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Opmerking: De huidige aanbevelingen zijn onderhevig aan veranderingen afhankelijk van nieuwe 

wetenschappelijke gegevens en/of de evolutie van de epidemie. 

Voornaamste aanbevelingen: 

Bevolkingsgroepen die in aanmerking komen voor herhaald screenen 

 Herhaald screenen van bevolkingsgroepen die potentieel veel anderen kunnen 

besmetten en waarbij effectieve preventieve maatregelen niet of moeilijk haalbaar 

zijn, wordt nog steeds als nuttig (maar niet als noodzakelijk) beschouwd. Het is 

optioneel en afhankelijk van de epidemiologische situatie. 

 De grootste prioriteit voor testen blijven, onder andere, de symptomatische personen, 

hoog-risico contacten, terugkerende reizigers en het onderzoek van clusters in 

collectiviteiten. Herhaald screenen kan nooit ten koste van deze prioriteiten zijn. 

 Er zijn verschillende bevolkingsgroepen waarbij herhaald screenen nuttig kan zijn. 

Het is echter niet haalbaar om al deze bevolkingsgroepen herhaald te screenen.  

 De RAG heeft voor drie voorgestelde bevolkingsgroepen geëvalueerd in welke mate 

herhaald testen nuttig is in het voorkomen van nieuwe infecties. Dit is geen 

exhaustieve lijst en het kan ook van toepassing zijn op andere bevolkingsgroepen. 

Daarnaast zijn er andere factoren van socio-economische en operationele aard 

(zoals de haalbaarheid en de aanvaardbaarheid) die in de uiteindelijke beslissing 

welke groepen prioritair gescreend dienen te worden mee in rekening moeten 

gebracht worden. 

Algemene aanbevelingen aangaande herhaald screenen  

 Een strategie van herhaald screenen moet steeds holistisch zijn en onder andere 

omvatten wat de te nemen maatregelen zijn in het geval van een positief resultaat en 

een negatief resultaat, wat de gevolgen zijn van het niet of het wel deelnemen aan de 

screening, de te nemen voorzorgsmaatregelen los van screening, de implicaties voor 

risico-contacten, enzovoort. 

 De aanbevolen test is een moleculaire opsporing op een speeksel of een speeksel-

afgeleid staal. Een effectieve procedure van correcte staalafname moet beschikbaar 

zijn (bv procedure voor het bekomen van gespuugd  of gegorgeld speeksel).  

 Pooling van stalen kan de kost en de turn-around-time drukken, en wordt dus, waar 

mogelijk, aanbevolen. Effectieve grootte van de pool moet per toegepaste procedure 

vastgelegd worden. 

 De aanbevolen screening frequentie is op zijn minst wekelijks. 

 Een negatief test resultaat sluit niet uit dat de persoon alsnog geïnfecteerd/ 

besmettelijk is of het in de komende dagen wordt. Alle geldende 

voorzorgsmaatregelen dienen dus nog steeds gerespecteerd te worden. 

 Alle resultaten, of toch op zijn minst de positieve, dienen via health/data aan 

Sciensano en de centra voor contactonderzoek te worden gerapporteerd zodat 

contact tracing kan opgestart worden. Screening kan dus niet anoniem zijn. 
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Specifieke aanbevelingen betreffende de drie bevolkingsgroepen 

Leraren en ander schoolpersoneel 

 Er is genoeg evidentie om te besluiten dat het herhaald testen van volwassen 

schoolpersoneel in de huidige context nuttig kan zijn. 

 Het is aan te raden een implementatie strategie per stappen uit te werken, waarbij 

eerst de haalbaarheid en aanvaardbaarheid nagegaan wordt in een beperkt aantal 

scholen.  

 Indien haalbaar en aanvaardbaar, is het aanbevolen om zo snel mogelijk uit te 

breiden naar een nationale schaal. 

 Daarbij kan voorrang verleend worden aan scholen in zones met een hoog risico op 

transmissie (op basis van epidemiologische indicatoren). 

Niet-medische contactberoepen 

 Het risico op transmissie is hoog, en het herhaald screenen van niet-medische 

contact beroepen kan daarom ook nuttig zijn. 

 Deze context is echter minder bestudeerd en er zijn nog onzekerheden, zoals in 

welke mate het testresultaat het gedrag en het respecteren van 

voorzorgsmaatregelen zal bepalen, vooral omdat de screening financiële implicaties 

kan hebben in deze doelgroep. 

