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Abstract:
Rapid antigen tests detect proteins at the surface of virus particles, identifying the disease
during its infectious phase. In contrast, PCR tests detect viral genomes: they can thus
diagnose COVID-19 before the infectious phase but also react to remnants of the virus
genome, even weeks after live virus ceases to be detectable in the respiratory tract.
Furthermore, the logistics for administering the tests are different. In this article, we discuss
the relative advantages of the different testing procedures and summarise evidence that
shows that using antigen tests 2-3 times per week could become a powerful tool to suppress
the COVID-19 pandemic. We also discuss the results of recent large-scale rapid antigen
testing in Austrian schools.
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Rapid SARS-CoV-2 antigen tests are now widely available and have been provided free of
charge for home-testing in Austria since March 1, 2021. We focus specifically on their
comparison to PCR tests, which are the gold standard for diagnosing COVID-19. Frequent
testing can improve pandemic control by lowering the transmission rate and the effective
reproduction number. This potential can only be fully realized if these tests are used
effectively and if the public fully understands both their capabilities and their limitations. A
particularly important factor is that even when used in a supervised manner, rapid antigen
tests are less sensitive than PCR tests. The results and discussion presented below focus
on the base SARS-CoV-2 strain, dominant in 2020. The main points are applicable to new
variants as well, though some of their parameters differ. For example, preliminary evidence
suggests that for the faster spreading variants Alpha (B.1.1.7) [1] and Delta (B.1.617.2), the
infectious phase may be slightly longer, the viral load higher [2,3], and the pre-infectious
window shorter [4]. Vaccinations, on the other hand, reduce the viral load in the realized
infections [5–7].

In general, a virus can be detected by looking for its genetic material (DNA or RNA) or by
detecting viral antigens which are present at the surface of the virus. As opposed to antibody
tests, which detect antibodies from previous infection, antigen tests are used to detect
people who are currently infected – and infectious. A few dozen to a hundred virus particles
are sufficient for a rapid antigen test to detect SARS-CoV-2 [8]. Antigen tests are now readily
available to the public and can provide results within 15 minutes. Therefore, they are a
useful tool for rapidly identifying and isolating positive, infectious cases in order to reduce
further transmissions. In contrast, a PCR test can detect the virus at even lower
concentrations, as the PCR cycler multiplies the viral genetic material, but the execution of a
PCR test, from sample collection to delivery of the results, is time consuming. The resulting
delay in obtaining the result of a PCR-test may enable further transmissions.

Figure 1. Despite having lower diagnostic sensitivity, rapid antigen tests identify the vast
majority of infectious cases. Frequent testing is essential to identify these cases early and to
efficiently limit the spread of the virus in the population. Figure, first published in [9], is
modified from [10] with permission; viral load is shown on a logarithmic scale.

Within the first two to three days after infection with SARS-CoV-2, neither PCR nor rapid
antigen tests can detect the virus (Figure 1), as its concentration is too low [11].  During the
subsequent steep rise in virus concentration, a PCR test detects infection a little earlier than
a rapid antigen test [12]. This period, however, is short, lasting around a day or even less
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[13]. It is primarily within this 24-hour period that PCR tests provide additional benefit
compared to antigen tests for the purpose of reducing further transmissions. While detecting
infections early is key, the benefit of a PCR-test to detect cases at a lower viral load (earlier
in the infection) is negated by the significantly longer turnaround time of the PCR-test result.
In specialized settings such as hospitals, it is possible for an urgent PCR test to be returned
in a few hours, but in general practice, it takes about a day or even longer.

As the viral load increases and the person becomes infectious, the rapid antigen test will
start detecting the virus. This “infectious period” is shown in orange in Figure 1 and usually
lasts 5 to 8 days. Typically, SARS-CoV-2 concentration in the upper respiratory tract peaks
within a week after infection [14,15], which is when the vast majority of new infections occur
[16,17]. This short period of infectivity explains why a high frequency of testing is essential
for suppressing the spread of COVID-19: testing less frequently than once per week has little
effect on new infections as most cases will be detected too late. In the last phase of disease
progression (day 10 through 25), the load of live virus gradually diminishes and the
concentration of viral RNA declines. Without any live virus, a person is no longer infectious
and the antigen test will be negative. In contrast, PCR tests may produce  positive results
even when infectious particles are no longer present, because viral RNA remains in the
respiratory tract at detectable levels. This post-infectious phase is shown in purple in Figure
1; the duration of the post-infectious phase is longer among those with severe infections and
somewhat shorter among asymptomatic individuals [15,18,19].

