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A high percentage of healthcare workers (HCWs) who had met 
the Centers for Disease Control and Prevention criteria for 
returning to work 5 days after symptom onset remained 
positive for their return-to-work COVID-19 antigen test, 
suggesting continued infectiousness. Boosted HCWs were more 
likely to be antigen positive on their return-to-work test 
compared to unvaccinated HCWs, which merits further research.
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The Centers for Disease Control and Prevention’s (CDC) guid
ance for work restriction and the duration of isolation for 
healthcare workers (HCWs) after a coronavirus disease 2019 
(COVID-19) infection has evolved throughout the pandemic 
[1]. Currently, the CDC outlines a continuum of options 
from conventional to contingency to crisis strategies for quali
fying healthcare workers [1, 2]. This guidance aims to minimize 
HCW staffing shortages while mitigating the risk of severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
transmission in the healthcare setting. Under the contingency 
standards, HCWs with COVID-19 may return to work 
(RTW) after 5 days with or without a negative test with a 
face mask in both patient care and nonpatient care areas [1].

Multiple studies report a high rate of antigen positivity on day 
5 after symptom onset [3, 4]. There is now accruing evidence 
suggesting a strong correlation between a positive COVID-19 

antigen test and positive viral cultures or infectivity [5–7]. The 
implications of these findings merit continued research on the 
duration of isolation for HCWs and the population at large.

Our study describes the factors associated with a positive 
RTW antigen test after an initial positive SARS-CoV-2 poly
merase chain reaction (PCR) test in symptomatic HCWs dur
ing the omicron variant and subvariant surges in southwest 
Virginia.

METHODS

We conducted a retrospective, cross-sectional study of employ
ees of a healthcare system in southwest Virginia who tested 
positive for COVID-19 and completed RTW antigen testing 
between January 6, 2022 and July 6, 2022. Symptomatic em
ployees who tested positive with a COVID-19 PCR test were in
structed to isolate and follow an HCW RTW process outlined 
in Supplementary Appendix A. Upon meeting the criteria on 
day 5 or later, a single RTW COVID-19 antigen test (Quidel 
Sofia SARS Antigen FIA) was collected by trained personnel. 
Persons who were immunocompromised or had severe and/ 
or critical COVID-19 were not eligible to utilize this protocol.

Demographics, COVID-19 vaccination history, COVID-19 
PCR, and RTW antigen test data were obtained from adminis
trative records. Supplementary Appendix B describes how we 
categorized the vaccination status of the HCWs.

Records where the completion of RTW antigen testing was 
performed between day 5 and day 11 after the initial positive 
PCR test (day 0) were included in the analysis. Categorical 
data were described as frequencies and percentages and com
pared by χ2 tests. A logistic regression model was examined 
to identify characteristics independently associated with a pos
itive RTW antigen test. Analyses were completed using SAS 
version 9.4 (SAS Institute, Cary, NC).

Patient Consent Statement

This study was deemed exempt by our Institutional Review 
Board.

RESULTS

A total of 1704 HCWs completed RTW antigen testing after a 
positive SARS-CoV-2 reverse-transcription-PCR test within 
this timeframe. Table 1 outlines the descriptive characteristics 
of the HCWs. Eighty-nine percent of the healthcare workers 
were either fully vaccinated or boosted at the time of their ini
tial PCR test. Approximately two thirds (67.6%) of eligible 
HCWs completed RTW testing on day 5 or 6 after their initial 
positive PCR test. Of those, 53% were antigen positive. The 
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antigen positivity rate for HCWs testing on day 7 or later was 
29.5%. (Supplementary Appendix C). Overall, almost half 
(48%) of the HCWs had a positive result on their RTW antigen 
test obtained between days 5 and 11 after the initial PCR test. In 
pairwise comparisons, gender, age, vaccination status, and days 
since initial positive PCR were all significantly associated with 
the RTW antigen test result (Table 1).