 Het op punt stellen en operationaliseren van het herhaald testen in deze groep moet 

nog van nul beginnen en riskeert veel tijd in beslag te nemen.  

 Herhaald testen in deze groep is daarom enkel aanbevolen indien: 

o Er socio-economische redenen zijn die het prioritair maken; 

o Het haalbaar is om in een redelijke termijn (minder dan een maand) de 

strategie operationeel te maken; 

o Het aanvaardbaar is voor de doelgroep. 

 Net zoals voor het schoolpersoneel is het aan te raden in stappen te werken: eerst de 

haalbaarheid en aanvaardbaarheid te testen in een beperkt aantal zaken, vervolgens 

uitrollen op grotere schaal. 

Studenten hoger onderwijs 

 Er is voldoende evidentie dat frequenter testen van studenten hoger onderwijs 

bijdraagt tot een verminderde transmissie, en het wordt dus als nuttig beschouwd. 

 Herhaald testen is een effectieve manier om de transmissie te verminderen, maar 

niet de enige. KULeuven voert momenteel een piloot project uit waarbij studenten 

gemotiveerd worden om sneller/frequenter te testen, en deze aanpak heeft ook het 

potentieel om effectief te zijn. 

 Universiteit/hoge school associaties die een periodieke screening van hun studenten 

relevant en haalbaar achten kunnen dit overwegen. De RAG steunt de ontwikkeling 

van alternatieve strategieën, zoals door de KULeuven, en een advies hierover zal in 

een later stadium volgen. 
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CONTEXT 

The current test capacity offers opportunities for a broader testing as a means to control the 

spread of SARS-CoV-2. In addition, the increasing circulation of new variants, with a higher 

infectiousness, creates concerns about a possible surge in incidence. In this context, an advice 

was requested with regards to repetitive screening in specific populations. More specifically: 

• Is repetitive screening in teachers/ school staff recommendable or useful? 

• Is repetitive screening in practitioners of non-medical contact professions 

(hairdressers, beauty specialists…) recommendable or useful? 

• Is repetitive screening a recommendable or useful strategy to control transmission 

between higher education students, and between students and their families? 

A proposal for a pilot project of repetitive screening in teachers, developed by UAntwerpen 

in collaboration with the Commissariat and the Ministry of Health, was discussed in the Task 

Force Testing and presented to the RAG. Teachers and other adult school staff would be 

weekly screened on early morning saliva. Saliva will be collected by spitting, using the device 

developed by ULiège. Samples will be tested with RT-PCR, pooled by three. Results will be 

communicated trough a fast sample registration and reporting system. To address a possible 

negative effect on respecting protective measures, a behavior change and engagement 

campaign through online pledging will be implemented simultaneously. This approach has 

shown to be successful in tackling antimicrobial resistance. Reporting through the e-forms 

will be difficult, and an alternative software is being developed to report results to the call 

center and Sciensano.  

 

PREVIOUS RECOMMENDATIONS 

The current recommendations (December update) with regards to repetitive screening 

(using saliva samples) are: 

 We recommend repetitive screening in populations that are in frequent contact with 

people vulnerable to severe COVID-19 disease (staff at nursing homes, home nurses 

attending to elderly clients). 

 Repetitive screening of other populations is currently not recommended, but can be 

considered if it is justified from a public health point of view, i.e. in persons who have a 

high potential for infecting others (relatively high prevalence, and close contact with a 

high number of persons or risk of further spread within a collectivity) or who are in contact 

with persons at risk of serious infection; and where effective preventive measures are not 

available or are difficult to achieve. Repetitive screening should never have as its main 

goal the relaxation of measures. If the measures are relaxed for other, socio-economic 

reasons, repetitive screening can be a means of minimizing the negative impact of these 

relaxations. 
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 Repetitive screening in other populations is only justifiable if the following conditions are 

fulfilled: 

o Risk of rapid spread of the infection to a large number of people; AND 

o No possibility to fully apply effective protective measures; AND 

o The number of people to test is feasible. 

 Frequency of testing will be defined by the modelling exercise currently in development. 

Meanwhile, we recommend a frequency of at least weekly. 

 We recommend the use of an RT-PCR test on saliva specimens. The use of Ag RDTs on 

nasal/oral swabs can be a valid alternative if the delay in getting the result is >24 hours 

because of reduced RT-PCR capacity. 