The sensitivity of a test is defined as its ability to detect infection by a virus, and PCR
remains the gold standard for diagnosing a COVID-19 infection. Importantly, the infectious
phase (orange in Figure 1) is considerably shorter than the overall time during which a PCR
test can detect viral RNA in an infected person. To suppress an epidemic the ability to detect
and isolate an infectious person before they infect others is decisive: timing is paramount.
Identifying a case in the post-infectious phase is important for diagnosis, but not from a
public health perspective, i.e., for preventing secondary infections. This results in higher
diagnostic sensitivity for PCR tests but does not directly translate to improved pandemic
control: [13,20] demonstrate that the frequency of testing is more important than the modality
of testing. Smith et al. [20] indicate that antigen tests and PCR tests have similar power to
identify “individuals before or during the period when infectious virus was detectable in nasal
samples“ when the interval between tests is one day shorter for antigen tests than for PCR
tests (Fig 3B); there was also no significant difference between antigen and PCR tests
(nasal or saliva) when the same testing interval was used. In addition, they showed that
when testing at least every 3 days, both PCR tests (nasal and saliva) and rapid antigen tests
(Quidel SARS Sofia FIA) find over 98% of infected cases through the course of the infection.
While antigen tests are effective in detecting an active infection, nasal PCR tests perform
significantly better in the pre-infectious phase: the PCR test has a reported sensitivity of
70%, compared to 40% for an antigen test, to detect an infection within two days before virus
could be cultivated from a nasal swab [20].

It is therefore important to prioritize systems which allow for more frequent testing or testing
immediately before an event with high transmission risk. Larremore et al. [13] indicate that if
half of the population would self-test every 3 days with a rapid antigen test and (immediately)
isolate in the case of a positive result, we could achieve approximately a 40% reduction of
the effective reproduction number R. For example, an R of 1.3 could be reduced to 0.8, and
the epidemic would dissipate.
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Furthermore, it has been reported that over 80% of new infections are caused by fewer than
20% of cases [21–23]. Such so-called ‘superspreading’ is caused by ‘superspreaders’ who
have both a large number of contacts and often a higher viral load. These cases are more
easily identified using rapid antigen tests, and identifying them early would yield a large
reduction in further transmissions. As such, there is an additional benefit in testing people
with many contacts even more frequently.

The mode of sampling may impact the sensitivity of both PCR and rapid antigen tests, e.g.,
nasopharyngeal sample collection versus gurgle tests or anterior nasal swabs. Evidence
suggests that the effect of sampling on the detection of infectious individuals is minimal. A
German study found that out of 30 individuals with high viral loads (more than 10 million of
viral RNA per swab; C t < 25) all were correctly identified through rapid antigen tests with
professionally administered nasopharyngeal swab, and 29 were identified through rapid
antigen tests with self-performed anterior nasal swab [24]. The authors also concluded that
“supervised self-sampling from the anterior nose is a reliable alternative to professional
nasopharyngeal sampling using a WHO-listed SARS-CoV-2 [rapid antigen test]”.