In the multivariate model, a positive RTW antigen result was 
more likely in HCWs boosted more than 90 days before infection 
(odds ratio [OR], 2.21; 95% confidence interval [CI], 1.56–3.12; 
P < .0001) and those boosted within 90 days of infection (OR, 
2.08; 95% CI, 1.34–3.24; P < .01) compared to HCW who had 
not been vaccinated. A positive RTW antigen result was less like
ly on day 7 and later (OR, 0.39; 95% CI, .29–.51; P < .0001) com
pared to day 5 (Table 2). Neither gender nor age was predictive 
of a positive RTW antigen result in the multivariable model.

DISCUSSION

Our findings highlight that a majority of HCWs undergoing the 
RTW process had their test done by day 6 from the initial pos
itive PCR test. Of those, more than half (53%) had a positive 
RTW antigen result. The high rate of positive RTW antigen 

result during this time frame is consistent with findings by oth
er groups [3, 4, 8]. Current literature demonstrates that a neg
ative antigen test obtained during this time frame is highly 
correlated with a negative viral culture and noninfectiousness 
[6]. In a newer but small study [9] of fully vaccinated or boosted 
young college students during the era of delta and omicron var
iants, the negative predictive value of the self-performed 
Abbott BinaxNOW rapid antigen test compared with culture 
growth at days 4 through 6 from initial diagnosis was 100%, 
making a negative rapid antigen test a reliable tool for deter
mining when it is safe to return to normal activities after 
COVID-19.

There is an evolving understanding of what a positive RTW 
antigen test obtained after day 5 from an initial positive diag
nostic PCR or symptom onset may mean. Lopera et al [7] dem
onstrated that a positive antigen test during the first 5 days after 
symptom onset was highly predictive of infectiousness and be
tween 6 to 11 days moderately predictive of infectiousness, dur
ing the prevaccine, pre-omicron era. Bouton et al [9] noted a 
50% positive predictive value when the antigen test was com
pared with culture growth at days 4 through 6 from initial di
agnosis. In that study, 84% of participants had achieved 
culture conversion (no growth) by day 6 from initial diagnosis 
with 11% still positive beyond day 5. Boucau et al [10] noted a 
median time of 6 to 8 days from index PCR or symptom onset 
to culture conversion. Thus, a positive RTW antigen test after 
day 5 may or may not rule out infectiousness. Our study iden
tifies a significant drop-off for RTW antigen positivity at day 7 
and later among a large cohort of HCWs, offering a time point 

Table 2. Multivariable Logistic Regression of Factors Associated With a 
Positive RTW Antigen Test

Characteristics Odds Ratio (95% CI) P Value
Standard 

Error

Gender (ref = male)

Female 0.84 (0.66–1.06) .15 0.12

Age Group, Years  
(ref = 18–29)

30–39 0.92 (.70–1.21) .54 0.14

40–49 1.21 (.90–1.65) .21 0.16

50+ 1.31 (.99–1.74) .06 0.14

Vaccination Status  
(ref = not vaccinated)

Vaccinateda 1.41 (1.00–1.98) <.05a 0.17

Boosted 90+ Days 2.21 (1.56–3.12) <.0001 0.18

Boosted <90 Days 2.08 (1.34–3.24) <.01 0.23

Days From Initial PCR Test 
(ref = Day 5)

Day 6 0.85 (.68–1.07) .16 0.12

Day 7 0.39 (.29–.51) <.0001 0.14

Days 8+ 0.16 (.08–.35) <.0001 0.40

Abbreviations: CI, confidence interval; HCW, healthcare worker; PCR, polymerase chain 
reaction; ref, reference; RTW, return-to-work.  
aCompletion of primary series.