 People testing negative are considered as not being infectious and/or not having COVID-

19. Basic preventive measures need nevertheless to be maintained. People testing 

positive are considered as confirmed cases and the procedures with regards isolation 

and contact tracing is initiated. 

 

DISCUSSION 

Usefulness of repetitive screening of teachers/ adult school staff 

Arguments pro:  

 Considering the higher infectiousness of the newly circulating variants, an additional 

measure might be useful to prevent and control the spread through school 

populations. 

 Mathematical models often indicate an added value of repetitive screening of schools 

staff on transmission reduction. 

 The experience in the primary school in Liège showed a high acceptability. 

 A behavior change and engagement campaign can reduce the risk of a false sense of 

security. 

 Is already recommended in some areas (England, some US school counties). CDC 

states that it can be considered if risk of transmission is moderate or high, and Belgium 

fulfills currently these criteria. 

Arguments contra:  

 There is still a lack of scientific evidence on the effect of repetitive screening of school 

staff on transmission reduction (in addition to the effect obtained by the infection 

control measures in place), in a real life situation. The few documented experiences 

in the field are not always convincing, with sometimes very few additional cases 

detected. For example, in a study in Germany 10,836 repetitive rapid Ag tests were 

performed in 602 teachers, resulting in the detection of 5 true-positives (of which 4 

had mild symptoms) and 16 false-positives. 
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 Previous data showed that most within-school transmission appears to be between 

school staff, and not from school staff to pupils or between pupils. However, recent 

experiences appear to indicate that this might no longer be the case.  

 High number of school staff (>200.000), resulting in a high operational cost 

 Risk of unnecessarily quarantining many people if a test with a lesser specificity is 

used, such as a rapid Ag test 

 Risk of a false sense of security, considering that the sensitivity of the tests used is not 

100%,  leading to less respecting control measures 

Weighing the pro’s and the contra’s, the RAG testing considers repetitive testing of school 

staff as a potential useful strategy in the current context. The planned pilot should provide 

more evidence on its feasibility and potential effectiveness.  

When expanding the strategy to a national level, criteria could be established to identify 

schools where it is most relevant. Following the example of CDC, schools located in areas with 

a higher risk of transmission, based on criteria such as incidence, positivity rate and % change 

in new cases, could be prioritized.  

Usefulness of repetitive screening of non-medical contact professions  

Arguments pro:  

 There is sufficient evidence of a high risk of transmission during non-medical contact 

professions, even with protective measures in place  

 There is a high demand/need to reopen non-medical contact professions for socio-

economic reasons 

 Theoretically, repetitive screening is expected to have an effect on reducing 

transmission in this context (fulfills the criteria of close contact with a high number of 

persons) 

Arguments contra:  

 There is some limited evidence that the correct use of preventive measures (in 

particular correctly using masks) may prevent most transmission in the context of non-

medical contact professions 

 Risk of a false sense of security, leading to less respecting control measures 

While there is convincing evidence that repetitive testing is potentially effective in high 

education students and teachers, there is less evidence with regard to non-medical contact 

professions. On the other hand, there is sufficient data to confirm that the risk of transmission 

is high and that therefore we can assume that repetitive testing can have a substantial effect.  

An important unknown factor is the effect of repetitive testing on the professionals’ behavior. 

There is a risk of hiding positive results, to avoid closure, and of relaxing protective measures 

when testing negative. Unlike for the pilot in school staff, pledging for behavior change is 

more difficult to achieve. 
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From an operational point of view, introducing repetitive testing in non-medical professions 

will require more preparation (in particular with regards to prescription and reporting) and it 

is doubtful that it can be implemented within a short time period. The procedures will also 

need to be piloted before implementing them on a nationwide scale. 

Usefulness of repetitive screening of higher education students 

Arguments pro:  

 The relatively higher increase in incidence observed in the 20-29 years old during the 

period September-October 2020 is believed to be related to the reopening of higher 

education institutions, fueling the transmission in the other age groups.   

 Because higher education students often have two bubbles (a bubble with their fellow 

students living in the same residence (‘kot bubble’), and a bubble with their family 

household members), they form a large network through which the virus can rapidly 

spread. 

 There is scientific evidence, both from mathematical models and real-life experiences, 

that strategies of screening university students can be effective in reducing 

transmission and prevent outbreaks. 