In order to interpret the outcome of wide scale antigen testing, it is helpful to have a rough
estimate for how many positive cases one expects to find. We consider testing a randomly
selected person from the general population whose infection status is unknown but who is
currently not in quarantine, i.e., a person who does not suspect to be infected at the time of
testing. What is the approximate probability that their rapid antigen test will be positive?
Bearing in mind that we only aim to understand the order of magnitude of antigen-detectable
cases, multiple lines of reasoning suggest that it is very low. First, a detailed epidemiological
model fitted to Austrian data on February 15, 2021 estimates that 0.09% of the population is
infected but not in quarantine [25]. Second, a back-of-the-envelope calculation arrives at a
similar conclusion. Assume that there are around 1,500 new cases reported per day (as
observed for much of February in Austria) and that there is a case detection rate of 50%
[26]. In this scenario, 1,500 people become infectious every day and do not quarantine.
Assuming that they are infectious for a week (in line with Figure 1), this results in around
10,000 undetected infectious individuals in Austria – i.e., cases which can be detected via an
antigen test. Since the population of Austria is 8.9 million, the probability that a person in
Austria tests positive via an antigen test is therefore approximately 0.1% under the given
scenario. (Note that this calculation has been simplified by ignoring errors that are hard to
quantify and have countervailing effects. For example, many people will be infectious for
some days before they learn of their status, and others might never be detected but still
quarantine themselves because they are a close contact of somebody who has been
detected or because they have symptoms.)

Upon reopening schools in February 2021 after a prolonged lockdown, Austria started mass
rapid antigen testing of all school children twice a week. Tests were conducted every
Monday and Wednesday using the Lepu Medical antigen test, which uses an anterior nasal
swab. The first week of school antigen testing resulted in 198 positives among 470,000 tests
conducted in Vienna and Lower Austria (in the week February 8 to 12, 2021), yielding a
positivity rate of 0.04% [27]. Among these, more than 75% were subsequently confirmed
positive using a PCR-test (suggesting a rather high specificity of 99.99%). In weeks two
through six, the tests were conducted in all provinces, yielding weekly, Austria-wide positivity
rates of 0.04%, 0.065%, 0.09%, 0.08%, 0.08% and 0.08% [28–32]. Across all provinces, the
largest increase in positive tests between rounds – on average more than two-fold –
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occurred between the first and second round of testing (see Supplementary Table 1). This
may be due to increased quality of swab taking; an explanation also offered by Austria’s
Minister of Education Heinz Faßmann after the second week of testing. In addition, it is
possible that COVID-19 incidence is lower in pupils than in the general population, especially
right after a lockdown [33,34]. Furthermore, it is conceivable that school children stay
infectious – and hence antigen-test positive – for a shorter period of time than adults. This
would lower the estimate of the expected proportion of positive rapid antigen tests for this
group compared to the calculation given above.

The recent average constant trend among pupils contrasts with the general population,
where the effective reproduction number R (based on PCR-incidence) is approximately 1.1
[35]. Roughly, it seems to be possible to maintain around a 10% lower R in the tested cohort.
Rapid antigen tests serve both to detect infectious cases among teachers and pupils, and to
identify nascent clusters: in case of a suspected outbreak, a whole class is PCR-tested. This
leads to a very high detection rate for the tested cohort: in the time of intense testing in
schools (but limited testing at workplaces) 5-14 year olds became over-represented among
population-wide PCR-incidence. While self-administered antigen tests enable the prevention
of the majority of future infections [16], there is a small fraction of infectious adults which are
not detected using self-administered tests [8,24,36], and this may occur more often for
children. The ‘Gurgelstudie’ [gargling trial] in March 2021 indicated that the proportion of
potentially infectious samples missed by antigen tests may be somewhat higher in children
than in adults, although the small sample, coupled with 'relatively high' Cts does not allow for
a robust conclusion (5 out of 14 children with at least one PCR Ct < 30 were also detected by
the antigen test) [37]. While the current capacity of PCR testing and sampling-to-result delay
still limits the applicability of wide-spread PCR testing for controlling the pandemic, mixed
strategies would be feasible. Note that in the absence of efficient testing, school closures
have been ranked as a very effective measure in reducing spread of COVID-19 [38,39].

Michael Mina, a professor of epidemiology from Harvard School of Public Health, has been
advocating the use of rapid antigen tests as a public-health tool since summer 2020
[9,13,18,40]. A recent analysis from Germany [41] estimates that rapid antigen tests reduced
infections by approximately 40% between March and June 2021, despite being used by only
about 10% of the population. This is comparable to the reduction caused by seasonality. The
large effect is thought to come from the higher probability of taking an antigen test when
cases increase in the social vicinity. The immediate availability and convenience of the rapid
antigen tests means that one learns about an active infection promptly, which effectively
limits further spread.

