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Background: Incidence of health care personnel (HCP) with a higher-risk SARS-CoV-2 exposure and subse-
quent 14-day quarantine period adds substantial burden on the workforce. Implementation of an early
return-to-work (RTW) program may reduce quarantine periods for asymptomatic HCP and reduce workforce
shortages during the COVID-19 pandemic.
Methods: This observational quality improvement study included asymptomatic HCP of a multi-facility
health care system with higher-risk workplace or non-household community SARS-CoV-2 exposure ≤4 days.
The program allowed HCP to return to work 8 days after exposure if they remained asymptomatic through
day 7 with day 5-7 SARS-CoV-2 nucleic acid amplification test result negative.
Results: Between January 4 and June 25, 2021, 384 HCP were enrolled, 333 (86.7%) remained asymptomatic
and of these, 323 (97%) tested negative and were early RTW eligible. Mean days in quarantine was 8.16 (SD
2.40). Median day of early RTW was 8 (range 6-9, IQR 8-8). Mean days saved from missed work was 1.84 (SD
0.52). A total of 297 (92%) HCP did RTW ≤10 days from exposure and days saved from missed work was
546.48.
Conclusions: Implementing an HCP early RTW program is a clinical approach for COVID-19 workplace safety
that can increase staffing availability, while maintaining a low risk of SARS-CoV-2 transmission.
© 2022 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.
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During the COVID-19 global pandemic, maintaining appropri-
ate staffing in healthcare facilities is essential to providing a safe
work environment for health care professionals (HCP) and for safe
patient care.1 As fluctuations in the number of COVID-19 cases
occur, strategies to mitigate the ripple effect on staffing short-
ages are imperative. HCP may be at higher-risk of SARS-CoV-2
exposure in the workplace. A post-exposure quarantine period
of the full potential 14-day incubation period adds substantial
burden on the health care workforce, particularly if risk of
developing symptomatic disease is low after day 7 of
exposure.2 The Centers for Disease Control and Prevention (CDC)
defined higher-risk SARS-CoV-2 exposure as prolonged close
contact (within 6 feet for a cumulative total of 15 minutes over
24 hours) to someone with SARS-CoV-2 infection and generally
involves exposure of HCP’s eyes, nose, or mouth to material
potentially containing SARS-CoV-2.1 At the time of this
project, CDC guidelines recommended self-isolation at home for
14 days while monitoring for symptoms.3 These guidelines sug-
gest alternate approaches when workforce shortages exist.

Previous modeling and limited real-world studies suggest that
testing upon exit from quarantine may be a strategy that safely
reduces quarantine duration.1,3-5 Specifically, day 6-7 after exposure
is the ideal timeframe when the date of exposure is known3. Based
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on CDC modeling, completing asymptomatic testing on an individual
significantly decreased the post-quarantine transmission risk, espe-
cially if completed after day 5.6 At the time of this project, no studies
regarding reduced quarantine duration in health care settings had
been reported.

Prior to the start of this project, we had developed a robust con-
tact tracing application to establish coordination between Infection
Prevention and Control, Employee Health, and frontline staff manag-
ers. Based on internal data confirming an extremely low rate of devel-
opment of symptoms after 10 days from date of exposure, our
institution policy for HCP who had a higher-risk workplace or non-
household community SARS-CoV-2 exposure was changed from a
14-day quarantine period to a 10-day quarantine period, returning to
work on day 11 after exposure if they remained asymptomatic
through day 10, without asymptomatic testing.6 Moreover, this
learning health system approach was used for the conceptual framing
of an early return-to-work (RTW) program with a 7-day quarantine
period. This approach synergizes knowledge generation with daily
practice to seek continuous improvement in care.7 We hypothesized
that testing asymptomatic HCP on day 5-7 from the exposure date
would reduce the 10-day quarantine period and avoid increased like-
lihood of transmission events. Thus, the primary aim of the project
was to implement an evidence-based, early RTW program to reduce
the quarantine period for asymptomatic HCP following higher-risk
SARS-CoV-2 exposure. As the COVID-19 pandemic progresses, it is
vital to prepare strategies for potential staffing shortages to manage
health care capacity. Therefore, the secondary aim was to evaluate
the early RTW program as a capacity strategy for workforce shortages
during the COVID-19 pandemic.