 There is a high demand/need to relax measures for higher education students for 

psycho-social reasons 

Arguments contra:  

 There are currently (at least until the end of February) limited activities in universities 

and high schools. Distance learning is the norm and a maximum of 10% of the campus 

capacity may be utilized. Contact teaching is used very sparingly: only essentials are 

possible for the sake of the vulnerable students who really need it. However, 

universities are planning to start contact teaching (e.g. at least a day a week) as soon 

as possible. 

 Most of the evidence on the effect of testing strategies among high education 

students comes from the US, that has a different type of residential student housing. 

Increasing testing in higher education students is without doubt a useful intervention. There 

is sufficient evidence that it contributes to reducing the spread of the virus, the proportion of 

asymptomatic infections is higher in this age group, students are among those who will be 

vaccinated the latest, and there is a need to relax measures for psycho-social reasons. 

It is less clear if repetitive testing is the most appropriate testing strategy. If not compulsory 

or anonymous, participation might be low. There exist alternative strategies. For example 

KULeuven encourages students through peers to go asap for testing when indicated 

(symptomatic, high-risk contact, returning traveler…) or based on their self-assessed infection 

risk. This approach has not yet demonstrated elsewhere to be effective, but is promising and 

worth exploring. 
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Usefulness of repetitive screening of other populations 

While there has been no request to give an advice on repetitive screening in other 

populations, there are populations in a similar situation as some of the above. For example, 

medical and paramedical contact professions, examiners of practical driving exams and/or 

instructors of practical driving lessons, staff working in collectivities with mentally disabled 

people, among others. 

Cross-cutting issues 

 Test and sample to use.  

o The current consensus is to use an RT-PCR on saliva samples for repetitive 

screening. The arguments are its ease of use, even permitting self-collection, and 

the lesser need for having a high sensitivity test in repetitive screening. 

o The current device used in Belgium is the spitting device developed by ULiège. 

Gargling has, however, shown in the primary school study in Liège to be easy to 

perform and in studies to have a higher sensitivity than spitting and to be more 

acceptable. In the planned pilot in school staff, the collected sample is spitted 

saliva using the device developed by ULiège. While gargling might be a better 

option, changing the collection method will introduce additional delays. The 

spitting device has shown good results in Liège, and can therefore be used. 

o ULiège is applying a strategy of pooled testing of three samples, which reduces 

substantially the cost and gave good results. Therefore, a similar approach is 

recommended in other repetitive screening settings. However, at laboratories 

where pooling is difficult to realize, samples can be tested individually. 

o Rapid Ag tests can be a valid alternative, but care has to be taken with the 

interpretation of positive results because of the possibly low positive predictive 

value if prevalence is low. 

 Periodicity and timing 

o Because of lack of accurate data, the current recommendation is to test weekly. 

The ideal periodicity depends however on several factors, such as sensitivity and 

specificity of the test, the positivity ratio in the tested population, the reproductive 

number, the compliance to measures taken for positive cases and the logistical 

capacity to collect the samples. In the case of non-medical contact professions, 

where the risk of transmission is high, testing twice a week might be a better 

frequency. 

o One modeling study found that testing teachers in the beginning of the workweek 

has the most effect. 

 Alternative test strategies: 

o For higher education students there exist alternative strategies, such as one-time 

universal screening at the beginning of a term or 2-phased universal screening: 

pre-arrival testing paired with a follow-up test, typically about 1 week after arrival. 

Another possible strategy is to screen students before a high-risk exposure with a 

rapid Ag test. All these strategies are however less effective or less feasible than 

repetitive testing. 
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o A possibility is to align screening with contact teaching: students alternate one-

week contact teaching with one-week online teaching, and are tested <72 hours 

before the week contact teaching. 

 Feasibility and cost 

o The number of hairdressers in Belgium is about 24,000 and the number of beauty 

specialist around 13,000. Other non-medical contact professions are e.g. personal 

physical coaches, tattoo artists… The weekly number of non-medical contact 

professionals to be tested each week is therefore expected to be around 50 

thousand people. 

o The number of school staff and of higher education students is much higher (both 

estimated to be above 250.000).  

o The current capacity for prescription and sample collection is overstretched, and 

it is has to be decided who will prescribe the tests and how the (saliva) samples 

will be collected. 

o Weekly testing a large number of people comes at a substantial cost, including an 

ecological cost. 

o It will not be possible to repetitively test all populations where this is potentially 

useful and choices will need to be made. The potential effect on reducing 

transmission is one, important, criterion, but other criteria, such as operational 

feasibility, cost and the need to relax measures in a specific population for socio-

economic reasons also play.  