While a recent antigen test (self-administered or not), is a good indicator of infectiousness
[24,36], it is inevitable that some people will swab incorrectly, leading to false negative
results. Even professionally administered antigen tests can miss cases with low viral loads
that are on the cusp of becoming infectious. As such, rapid antigen tests must not encourage
reckless behavior, but rather enable people to lower their risk of infecting others by testing at
least twice per week. Having longer gaps between tests decreases the potential benefit for
reducing transmissions [13]. In conclusion, testing frequently, even with self-administered
tests, can be a powerful tool to suppress the COVID-19 epidemic.

Although vaccination programs are progressing well, vaccine uptake varies greatly across
socio-economic groups and is lower in the younger population, especially 18-25 year olds
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[42–45]. Vaccination against COVID-19 is only slowly becoming approved and
recommended for children; in the fall, schools will reopen with pupils largely unvaccinated.
We expect that testing will stay exceptionally useful for many months to come: to increase
safety in schools and at public events, as well as to help to suppress local outbreaks.

Ethics approval:
Ethics committee approval was not required as no new data was collected for this study.

Acknowledgements:
Jitka Polechová has received funding from FWF Austrian Science Fund; project P32896-B.

References:

1. Davies NG, Abbott S, Barnard RC, Jarvis CI, Kucharski AJ, Munday JD, et al. Estimated
transmissibility and impact of SARS-CoV-2 lineage B.1.1.7 in England. Science [Internet].
American Association for the Advancement of Science; 2021 [cited 2021 Mar 4]; Available
from: https://science.sciencemag.org/content/early/2021/03/03/science.abg3055
2. Kissler S, Fauver JR, Mack C, Tai CG, Breban MI, Watkins AE, et al. Densely sampled
viral trajectories suggest longer duration of acute infection with B.1.1.7 variant relative to
non-B.1.1.7 SARS-CoV-2. 2021 [cited 2021 Mar 4]; Available from:
https://nrs.harvard.edu/URN-3:HUL.INSTREPOS:37366884
3. Kidd M, Richter A, Best A, Cumley N, Mirza J, Percival B, et al. S-variant SARS-CoV-2
lineage B1.1.7 is associated with significantly higher viral loads in samples tested by
ThermoFisher TaqPath RT-qPCR. J Infect Dis. 2021;jiab082.
4. Li B, Deng A, Li K, Hu Y, Li Z, Xiong Q, et al. Viral infection and transmission in a large,
well-traced outbreak caused by the SARS-CoV-2 Delta variant. medRxiv. Cold Spring Harbor
Laboratory Press; 2021;2021.07.07.21260122.
5. Shrotri M, Krutikov M, Palmer T, Giddings R, Azmi B, Subbarao S, et al. Vaccine
effectiveness of the first dose of ChAdOx1 nCoV-19 and BNT162b2 against SARS-CoV-2
infection in residents of Long-Term Care Facilities (VIVALDI study). medRxiv. Cold Spring
Harbor Laboratory Press; 2021;2021.03.26.21254391.
6. Levine-Tiefenbrun M, Yelin I, Katz R, Herzel E, Golan Z, Schreiber L, et al. Initial report of
decreased SARS-CoV-2 viral load after inoculation with the BNT162b2 vaccine. Nat Med.
2021;27:790–2.
7. Pritchard E, Matthews PC, Stoesser N, Eyre DW, Gethings O, Vihta K-D, et al. Impact of
vaccination on new SARS-CoV-2 infections in the United Kingdom. Nat Med. 2021;1–9.
8. UK COVID-19 Lateral Flow Oversight Team. COVID-19: Rapid Antigen detection for
SARS-CoV-2 by lateral flow assay: a national systematic evaluation for mass-testing
[Internet]. Infectious Diseases (except HIV/AIDS); 2021 Jan. Available from:
https://doi.org/10.1101/2021.01.13.21249563
9. Mina MJ, Parker R, Larremore DB. Rethinking Covid-19 test sensitivity — A strategy for
containment. N Engl J Med. 2020;383:e120.
10. Crozier A, Rajan S, Buchan I, McKee M. Put to the test: use of rapid testing technologies
for covid-19. BMJ [Internet]. BMJ Publishing Group Ltd; 2021;372. Available from:
https://www.bmj.com/content/372/bmj.n208
11. Kucirka LM, Lauer SA, Laeyendecker O, Boon D, Lessler J. Variation in false-negative
rate of reverse transcriptase polymerase chain reaction-based SARS-CoV-2 tests by time
since exposure. Ann Intern Med. 2020;173:262–7.
12. Smith RL, Gibson LL, Martinez PP, Ke R, Mirza A, Conte M, et al. Longitudinal
assessment of diagnostic test performance over the course of acute SARS-CoV-2 infection.
medRxiv. Cold Spring Harbor Laboratory Press; 2021;2021.03.19.21253964.
13. Larremore DB, Wilder B, Lester E, Shehata S, Burke JM, Hay JA, et al. Test sensitivity is
secondary to frequency and turnaround time for COVID-19 screening. Sci Adv.
2021;7:eabd5393.