Table 1. Descriptive Characteristics of Symptomatic HCWs Completing 
RTW Antigen Testing After a Positive SARS-CoV-2 RT-PCR Result

Characteristics

Positive 
Antigen Result 

[n = 816]

Negative 
Antigen Result 

[n = 888]
Total  

[n = 1704]
P 

Value

Gender <.05

Male 200 (52.91%) 178 (47.09%) 378 (22.2%)

Female 616 (46.46%) 710 (53.54%) 1326 (77.8%)

Age Group, 
Years

<.01

18–29 184 (43.71%) 237 (56.29%) 421 (24.7%)

30–39 232 (44.44%) 290 (55.56%) 522 (30.6%)

40–49 164 (50.93%) 158 (49.07%) 322 (18.9%)

50+ 236 (53.76%) 203 (46.24%) 439 (25.8%)

Vaccination 
Status

<.0001

Not 
vaccinated

67 (34.54%) 127 (65.46%) 194 (11.4%)

Vaccinateda 313 (43.11%) 413 (56.89%) 726 (42.6%)

Boosted 90+ 
Days

350 (55.91%) 276 (44.09%) 626 (36.7%)

Boosted <90 
Days

86 (54.43%) 72 (45.57%) 158 (9.3%)

Days Since 
PCR Test

<.0001

05 464 (54.85%) 382 (45.15%) 846 (49.6%)

06 239 (50.21%) 237 (49.79%) 476 (28.0%)

07 105 (31.72%) 226 (68.28%) 331 (19.4%)

08+ 8 (15.69%) 43 (84.31%) 51 (3.0%)

Abbreviations: HCW, healthcare worker; RT-PCR, reverse-transcription polymerase chain 
reaction; RTW, return-to-work; SARS-CoV-2, severe acute respiratory syndrome 
coronavirus 2.  
aCompletion of primary series.
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where self-isolation could be discontinued. We anticipate that 
with the upcoming expiration of the COVID-19 public health 
emergency [11], there may be less access to RTW antigen test
ing due to cost. Thus, self-isolation through day 6 with contin
ued masking until day 10 may be a strategy to limit 
transmission in both the healthcare and community setting.

In our study, HCWs who had received a booster vaccine were 
independently more likely to test positive on their RTW antigen 
test compared to their unvaccinated colleagues. In a smaller study, 
Landon et al [3] noted a similar finding of boosted HCWs more 
likely to have a positive RTW antigen test compared to their non
boosted peers. Both studies stand in contrast to one from the com
munity, where unvaccinated individuals without prior infection 
were more likely to have a positive follow-up COVID-19 antigen 
test when compared to vaccinated or previously infected individ
uals [4]. The reasons for our finding of a higher proportion of pos
itive RTW antigen in our boosted HCWs are unclear and may 
reflect a yet unaccounted-for performance characteristic of the 
lateral-flow antigen test or an unmeasured variable(s) of that pop
ulation including possible differences in prior infection between 
the groups. Further probing of this finding is warranted given 
the recent signal seen in the Bouton [9] study where participants 
who had received a COVID-19 booster vaccination had a trend 
(albeit not significant) towards slower within-host viral load decay. 
The study by Boucau et al [10] looked at viral kinetics in the om
icron era, but they did not find significant differences in the me
dian duration of viral shedding among the 66 participants based 
on vaccine status. Both studies [9, 10] are limited by their small 
sample sizes, suggesting that they may not be adequately powered 
to identify this finding. There are ample data demonstrating that 
being up to date on COVID-19 vaccination is protective against 
severe disease and death from COVID-19 [12, 13]. Thus, this un
expected finding needs to be investigated further with prospective 
studies or by leveraging even larger data sets where viral cultures 
are performed.

This study was retrospective and in a single health system in 
southwest Virginia and may not be generalizable to other popu
lations. There could be confounders that we did not account for 
given the retrospective nature of our study such as the history of 
prior infections. However, our control for many of the potential 
confounders and our large sample size for a HCW RTW antigen 
study are strengths of this study and improves on the available 
data to date. We did not conduct any viral cultures to determine 
virus viability in HCWs with a positive antigen test, and thus we 
cannot draw definite conclusions about their infectiousness.

CONCLUSIONS

A high proportion of HCWs have a positive RTW antigen for at 
least 6 days after their initial positive COVID-19 PCR test and 

are possibly contagious, even when symptoms are improving. 
Guidance during staffing shortages should evolve to reflect 
this growing body of evidence. Future studies should aim to un
derstand the implications of vaccination status and RTW anti
gen results.

Supplementary Data
Supplementary materials are available at Open Forum 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 correspond
ing author.
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