 Reporting 

o In the only experience with repetitive screening in Belgium so far, the testing of 

nursing home staff in Wallonia, it has not been possible to integrate the reporting 

of positive cases in the national system, resulting in no reporting to the call center 

or Sciensano and no initiation of contact tracing. 

o It is of uttermost importance that the repetitive testing result, or at least the 

positive results, are reported to the call center and Sciensano, to allow contact 

tracing. Repetitive testing can for that reason not be anonymous. 

 

RECOMMENDATIONS 

General 

 It is not feasible to test all populations where repetitive screening can be useful and have 

a positive effect on reducing transmission. The current recommendation that repetitive 

screening can be considered if it is justified from a public health point of view, i.e. in 

persons who have a high potential for infecting others or who are in contact with persons 

at risk of serious infection; and where effective preventive measures are not available or 

are difficult to achieve, remains valid. However, which of these populations is prioritized 

depends on other criteria, such as feasibility, cost and the need to relax protective 

measures for socio-economic reasons of psychological well-being. The final decision is 

therefore a political one.   
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Repetitive screening of teachers/ adult school staff 

Plans for piloting repetitive screening of school staff are already well advanced and can be 

implemented within a reasonable amount of time. In addition, there is sufficient evidence 

that repetitive screening of adult school staff can have a positive effect on reducing 

transmission, and thereby allowing schools to remain open. The RAG therefore recommends: 

 To implement the pilot, as proposed, in a selected number of schools, and assess its 

feasibility and acceptability. 

 To use the spitting device, but to evaluate on a longer term gargling as a possible 

alternative. 

 To collect, as much as possible, the saliva sample in the beginning of the school week. 

 When expanding to a larger number of schools, to prioritize schools in areas with the 

highest risk of transmission, based on a set of epidemiological criteria.  

Repetitive screening of non-medical contact professions  

Repetitive screening of non-medical contact professions, once reopened, has the potential to 

reduce transmission between the professionals and their clients. Compared to the two other 

populations considered in this advice, there is, however, less experience with this approach 

and more uncertainty about the effect of screening on protective behavior change. In 

addition, the operational challenges are more important. The RAG recommends: 

 To introduce this approach only if: 

o It is politically, for example for socio-economic reason, a higher priority than 

repetitive screening in other populations; 

o It is feasible to develop and operationalize a system of repetitive screening, 

including correct reporting to the call center and Sciensano, within a reasonable 

period of time (less than one month); 

o It is acceptable to the targeted population. 

 To first pilot it (during a couple of weeks) in a limited number of professionals and assess 

the effect on behavior, before expanding it nationwide. 

Repetitive screening of higher education students 

Increasing testing in students is definitely useful. Different approaches exist. Repetitive 

screening has shown to be effective in reducing transmission, assuming sufficient 

participation. Alternative strategies, such as the one currently piloted in KULeuven, are, 

however, also worth further exploring. The RAG advises: 

 To let each higher education institution define its preferred strategy. 

 Useful strategies are, among possibly others: 

o Repetitive weekly screening of all students on a voluntary basis, as currently 

implemented in ULiège. 
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o Removing barriers to testing and expand indications for testing, as currently 

piloted in KULeuven. 

 Whatever strategy is used, testing of higher education students should always be 

integrated in the national systems, and the results reported to the call center and 

Sciensano. 

Repetitive screening of other populations 

As mentioned above, repetitive screening can also be useful in other populations that fulfill 

the above described criteria (high potential for infecting others or who are in contact with 

persons at risk of serious infection; and where effective preventive measures are not available 

or are difficult to achieve). This has to be taken into consideration when defining the priority 

populations for repetitive testing. 

Cross-cutting issues 

 The recommended test is an RT-PCR on an oral fluid sample collected through either 

spitting or gargling. Rapid Ag tests can be a valid alternative, in situations where this is 

preferred (for example for operational or cost reasons). In that event, care has to be taken 

with the interpretation of positive results (increased risk of false positive results). If the 

positivity rate in the test population is low (<5%), it is recommended to confirm positive 

results with an RT-PCR. 

 Pooling of a selected number of samples is a useful technique to reduce cost and reduce 

turn-around-time. It is therefore recommended, wherever possible. The recommended 

number to pool is three, unless there is evidence that another number is more efficient. 

 The recommended periodicity continues to be ‘at least weekly’. If more accurate 

information on the best periodicity becomes available, for example from modelling 

exercises, this can be adapted. 