7

14. Cevik M, Kuppalli K, Kindrachuk J, Peiris M. Virology, transmission, and pathogenesis of
SARS-CoV-2. BMJ. 2020;m3862.
15. Cevik M, Tate M, Lloyd O, Maraolo AE, Schafers J, Ho A. SARS-CoV-2, SARS-CoV, and
MERS-CoV viral load dynamics, duration of viral shedding, and infectiousness: a systematic
review and meta-analysis. Lancet Microbe. 2021;2:e13–22.
16. Lee LY, Rozmanowski S, Pang M, Charlett A, Anderson C, Hughes GJ, et al. An
observational study of SARS-CoV-2 infectivity by viral load and demographic factors and the
utility lateral flow devices to prevent transmission [Internet]. 2021 Jan. Available from:
http://modmedmicro.nsms.ox.ac.uk/wp-content/uploads/2021/01/infectivity_manuscript_2021
0119_merged.pdf
17. Marks M, Millat-Martinez P, Ouchi D, Roberts C h, Alemany A, Corbacho-Monné M, et al.
Transmission of COVID-19 in 282 clusters in Catalonia, Spain: a cohort study. Lancet Infect
Dis. 2021;S1473309920309853.
18. Mina MJ, Peto TE, García-Fiñana M, Semple MG, Buchan IE. Clarifying the evidence on
SARS-CoV-2 antigen rapid tests in public health responses to COVID-19. The Lancet
[Internet]. 2021 [cited 2021 Feb 24]; Available from:
https://linkinghub.elsevier.com/retrieve/pii/S0140673621004256
19. Sun J, Xiao J, Sun R, Tang X, Liang C, Lin H, et al. Prolonged persistence of
SARS-CoV-2 RNA in body fluids. Emerg Infect Dis [Internet]. 2020 [cited 2021 Feb 26];26.
Available from: https://wwwnc.cdc.gov/eid/article/26/8/20-1097_article
20. Smith RL, Gibson LL, Martinez PP, Ke R, Mirza A, Conte M, et al. Longitudinal
assessment of diagnostic test performance over the course of acute SARS-CoV-2 infection.
J Infect Dis [Internet]. 2021 [cited 2021 Jul 21]; Available from:
https://doi.org/10.1093/infdis/jiab337
21. Liu Y, Eggo RM, Kucharski AJ. Secondary attack rate and superspreading events for
SARS-CoV-2. The Lancet. 2020;395:e47.
22. Adam DC, Wu P, Wong JY, Lau EHY, Tsang TK, Cauchemez S, et al. Clustering and
superspreading potential of SARS-CoV-2 infections in Hong Kong. Nat Med. Nature
Publishing Group; 2020;26:1714–9.
23. Johnson KD, Beiglböck M, Eder M, Grass A, Hermisson J, Pammer G, et al. Disease
Momentum: Estimating the Reproduction Number in the Presence of Superspreading.
ArXiv201208843 Phys Q-Bio Stat [Internet]. 2020 [cited 2021 Mar 5]; Available from:
http://arxiv.org/abs/2012.08843
24. Lindner AK, Nikolai O, Kausch F, Wintel M, Hommes F, Gertler M, et al. Head-to-head
comparison of SARS-CoV-2 antigen-detecting rapid test with self-collected anterior nasal
swab versus professional-collected nasopharyngeal swab [Internet]. Infectious Diseases
(except HIV/AIDS); 2020 Oct. Available from:
http://medrxiv.org/lookup/doi/10.1101/2020.10.26.20219600
25. Epimath: SEIR team. SEIR Simulator [Internet]. 2021 [cited 2021 Feb 23]. Available
from: https://epimath.at/en/seir/
26. ORF. Stichprobenstudie: CoV-Dunkelziffer deutlich gestiegen [Internet]. news.ORF.at.
2020 [cited 2021 Feb 26]. Available from: https://orf.at/stories/3191333/
27. der Standard, riss. Nasenbohrertest an Schulen: 470.000 Tests brachten 198 positive
Fälle [Internet]. 2021 [cited 2021 Feb 28]. Available from:
https://www.derstandard.de/story/2000124065253/nasenborertest-an-schulen-fassmann-fae
ngt-200-dicke-fische
28. APA. Die se Woche rund 900 posi ti ve Selbst tests an Schulen [Internet]. 2021 [cited 2021
Mar 3]. Available from: https://science.apa.at/power-search/8002604952673151401
29. APA. Die se Woche 1.200 posi ti ve Coro na-Schnell tests an Schulen [Internet]. 2021 [cited
2021 Mar 17]. Available from: https://science.apa.at/power-search/2029377885706078301
30. APA. Erneut rund 1.200 posi ti ve Selbst tests an Schulen [Internet]. 2021 [cited 2021 Mar
17]. Available from: https://science.apa.at/power-search/11936563920681969712
31. APA. Die se Woche 1.325 posi ti ve Coro na-Selbst tests an Schulen [Internet]. 2021 [cited
2021 Mar 23]. Available from: https://science.apa.at/power-search/14147055413057601800
32. APA. 1.400 posi ti ve Coro na-Selbst tests an Schulen [Internet]. 2021 [cited 2021 Mar 29].
Available from: https://science.apa.at/power-search/14565446232237996566
33. Pollán M, Pérez-Gómez B, Pastor-Barriuso R, Oteo J, Hernán MA, Pérez-Olmeda M, et