METHODS

Design

A multidisciplinary collaboration including the departments of
Infection Prevention and Control; Quality, Safety, and Innovation;
Human Resources; Employee Health; and Laboratory Services syn-
thesized current evidence, CDC guidelines, and institution policies to
design the early RTW program. The project underwent formal review
and was granted ethical approval (Project 3201) as a quality improve-
ment project by our Quality Improvement Review Committee. Meth-
ods and results are reported in accordance with Strengthening the
Reporting of Observational Studies in Epidemiology statement and
Standards for Quality Improvement Reporting Excellence guideline
(Supplementary Table S1).8,9

Setting

This quality improvement project was completed during January
4, 2021 through June 25, 2021 at a 40-hospital integrated academic
health care system providing care principally within central and
western Pennsylvania (USA). The study period encompassed both
elevated community activity and a low-prevalence period with a sys-
tem-wide patient test-positivity rate ranging from approximately
25% to 2.5%, and nearly 50,000 positive tests performed in the health
system during the study period. During the project and throughout
the COVID-19 pandemic, a consistent approach to infection preven-
tion was maintained, providing institution-wide education and
resources for all HCP. Infection prevention practices were informed
by public health recommendations including personal protective
equipment, patient and visitor policies, employee travel recommen-
dations, and routine contact tracing for all potential health care-
related exposures. Some of our institutional policies differed from
CDC guidance for acute care facilities. For example, our definition of
exposure was slightly varied as having prolonged direct close contact
(less than 6 feet for 15 minutes or greater) 48 hours before symptom
onset of a person who is COVID-19 positive or who is later identified
as a COVID-19 positive person (tested and resulted later). General
institution wide resources included telehealth evaluation applica-
tions and testing symptomatic employees. Periodic testing for
asymptomatic employees with or without reported SARS-CoV-2
exposure was not an institutional requirement. Evaluation of respira-
tory illness and testing for COVID-19 was offered at no cost to
employees. Human Resources policies discouraged presenteeism by
allowing for paid time off for both possible and confirmed COVID-19
illness and quarantine following exposure.

Throughout the pandemic, contact tracing for COVID-19 diagno-
ses and positive SARS-CoV-2 tests were conducted by Infection Pre-
vention and Control and Employee Health teams in conjunction with
frontline managers. Access to data was password protected and lim-
ited to the project team. Data documented within a secure intranet
system was de-identified for analysis.

Participants

All employees who reported or were identified as having a higher-
risk workplace or non-household community SARS-CoV-2 exposure
were invited to participate in the early RTW program if they were
determined to be ≤4 days since date of last exposure. Employees
were excluded if the higher-risk exposure was in their household or
their primary location of employment was within a long-term care
community or outside the state of Pennsylvania (due to differences in
regulations). Vaccination of HCP began at the beginning of this pro-
gram and vaccination levels were nearly 70% at the end of the study
period. Fully vaccinated individuals were not required to quarantine
after a high-risk exposure and so are not included in this analysis.10

Intervention

Consistent with a learning health system approach, procedures for
the early RTW program were embedded in Employee Health’s rou-
tine clinical care for higher-risk SARS-CoV-2 exposures across the
system. The project team implemented processes for asymptomatic
HCP identification, selfswabbing, and SARS-CoV-2 nucleic acid ampli-
fication testing (NAAT) of asymptomatic HCP involved in a higher-
risk workplace or nonhousehold community exposure.11 The quaran-
tine strategy for the early RTW program is presented in Figure 1. In
the event the HCP experienced a higher-risk workplace or nonhouse-
hold community exposure, they were directed to report the event
through Employee Health. A nurse documented the event, assessed
symptoms, provided guidance on quarantine, and provided an over-
view of the testing process. Following verbal consent, eligible HCP
who were asymptomatic and the exposure time was determined to
be ≤4 days were enrolled in the early RTW program, which included
the following actions described in Table 1.

The comparison group included HCP who had a higher-risk work-
place or non-household community SARS-CoV-2 exposure and were
not eligible to RTW early. This group was guided by the existing insti-
tution policy of a 10-day quarantine period (previously 14 days) and
RTW on day 11 after exposure if they remained asymptomatic
through day 10, without asymptomatic testing.

Outcomes

The primary aim of the project was to implement an evidence-
based, early RTW program to reduce the 10-day quarantine period
for asymptomatic HCP following SARS-CoV-2 exposure. The primary
outcome included average number of days in quarantine and average



Fig 1. Health care personnel early return-to-work program flowchart. Abbreviations: HCP, health care personnel; RN, registered nurse; EH, employee health; DOB, date of birth;
RTW, return-to-work.
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day during quarantine the HCP was eligible to RTW. The secondary
aim was to evaluate the early RTW program as a capacity strategy for
workforce shortages during the COVID-19 pandemic. Therefore, the
secondary outcome was the number of HCP eligible for early RTW
and number of days saved frommissed work due to quarantine.

