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ABSTRACT

Rapid antigen testing continues to be broadly recommended across the world for the prevention of transmission of SARS-CoV-2. We explore existing recommen-
dations in the United States, evidence of decreasing diagnostic reliability of individual tests and potential benefits and harms of non-targeted testing. Recent research
has found multiple commonly-used rapid antigen tests to now have diagnostic sensitivities below 30%, with sensitivities at or near 0% the first 48 hours of infection,
using polymerase chain reaction (PCR) test positivity as the gold standard. Reliance on tests with low sensitivity could paradoxically increase transmission risk
through false assurance. Furthermore, widespread testing has substantial direct and indirect costs, while its effectiveness for diminishing COVID-19 disease burden or
improving overall community health is unclear. Because benefit has not been demonstrated with high-quality evidence, we argue against 1. The continued rec-

ommendations for and 2. Public funding of widespread community-based rapid antigen testing.

1. Introduction

Rapid antigen testing for COVID-19 continues to be broadly recom-
mended by the Centers for Disease Control and Prevention (CDC) in
United States for anyone with COVID-19 symptoms, recent exposure [1],
those visiting high-risk individuals or those recently in crowded spaces
while traveling without wearing a mask [2]. In September of 2023, the
Biden administration dedicated an additional $600 million to provide
four rapid antigen tests free of charge to all US households [3]. The
National Institutes of Health (NIH)’s current information [4] on
COVID-19 testing notes, “testing is critical to controlling the spread of
SARS-CoV-2” and is “the only way to be sure you are not passing the
virus on to others.” The NIH has provided specific grant money [4] to
increase access to rapid antigen testing in underserved communities and
states “frequent testing may help end the pandemic.” Also in 2023, the
Infectious Disease Society of America (IDSA) recommended [5]
“broader testing strategies” to the Biden administration. Meanwhile,
already in early 2022, Scandinavian countries abandoned recommend-
ing population-based testing except in situations where a positive result
can change medical management [5,6]. In this review, we critically
appraise the current utility of community-based rapid antigen testing for
COVID-19.

2. COVID-19 testing: A history of costs, benefits and unintended
consequences

Just one rapid antigen testing company, Abbott, was estimated to
have made over $15 billion in the US in 2021 and 2022 combined [7]. As
of January 2022, the US government had committed over $4 billion for
the development and production of rapid antigen testing [8]. In 2022,
the US goverment spent an additional $2 billion on free rapid antigen
tests for all households in the US [20] and then dedicated another $600
million to the same in 2023[3]. By the start of 2023, Medicare had spent
over $5.5 billion to cover rapid antigen testing. [21]As of November
2023, over-the-counter rapid tests continue to be covered by Medicaid
and may still be covered by Medicare Advantage. [22] Private insurance
companies are also still required to reimburse up to $12 for each rapid
antigen test, [23] which may result in increased insurance premiums
and/or increasing co-pays.

With the emergence of the omicron variant and increasing popula-
tion immunity, the infection hospitalization and infection fatality rate of
COVID-19 have diminished substantially [9]. Along with this, the
theoretical benefit of any population-based testing program has also
diminished. Determining the cost-benefit ratio of such a program is also
incredibly complex [10] and real-life analyses demonstrate the impor-
tance of considering unintended consequences, such as increased school

** Corresponding author. Department of Epidemiology and Biostatistics, University of California, San Francisco. 550 16th Street. San Francisco, CA, 94158, USA.
E-mail addresses: thoeg@health.sdu.dk (T.B. Hgeg), vinayak.prasad@ucsf.edu (V. Prasad).

https://doi.org/10.1016/j.puhip.2023.100451

Received 7 September 2023; Received in revised form 13 November 2023; Accepted 17 November 2023

Available online 23 November 2023

2666-5352/© 2023 The Authors. Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).


mailto:thoeg@health.sdu.dk
mailto:vinayak.prasad@ucsf.edu
www.sciencedirect.com/science/journal/26665352
https://www.sciencedirect.com/journal/public-health-in-practice
https://doi.org/10.1016/j.puhip.2023.100451
https://doi.org/10.1016/j.puhip.2023.100451
https://doi.org/10.1016/j.puhip.2023.100451
http://crossmark.crossref.org/dialog/?doi=10.1016/j.puhip.2023.100451&domain=pdf
http://creativecommons.org/licenses/by/4.0/