8

al. Prevalence of SARS-CoV-2 in Spain (ENE-COVID): a nationwide, population-based
seroepidemiological study. The Lancet. 2020;396:535–44.
34. Tönshoff B, Müller B, Elling R, Renk H, Meissner P, Hengel H, et al. Prevalence of
SARS-CoV-2 infection in children and their parents in southwest Germany. JAMA Pediatr
[Internet]. 2021 [cited 2021 Feb 23]; Available from:
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2775656
35. Epimath: R-Nowcasting team. R-Nowcasting [Internet]. 2021 [cited 2021 Mar 23].
Available from: https://epimath.at/now/
36. Mina M, Miller S, Quigley M, Prentiss T, McKinnon JE, Comer S. Analyzing conflicting
results in rapid point-of-care COVID-19 testing. 2020 [cited 2021 Feb 26]; Available from:
https://nrs.harvard.edu/URN-3:HUL.INSTREPOS:37364504
37. Willeit P, Krause R, Lamprecht B, Berghold A, Hanson B, Stelzl E, et al. Prevalence of
RT-PCR-detected SARS-CoV-2 infection at schools: First results from the Austrian
School-SARS-CoV-2 Study. medRxiv. Cold Spring Harbor Laboratory Press;
2021;2021.01.05.20248952.
38. Brauner JM, Mindermann S, Sharma M, Johnston D, Salvatier J, Gavenčiak T, et al.
Inferring the effectiveness of government interventions against COVID-19. Science
[Internet]. American Association for the Advancement of Science; 2021 [cited 2021 Mar
27];371. Available from: https://science.sciencemag.org/content/371/6531/eabd9338
39. Mendez-Brito A, El Bcheraoui C, Pozo-Martin F. Systematic review of empirical studies
comparing the effectiveness of non-pharmaceutical interventions against COVID-19. J Infect
[Internet]. 2021 [cited 2021 Aug 10]; Available from:
https://www.sciencedirect.com/science/article/pii/S0163445321003169
40. Mina MJ, Andersen KG. COVID-19 testing: One size does not fit all. Science.
2021;371:126–7.
41. Gabler J, Raabe T, Röhrl K, von Gaudecker H-M. The Effectiveness of Strategies to
Contain SARS-CoV-2: Testing, Vaccinations, and NPIs. ArXiv210611129 Econ Q-Bio Q-Fin
[Internet]. 2021 [cited 2021 Jul 7]; Available from: http://arxiv.org/abs/2106.11129
42. Adams SH, Schaub JP, Nagata JM, Park MJ, Brindis CD, Irwin CE. Young Adult
Perspectives on COVID-19 Vaccinations. J Adolesc Health [Internet]. Elsevier; 2021 [cited
2021 Aug 5];0. Available from:
https://www.jahonline.org/article/S1054-139X(21)00285-8/abstract
43. Mishra A, Sutermaster S, Smittenaar P, Stewart N, Sgaier SK. COVID-19 Vaccine
Coverage Index: Identifying barriers to COVID-19 vaccine uptake across U.S. counties.
