%; P= .0003), more likely to have an
ESI of 4–5 (31.7% vs 18.9%; P= .006), and more likely to live in
a ZIP code with >14% COVID-19 test positivity compared to con-
trols (47.1% vs 33.3%; P= .024). There was no difference in the
bivariate analysis between cases and controls in the number of
ED COVID-19 patients or in length of time colocating with
COVID-19 patients in the ED (Table 1).

In the multivariate model, patients of Hispanic ethnicity were
more likely to acquire COVID-19 compared to whites (aOR, 7.04;
95% CI, 2.85–17.40), and patients presenting to the ED with an ESI
of 4–5weremore likely to acquire COVID-19 than patients with an
ESI of 2 (aOR, 3.36; 95% CI, 1.11–10.22) (Table 1). In the multi-
variate model, neither time of ED colocation with COVID-19
patients nor number of ED COVID-19 patients was associated
with COVID-19 acquisition.

Discussion

In this retrospective case–control study, we found that ED
colocation with COVID-19 patients is not associated with
COVID-19 acquisition. Our findings provide reassurance that
SARS-CoV-2 transmission occurs uncommonly in EDs. Many
EDs have implemented various strategies to limit SARS-CoV-2
transmission, including the use of personal protective equipment
such as face masks and eye protection, cohorting patients with
respiratory symptoms, social distancing, and limiting visitors.5–7
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The EDs in this study may have implemented different infection
control precautions at different times, and we did not seek to deter-
mine which strategies are most effective for reducing SARS-CoV-2
transmission.

Since the start of the COVID-19 pandemic, ED patient volume
has dropped 41.5%–63.5%.1 Although some of the reduction in
ED volume may be explained by patients with nonemergency con-
ditions avoiding EDs, evidence exists that patients with serious
medical emergencies may also be foregoing ED care.2 Indeed,
ED visits for serious, time-sensitive health conditions like cerebro-
vascular accidents and myocardial infarctions have significantly
declined since the start of the COVID-19 pandemic.8,9 This decline
in ED volume is likely in part due to fear of contracting COVID-19
in the ED.2 Our results suggest that this fear may be unfounded.

Although colocation with COVID-19 patients in the ED
was not associated with COVID-19 acquisition in our study,
Hispanic patients had higher likelihood of acquiring COVID-19
than white patients. In the United States overall, Hispanic individ-
uals have been disproportionately affected by COVID-19, account-
ing for 33% of COVID-19 cases in which the ethnicity of the
individual was known, although they make up only 16.7% of the
population.10

In summary, in a retrospective case–control study from 39 US
EDs, we found that ED colocation with COVID-19 patients was
not associated with acquisition of COVID-19. Our findings may
provide reassurance that patients who receive care in EDs are
not likely at increased risk of contracting COVID-19.
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Manual cleaning is the recommended method of environmental
disinfection and plays a key role in the prevention of healthcare-
associated infections.1 Recently, automated “no-touch” disinfec-
tion technologies such as ultraviolet (UV) light have been proposed
to supplement manual cleaning.2,3 In our institution, we imple-
mented UV light for terminal disinfection of contact precautions
rooms at discharge. However, we hypothesized that UV light may
affect quality of manual cleaning by possibly leading to compla-
cency because housekeepers may feel that it replaces the need
for thorough manual cleaning. Furthermore, UV light adds time
to the overall cleaning process. We evaluated the impact of adding
UV light on the quality of manual cleaning and on room turn-
around times.

Methods

The University of Iowa Hospitals & Clinics is an 811-bed academic
medical center. According to hospital policy, contact precautions
rooms undergo manual cleaning with bleach and UV light using
continuous UVC waves (Tru-D SmartVUC, PDI Healthcare,
Woodcliff Lake, NJ). UV light time is determined automatically
based on room size.4 Rooms without contact precautions are
cleaned using quaternary ammonium only (no UV light).
During January–September 2019, we obtained a convenience
sample of rooms cleaned at discharge (24 UV-light rooms; 201

non–UV-light rooms). Each room was assigned a thoroughness
of disinfection cleaning (TDC) score of environmental surfaces.5

The rooms were identified for TDC assessment after patient
admission and were selected randomly by an infection prevention-
ist. Housekeepers were not informed of which roomswere selected.
Fluorescent markers, which are not affected by UV light, were
applied on high-touch surfaces once discharge orders were placed,
and thoroughness was assessed at the completion of terminal
cleaning. TDC scores were defined as the percentage of cleaned
surfaces out of the total examined surfaces. This information
was shared with staff.

We compared TDC scores between UV-light rooms and
non–UV-light rooms. We also calculated the manual cleaning
time, UV-light cycle durations, and total turnaround time for
rooms undergoing terminal disinfection (2,178 UV light rooms
and 50,877 non–UV-light rooms). Room turnaround time
included time for bed making, room preparation before and after
the UV-light procedure, and UV light set-up and dismount, where
applicable. No preoccupancy recovery time was needed.

Results

We assessed 2,383 surfaces in 24 rooms with UV-light disinfection
and 201 rooms without UV-light disinfection. The TDC scores
were similar in rooms with UV-light disinfection (243 of 273
surfaces) and rooms without UV-light disinfection (1,835 of
2,110 surfaces; 89% vs 87%) (Table 1). The housekeepers’ median
manual cleaning time for the UV-light–treated rooms was
56 minutes (interquartile range [IQR], 37–79 minutes) versus
33 minutes (IQR, 22–43 minutes) for untreated rooms. The
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