T.B. Hpeg and V. Prasad

and work absences, unnecessary medicalization and inaccurate test re-
sults [11]. The potential benefits of population-based testing programs
will also depend on the likelihood a person will quarantine if the test is
positive and how many deaths, hospitalizations and lost work days due
to COVID-19 will be prevented or delayed (and for how long). An in-
dividual with a positive test result may not be able to quarantine or only
partially quarantine. Some quarantines may not prevent any trans-
mission but come with a loss of productivity and absences from
important events. A false negative result may cause a person to expose
more individuals to SARS-CoV-2 while a true negative result may lead
individuals symptomatic with a different disease to be falsely assured
and expose more individuals to a non-COVID illnesses, which could be
more severe.

In 2020, testing played an important role in establishing accurate
infection fatality rates and provided insight about the transmission of
this novel disease. Testing has also been used to. provide individuals
information about their own immunity and for alerting high-risk pop-
ulations about periods of increased community transmission. One
modelling study from Italy in 2020 found a population-based rapid
testing program may have been cost-effective through slowing trans-
mission rates [12], however this was based on observational data where
causality between the testing and decreased disease spread, hospitali-
zations and deaths could not with certainty be attributed to the testing
program as many variables were changing simultaneously. It was also
not clear to what extent COVID-19 hospitalizations and deaths, if truly
diminished due to testing, may have been entirely prevented and not just
delayed.

Particularly now that COVID-19 has become endemic, it is important
to consider the limitations and unintended consequences of ongoing
testing, especially on non-high-risk groups.

3. Diagnostic accuracy of SARS-CoV-2 antigen tests

Rapid antigen tests have had decreasing accuracy in the setting of the
omicron variants. There are several factors which influence the diag-
nostic accuracy of the SARS-CoV-2 rapid antigen tests. These include the
sensitivity and specificity of the individual tests, the pretest probability a
person is infected with SARS-CoV-2, the circulating variant, the in-
dividual’s immunity status and the stage of infection.

A Cochrane review [13] of rapid antigen tests published in 2022,
based on the pre-omicron era, found an average sensitivity of 54.7 % for
people testing without symptoms, 49.6 % for people who are not known
contacts. The specificity was on average 99.5 % for all rapid tests.
Specifically, Abbot BinaxNOW, the only rapid antigen test in this study
currently authorised for use in the US, had a slightly higher sensitivity at
58.7 % and specificity of 99.8 % for asymptomatic participants and 80.9
% sensitivity and 99.9 % specificity for symptomatic patients. Those
without symptoms using Abbot BinaxNOW, at a disease prevalence of
0.5 %, had a positive predictive value of only 59.6 % if they had no
known contacts. In this situation, over 40 % of the time a positive rapid
test will not be truly positive. If an individual was symptomatic and had
a 50 % pretest probability, over 16 % of the time a person had a negative
result, they would actually be infected.

Studies following the emergence of the omicron variant have found
even lower sensitivities of rapid tests, especially early in the infection.
One study [14] performed during omicron outbreaks in New York City,
Los Angeles and San Francisco using two popular rapid antigen tests
(Abbott BinaxNOW and Quidel QuickVue) found 0 % sensitivity within
the first 48 h a person is PCR positive. Importantly, this study exclusively
considered cases that were believed to be infectious based on a cycle
threshold (Ct) of <29. Between 48 and 72 hour post PCR positivity, the
sensitivity improved to only 29 %, again using the same Ct cutoff.
Specificity could not be calculated as only PCR positive cases were
included. Importantly, 14 % of cases with infectious viral load (Ct < 29)
were thought to have been linked to onward transmission, all of which
occurred before the rapid antigen test turned positive [personal
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communication of lead author Blythe Adamson with TBH]. This study
suggests sensitivity may be lowest, and approaching 0 % with a false
negative rate of nearly 100 % during an outbreak and at the early stages
of infection, including periods when at least some people are already
infectious

A second omicron-specific study [15] examined the BinaxNOW
among Stanford University athletes and found an overall sensitivity of
only 39.2 % among those who were asymptomatic and 77.8 % among
those with symptoms. The specificity was overall high at 99.8 %. For
those without symptoms at a disease prevalence of 0.5 %, positive
predictive value would be only 49.6 %. However, in a case where a
person is symptomatic and there is a pretest probability of 50 %, or very
high, about 18 % of the time a person gets a negative result, it will be a
false negative. This study did not specifically look at false negative rate
over time nor did they explore onward transmission. They did report
wide Ct ranges in symptomatic false negatives between 10 and 45,
indicating many of these false negatives may have indeed been
infectious.