medRxiv. Cold Spring Harbor Laboratory Press; 2021;2021.06.17.21259116.
44. Rane MS, Kochhar S, Poehlin E, You W, Robertson M, Zimba R, et al. Determinants of
COVID-19 vaccine hesitancy and vaccine uptake in a national cohort of U.S. adults.
medRxiv. Cold Spring Harbor Laboratory Press; 2021;2021.05.12.21257116.
45. Ward H, Whitaker M, Tang SN, Atchison C, Darzi A, Donnelly CA, et al. Vaccine uptake
and SARS-CoV-2 antibody prevalence among 207,337 adults during May 2021 in England:
REACT-2 study. medRxiv. Cold Spring Harbor Laboratory Press;
2021;2021.07.14.21260497.
46. Antigen-Selbsttests für alle Schülerinnen und Schüler – Ergebnis in nur 15 Minuten
[Internet]. [cited 2021 Mar 24]. Available from:
https://www.bmbwf.gv.at/Themen/schule/beratung/corona/selbsttest.html



9

Supplementary Table 1.
Weekly positive rapid antigen tests in Austrian schools, per province. Approximately
10% of the Austrian population is tested in this program. Primary schools (age 6-10) are
open 5 days a week and pupils are tested twice per week. In secondary schools (age 10-15),
half of the pupils go to school Monday and Tuesday and are tested on Monday; the other
half attend Wednesday and Thursday, and are tested on Wednesday. (Exceptionally, schools
use alternate weeks instead). Initially, only Lepu Medical tests were used; lately, some
secondary schools started to use Flowflex (ACON) [46]. The frequency of school-testing has
now been increased to 3-times a week. All staff wear FFP2 masks, secondary school pupils
wear face masks in the classroom, primary school pupils wear masks when indoors outside
of their class group. There is some variability to this general guideline for more specialized
institutions.

Week starting 8.2. 15.2. 22.2. 1.3. 8.3. 15.3. 22.3

Wien 142* 250 258 429 345 606 599

Niederösterreich 56* 103 187 209 212 195 234

Oberösterreich 43 118 161 217 139 147

Steiermark 43 109 148 122 134 145

Salzburg 19 68 97 90 100 82

Kärnten 40 65 86 84 53 61

Tirol 13 42 54 66 43 60

Burgenland 10 34 44 41 49 61

Vorarlberg 15 23 19 11 6 16

Total Positive 198 536 904 1247 1188 1325 1405

Total Tests (appr.) 470 k 1.3mil 1.4mil 1.4mil 1.5mil 1.6mil 1.7mil

Percent Positive 0.042 0.041 0.065 0.089 0.079 0.083 0.083

* 75% and 80% of the cases, respectively, were confirmed by PCR in the first week; in later
weeks, the % of false positives rose to about 40% [32].