 People testing negative are considered as not being infectious and/or not having COVID-

19. Nevertheless, some might become infectious in the next days and, because of the 

lower sensitivity of saliva samples, some infectious cases might have been missed. 

Therefore, basic preventive measures need to be maintained.  

 People testing positive are considered as confirmed cases and the procedures with 

regards to isolation and contact tracing is initiated. 

 All test results, or at least the positive results, need to be correctly reported to the call 

center and Sciensano. 
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BACKGROUND 

Scientific literature 

Repetitive screening  

Several modelling studies have assessed the effectiveness of repetitive screening in 

controlling SARS-CoV-2 spread in specific populations. All these models showed that frequent 

testing with a less sensitive test (rapid antigen test) or a less sensitive sample (saliva) is more 

effective than one-time testing with the more sensitive RT-PCR on a naso-pharyngeal sample 

(1–3). The recommended periodicity varies across models and is dependent on various 

factors, such as the sensitivity and specificity of the test, the prevalence, the reproductive 

number and the compliance to measures taken for positive cases. Most studies recommend 

a periodicity of at least 2-3 times a week (4–7), but other state that relatively infrequent 

testing, such as every one or two weeks, is already sufficient to keep controlled outbreaks 

small (8). One study modelled the potential impact of different testing and isolation strategies 

on SARS-CoV-2 transmission, defined as the percentage reduction in R. Self-isolation of 

symptomatic individuals would result in a reduction in R of 47%, and weekly screening of 

health-care workers and other high-risk groups irrespective of symptoms by use of PCR testing 

by an additional 23%, assuming results are available at 24 h (9). 

One study assessed the effect of regular universal testing and concluded that this strategy 

would require unrealistic high testing frequencies to reopen society while maintaining control 

of virus transmission (10). Another study modeling the effect of mass testing, using data from 

France, came to a similar conclusion that it might help to reduce infections but that campaigns 

need to be frequent and have to be combined with other interventions (11). A pre-print article 

presenting results of mass testing in Slovakia estimated the decrease in prevalence compared 

to a scenario of unmitigated growth to be 70% (67-73%). However, the mass campaign 

coincided with other infection control measures and it is not known to what extent the mass 

campaign is responsible for the decrease (12). 

UHasselt investigated through modelling to what extent the use of universal testing, by 

pooling samples of individuals that belong to the same households, can be utilized to mitigate 

the epidemic. The model shows through simulation, that weekly universal testing is able to 

control the epidemic, even when many of the contact reductions are relieved (13). 

Atkeson at al. assessed the economic benefits of repeated testing (with a rapid antigen test) 

and concluded that the fiscal, macroeconomic, and health benefits of rapid SARS-CoV-2 

screening testing programs far exceed their costs (14). A weekly testing in a regime with high 

compliance comes close to suppressing the virus, and moving to a four-day cadence is highly 

effective. They point out however, that the screening testing program must have high 

specificity to be credible and to evoke high adherence. If specificity is not close to 100%, the 

positive predictive value is low in low-prevalence settings, putting many people unnecessary 

in isolation. They propose therefore confirmation of positive results with an RT-PCR test. The 

problem of low positive predictive value in low prevalence settings, and therefore a need to 

confirm positive results, is also addressed in another study (15).  
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Studies evaluating the effect of repetitive screening in a real-life situation are rare. One study 

evaluated a longitudinal screening program for critical on-site employees within a research 

institute, and concluded that it was accepted by employees and can be used to maintain the 

health of the  workforce, potentially keeping positivity rates below community levels (16). 

Another study screened asymptomatic HCWs in a large hospital over a 3-week period and 

concluded that such an approach is critical for protecting patients and hospital staff (17). Both 

these studies used RT-PCR tests. 

Repetitive screening in a school environment 

Scientific literature on testing strategies in students is mostly limited to university students 

(in particular on or before arrival on campus). Little literature is available with regards to 

primary or secondary schools.  

Evidence on the potential effectiveness of repetitive screening in schools comes mostly from 

mathematical modelling studies. One study concluded that high frequency testing with a 

moderate or high sensitivity test and minimal results delay can have a positive effect on cases 

averted in schools and businesses (18). Sample pooling allows for operational efficiency and 

cost savings with minimal loss of model performance. Pooling of samples from multiple 

individuals into a single test has also been proposed as a way to circumvent the high cost, 

which is an important barrier, of routine screening in another article (19). 