Statistical analysis methods

Data collected during the project were analyzed using descriptive
statistics (means, percentages, and standard deviations). Due to the
strict employee health policy mandates, there was no anticipated
loss to follow-up. The average number of days in quarantine was cal-
culated by dividing the total number of days in quarantine
(minimum = 7 days, maximum = 10 days per person) among all HCP
eligible for early RTW; the average day of quarantine was calculated
as the sum of the last day of actual quarantine by the number of HCP
eligible for early RTW; the total number of HCP eligible for early RTW
was calculated as the sum of HCP who tested negative and remained
asymptomatic through 7 days; and the number of days saved from
missed work in quarantine was calculated as the sum of maximum



Table 1
Operational steps in the early return-to-work program

Employee Health nurse initiates an order for the program in the electronic health
record.

Employee Health sends daily list of employees with an order for the program to the
Mailing Group.

Mailing Group prints a label with pertinent employee information and sends a
package that contains a self-collection specimen kit.12,13 A video on proper col-
lection of the nasal swab was provided to the employee, and Employee Health
teammembers were available for assistance as needed.

Employee performs self-collection day 5-7 and drops off specimen in a drop box at
a predetermined convenient location among 24 sites.

Specimen retrieved from drop box, transported to select regional laboratory hubs
that had available capacity to complete SARS-CoV-2 NAAT.

Employee Health nurse calls employee with test results. HCP who tested negative
and remained asymptomatic through day 7 were eligible to RTW on day 8 after
exposure.
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days in quarantine (10 days) subtracted by actual days in quarantine
(minimum = 7 days, maximum=10 days per person).

RESULTS

Participants

Presented in Figure 2, between January 4 and June 25, 2021, 492
HCP were screened eligible, of whom 108 (22%) were not enrolled
(declined, n = 9; did not submit required specimen, n = 99) and 384
(78%) were enrolled and completed follow-up. Among the 384 HCP
successfully enrolled and studied through completion, 51 (13.3%)
developed symptoms prior to RTW and 333 (86.7%) remained asymp-
tomatic through day 7 from exposure.

Primary outcome

During the 6-month project period, among the 333 HCP who
remained asymptomatic, there were 323 (97%) HCP eligible for
Fig 2. CONSOR
early RTW (remained asymptomatic and negative SARS-CoV-2
NAAT). Mean days in quarantine prior to early RTW eligibility
was 8.16 (standard deviation [SD] 2.40). The median for day of
early RTW was 8 (range 6-9, IQR 8-8). Additionally, there were 8
(2.4%) who remained asymptomatic and tested positive, and 2
(0.6%) asymptomatic with test results pending at the end of the
10-day quarantine period (final disposition = 2 negative). Impor-
tantly, these HCP were prevented from early RTW, thus poten-
tially avoiding further transmission events (repeat SARS-CoV-2
NAAT was not performed).

Of the 51 HCP who developed symptoms during the 10-day quar-
antine period following SARS-CoV-2 exposure, there were 19 (37.3%)
who tested negative, 27 (52.9%) tested positive, and 5 (9.8%) with test
results pending at the end of the 10-day quarantine period (final dis-
position = 4 negative, 1 test was cancelled). The median for day of
symptom onset during quarantine was 4 (range 0-9, IQR 3-5). There
were 38 (74.5%) HCP who developed symptoms prior to testing for
SARS-CoV-2 and 3 (5.9%) developed symptoms with date of onset
unknown.

Notably, there were 10 (19.6%) HCP who developed symptoms
after testing for SARS-CoV-2 and necessitate further examination
as potential program failures. Of these, 7 (70%) HCP collected
their specimens outside of the directed day 5-7 window with 6
(60%) tested negative days 2-4 and developed symptoms days 2-
4, and 1 (10%) tested positive on day 9 and developed symptoms
on day 9. The remaining 3 (30%) HCP collected their specimen
within the directed day 5-7 window with 1 (10%) tested negative
on day 6 and developed symptoms on day 7, and 2 (20%) tested
positive on day 6 and developed symptoms on day 6. Mean days
between asymptomatic negative test and symptom onset was
0.33 (SD 0.57) and between asymptomatic positive test and
symptom onset was 0. All asymptomatic HCP in the program who
later became symptomatic or tested positive were successfully
prevented from early RTW and therefore potentially avoided risk
of infection transmission (repeat SARS-CoV-2 NAAT was not per-
formed).
T diagram.
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Secondary outcome

As reported earlier, there were 323 (97%) asymptomatic HCP who
met eligibility criteria (SARS-CoV-2 NAAT negative and remained
asymptomatic through 7 days) to RTW early. The mean number of
days saved from missed work in quarantine consequential to early
RTW was 1.84 (SD 0.52). The potential total number of days saved
was 594.32. However, of the 323 HCP who were eligible to RTW early,
297 (92%) did RTW earlier than day 11 postexposure. The 26 (8%) eli-
gible HCP who did not RTW early was due to logistical delays in pro-
viding test results on or after day 10 of higher-risk exposure. Thus,
over the initial 6-month period of the program, actual days saved
from missed work secondary to the early RTW program was 546.48.
Potential downstream benefits from the program may include
reduced burden on the workforce and prevented infections, which
are difficult to estimate.