Another study [16] from the Netherlands found an even lower
sensitivity of 27.5 % among asymptomatic individuals using the Flow-
flex rapid antigen test by Acon Laboratories. The sensitivities of multiple
test brands were found to be consistently lower among
previously-infected individuals. This may explain some of the
decreasing sensitivity of rapid antigen testing we are seeing over time.
Notably, overall sensitivity increased to 48.3 % when a viral load cutoff
was used, above which at least 95 % had a positive viral culture.

A final, more recent study of ten commonly-used rapid antigen tests
in the setting the BA.4 and BA.5 omicron subvariants [17] reported even
lower sensitivities. Among individuals where symptom status was un-
known, using intermediate Ct values of 25-30, sensitivites dropped to
0-26 %. This included tests that had previously had sensitivies nearing
90 % prior to the emergence of the omicron variant.

4. Weighing current potential benefits and harms

Individuals who are temporarily immune-compromised will likely
benefit during a specified period of time from avoiding exposure to
SARS-CoV-2. However, screening of contacts with rapid tests may be
misleading, particularly early in the infection. With sensitivities
currently under 30% in the setting of the omicron subvariants, and as
low as 0% during the initial days of infection, the use of rapid antigen
tests is likely to provide a false sense of security for events including
high-risk individuals. Symptomatic individuals who test negative may
also expose high-risk individuals to non-COVID-19 illness at higher
rates. Taking on riskier behavior due to an increased sense of security is
referred to as the Peltzman effect or, more simply, risk compensation.

Testing of high-risk individuals can help provide appropriate,
disease-specific treatment. Testing of non-high-risk individuals that will
not alter treatment could theoretically result in behavior changes, which
decrease community transmission rates. However, this has yet to be
demonstrated with high-quality data that allow for causal inference. In
fact, one retrospective observational study [18] found moderate
COVID-19 screening testing rates among college students were associ-
ated with the highest student case rates. Though this study was obser-
vational in nature, it serves as a reminder that public health programs
that have theoretical benefits may not be effective in real life. It also
points to the need for higher quality data to justify the recommendation
for and use of public funds for community-based non-targeted testing.

Notably, no amount of testing has thus far succeeded in preventing
spread of variants globally. Schools or campuses with higher COVID-19
testing rates have not been found to have lower case or hospitalization
rates either for COVID-19 or overall. The benefit of delaying infection
for a matter of months is also unclear. Behaviour changes related to
repeat quarantines may also increase the risks of other health problems.
The costs of testing, missed work and school days for quarantines and
the emotional toll of missing major life events, particularly for
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asymptomatic positive test results, should all be considered in any risk-
benefit analysis. Finally, in terms of community health, money spent on
testing of low risk individuals may be better used for a more compre-
hensive sick leave program.

5. A current lack of evidence of net benefit

Ultimately, determining whether encouraging rapid testing can
improve overall community health will require either randomized trials
or high-quality observational data which permit causal inference.
Communities or counties could be randomized to instructions to test
before gatherings and/or free tests. The primary outcome could be
SARS-CoV-2 transmission in those areas at 15 or 30 days later or longer-
term COVID-19 and all-cause hospitalization rates comparing commu-
nities that had and hadn’t received tests. Importantly, testing is only
useful in so far as its results can leverage behavioral changes that
improve outcomes [19]. Based on the aforementioned considerations, a
rigorous study may reveal no or even increased risk of transmission or
all-cause hospitalization after implementing or recommending a rapid
testing program.

6. Conclusion

Especially in light of the current data demonstrating decreasing ac-
curacy of rapid antigen testing coupled with decreasing COVID-19 dis-
ease severity, we argue better evidence of benefit should be required
before the continued broad recommendation and expenditure of public
funds on community-based rapid testing. While it is likely that the SARS-
CoV-2 rapid antigen tests still maintain some utility in high-risk situa-
tions, widespread use of these tests comes with large costs, high rates of
false negatives and a documented inability to stop the global spread of
new variants. Indiscriminate testing may even paradoxically increase
the chance of disease and divert resources from other uses that can have
a greater positive impact on community health.
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