Some reports of experiences with screening programs in schools are available in the general 

media. For example, schools in some districts of suburban Chicago, Illinois run a voluntary 

screening program deploying saliva tests aimed at catching asymptomatic children (20). Once 

a week, twice after holiday weekends, students are tested for COVID-19 on their way out of 

class. School officials believe this program has helped contain potential outbreaks, but no 

specific numbers are reported. 

An article in the New England Journal of Medicine, mentions a routine screening program in 

the Los Angeles Unified School District and that testing strategies are conspicuously absent in 

schools in most other districts in the US (21). The authors recommend instituting screening 

testing in schools, in places where adequate testing capacity exists, despite the lack of 

evidence on the effectiveness of such testing in real-life. 

An assessment of which policies most effectively reduce SARS-CoV-2 transmission in schools 

in New-York City, found that the greatest (theoretical) transmission reduction is associated 

with the infection control measures, followed by small class cohorts with an option for all-

remote instruction, symptom screening, and finally randomly testing 10-20% of school 

attendees (22). Assuming adult staff are the primary source of within-school SARS-CoV-2 

transmission, weekly testing of staff could be at least as effective as symptom screening, and 

potentially more so if testing days occur in the beginning of the workweek with results 

available by the following day. A combination of daily symptom screening and testing on the 

first workday of each week could reduce transmission by 70%. The authors concluded that 

randomly testing 10-20% of attendees weekly or monthly does not meaningfully curtail 

transmission and may not detect outbreaks before they have spread beyond a handful of 

individuals. 
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In a pilot study in Germany, school teachers tested themselves every 48 hours at home with 

a rapid antigen test in a self-collected anterior nasal swab (23). Positive results in the antigen 

test were confirmed via RT-PCR from the same sample. 10 836 tests from 602 teachers were 

analyzed, resulting in the detection of 5 true-positives (of which 4 had mild symptoms) and 

16 false-positives. For four teachers, a false negative result was assumed, as they reported to 

have received a positive PCR test result during the self-testing period. Although that the 

authors concluded that high-frequency, self-performed rapid antigen tests can potentially 

reduce transmissions, and that testing may be most beneficial when applied during high local 

incidence and when mild or atypical symptoms are present, the study provides little evidence 

for the claimed additional value. It rather suggests that intensifying symptom screening might 

be as effective. 

A study in Switzerland prospectively tested 641 6-16-year-old school children and 66 teachers 

twice 1 week apart with both a rapid Ag test and a PCR (24). 1 child had a positive PCR at T1, 

corresponding to a point-prevalence in children of 0.2% (95% CI 0.0% to 1.1%), and no positive 

PCR was detected at T2. The child with a positive PCR was negative on the rapid Ag test, and 

there were 9 false positive rapid Ag test results. The authors concluded that given the low 

point prevalence even in a setting of very high incidence, a targeted test, track, isolate and 

quarantine strategy for symptomatic children and school personnel adapted to school 

settings is likely more suitable approach than surveillance on entire classes and schools. 

Repetitive screening in contact professions 

No scientific literature was identified with regard to the effectiveness of repetitive screening 

in non-medical contact professions. Also scientific literature on the risk of transmission 

through non-medical contact professions is rare.  

In a retrospective case-control study in the UK, using data from three periods (late August, 

late September, and late October 2020), employees in close contact services (barbers, 

hairdressers, nail salons, tattoo studios and tanning salons and any other services which 

require close contact) had increased odds of infection in all three periods. After adjustment 

for possible confounding factors, the odds ratio was 2.9 (95%CI 1.1-7.7), 1.1 (95%CI 0.4-3.0) 

and 1.2 (95%CI 1.8-1.9) in the three periods, respectively (25). 

A study in the Netherlands, analyzing weekly test positivity in public test locations by 

population subgroup between 1 June and 17 October 2020, found that hairdressers and 

aestheticians had higher test positivity compared with a reference group of individuals 

without a close-contact occupation (26). 

A case report of two hair stylists in the US who continued working with clients while positive 

and with symptoms of COVID-19, and of which none of the 67 of the 139 clients they had 

serviced and who had agreed to be tested, tested positive, received a lot of media attention. 

This lack of apparent transmission was explained by the correct use of preventive measures 

(correctly using masks) in this particular case (27). 

An analysis of the 7-day incidences for the general Belgian population, for all employees 

recorded in the RSZ database, and for the employees in stores, the hairdresser sector, and 
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the beauty sector showed that the incidence during the second wave in hair and especially 

the beauty sector rose well above the average RSZ population (Figure below). 