DISCUSSION

In this quality improvement project characterizing the impact of a
7-day early RTW program for HCP who remain asymptomatic and
have a negative selfcollected SARS-CoV-2 NAAT during day 5-7, we
found that 97% of those who remained asymptomatic had a negative
test result, and among these 92% successfully RTW 1.84 days early
and over a 6-month period a total of 546 days were safely recovered.
None of the 384 HCP in this program were symptomatic after return-
ing to work. These data support the approach that HCP can safely
RTW earlier than the conservative recommended quarantine periods
of 10-14 days.

The COVID-19 pandemic will likely persist for years, and the
Omicron variant has shown that emerging variants may lead to
high community prevalence. Therefore, health care capacity
strategies to mitigate staffing shortages will remain vital. The
10-day quarantine guideline was established to be conservative
with respect to transmission of SARS-CoV-2 to persons known
to have been exposed to the virus.1 Such efficiencies in staffing
and early RTW among HCP are especially needed during waves
of COVID-19 cases when the strain is enormous on the work-
force and health care systems at large. We were able to flex the
7-day quarantine period in the program back to a 10-day quar-
antine period when staffing constraints eased and resume the 7-
day early RTW program when the pandemic surged again. As a
learning health system, we used these findings to inform new
methods for Employee Health specimen collection, including a
program for symptomatic self-testing with results typically
available within one day. Adaptability is critical in pandemic
response, as is real-time evaluation of interventions like the
early RTW program. Outcomes from this program were
reviewed no less than weekly to ensure a safe work environ-
ment for HCP and safe patient care.

One of the challenges the SARS-CoV-2 virus presents is a typically
short (3-5 days) but potentially long (up to 14 days) incubation
period, and the potential of transmissibility in a pre-symptomatic
period.14 Thus, the present intervention was implemented to pre-
sumably identify a shorter quarantine period that would not result in
any increased incidence of COVID-19, while at the same time, allow
HCP to safely RTW earlier than day 11 from date of exposure. This
real-world program is needed to identify potential success and failure
of asymptomatic screening strategies and to enable real-time optimi-
zation of workforce capacity during the COVID-19 pandemic.

A limiting factor in the success of the program relates to employ-
ees’ ability to participate and laboratory resources to accommodate
the program. Although the rate of program declination was low (9/
492, 2%), 20% (99/492) could not provide a specimen in a timely fash-
ion, for a variety of reasons including illness and transportation. This
prompted our organization to develop a process following this proj-
ect for specimen self-collection and drop-off at several dozen loca-
tions to reduce barriers to testing. The clinical laboratory performed
sample stability studies (accounting for room temperature of col-
lected specimen, collection media, courier time) to ensure a reliably
recovery rate (data not shown), which may not be feasible for all
organizations.

Several design elements of this quality improvement intervention
result in limitations in the analysis or interpretation of the findings.
We did not repeat asymptomatic testing at day 14, so we may have
missed asymptomatic acquisition after returning to work. We did not
routinely perform asymptomatic screening for HCP in acute care
facilities and did not perform baseline asymptomatic screening at the
time of exposure, so we cannot exclude the possibility that some
SARS-CoV-2 NAAT positive results were unrelated to the exposure
(eg, asymptomatic or subclinical recent infection within the last 90
days). The exact natures of the exposures were not quantified, but
the conversion rate has been consistent throughout the pandemic
(unvaccinated HCP subsequently became symptomatic and tested
positive for SARS-CoV-2 in 6.0% of all higher-risk exposures during
this project period, and 3.4% of higher-risk exposures in the approxi-
mate 2.5 month period preceding this [data not shown]). We did not
present subsequent transmission data, but we do extensive contact
tracing throughout the pandemic and to the best of our knowledge,
there were no secondary transmission events from these HCP after
they were identified as exposed. As vaccinated HCP were not
included in this analysis, the findings may not be generalizable to
institutions requiring quarantine of vaccinated HCP.

CONCLUSION

There is a clear and measurable impact to invest in a comprehen-
sive, clinical approach for COVID-19 workplace safety. To optimize
employee health, patient safety, and health care capacity, extraordi-
nary efforts are needed to address contingency and crisis planning to
mitigate staffing shortages before the next wave of COVID-19 cases.
Implementing an HCP early RTW program is one strategy to increase
staffing availability and therefore reduce burden of staffing shortages
on the health care workforce, while maintaining a low risk of SARS-
CoV-2 transmission.

SUPPLEMENTARY MATERIALS

Supplementary material associated with this article can be found
in the online version at https://doi.org/10.1016/j.ajic.2022.01.027.
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