 

A simple thought experiment concluded that with this high incidence (of more than 

1,000/100,000/week) hair dressers and beauty specialists could in Belgium potentially have 

up to 30,000 infectious close contacts over a three week period. Assuming a 20% infection 

rate, this would result in 6,000 new infections over three weeks, or 286 a day (28). 

Repetitive screening in higher education students 

The 14-day cumulative incidence per age group in Belgium during the second wave provide 

some evidence that reopening higher education institutions can affect the spread of the virus. 

From mid-September onwards, incidence increased most rapidly in the 20-29 years old age 

group and attained a higher level than in the other age groups (Figure below). 
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Most literature on test strategies in higher-education students comes from the United 

States.  

A prevention strategy including risk reduction behaviors, frequent testing using pooled SARS-

CoV-2 PCR testing, and contact tracing in an American university was successful in limiting 

SARS-CoV-2 transmission (29). Entry testing of 8,873 students detected 17 positive cases and 

repetitive pooled testing (residential undergraduates twice weekly, off-campus 

undergraduates one to two times per week, and graduate students approximately once 

weekly) 29 positive cases. One half of infections were asymptomatic, and some had high viral 

loads. Pooled testing reduced the need for resources while allowing high throughput with 

high sensitivity and rapid turnaround of results.  

A study assessing the most efficient strategy to detect among university students as many as 

possible true positives with as less as possible tests, concluded that a single RT-PCR strategy 

is never preferred (30,31). If the cost of RT-PCR is not of concern, RT-PCR testing for all 

students and retesting all students with a negative first test, is the strategy detecting most 

true positives (87%). If the cost of RT-PCR testing is of concern, a staged approach involving 

initial testing of all returning students followed by a repeat testing decision based on the 

measured prevalence of infection might be considered. 

The potential effectiveness in reducing SARS-CoV-2 transmission through repetitive screening 

(every 2 days) of university students using a rapid, inexpensive, and even poorly sensitive 

(>70%) test, coupled with strict behavioral interventions, has also been demonstrated by 

analytic modeling studies (32).  

The validity of a rapid Ag test in the context of screening university students was assessed in 

a study in Wisconsin (33). 1,098 paired nasal swabs were tested with the rapid Ag test and an 

RT-PCR. Sensitivity among asymptomatic students was only 41.2%. Specificity was 98.4%, but 

with a prevalence of only 2.0%, the positive predictive value was only 33.3%. 

Use of saliva specimens for repetitive screening 

Several systematic reviews and meta-analyses of saliva as a possible tool for COVID-19 

detection have been published or are in pre-print (34–38). Most of these show a large 

heterogeneity between studies, due to factors such as type of saliva specimen used, study 

design, type of analysis done, among others. They often conclude that there is a need for 

more research.  

Nevertheless, the overall conclusion is that saliva specimens have a role in the detection of 

the SARS-CoV-2 virus. One article reviewed 39 studies and concluded that detection was as 

consistent and sensitive as the nasopharyngeal swabs (NPS) in most studies, although that a 

faster decrease in viral load was a limitation (35). A meta-analysis of 25 studies calculated that 

88% (95%CI 81% – 93%) of all positives for at least one sample type, tested positive with a 

saliva sample (37). % positive saliva was higher for studies that specified cough or deep throat 

saliva specimen vs studies that did not specifically ask for this. Important was that saliva 

specimens were often effective in detecting asymptomatic infections previously tested 
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negative in nasopharyngeal samples. A possible explanation was that this was because of viral 

nucleic acids from the duct of the salivary gland. 

Two recent preprint studies assessing the use of saliva samples for detection of SARS-CoV-2 

obtained comparable results. One prospective study in three primary care centers, found a 

sensitivity of 86% for saliva specimens collected under supervision and 66.7% for self-

collected samples (39). The sensitivity was highest in samples collected under supervision 

with lower Ct values: 97% in symptomatic and 88.9% in asymptomatic individuals. Another 

study in out-patient test centers and an emergency unit measured a sensitivity of 99.7% in 

patients with a Ct value<=33 and 55.9% in patients with a Ct value>33 (40).  

A recent systematic review and meta-analysis, published in January 2021, of 37 studies with 

7332 paired nasopharyngeal swab and saliva samples, found that the sensitivity of saliva was 

3.4 percentage points lower than the sensitivity of NPS (41). Pooled sensitivity of saliva was 

86.9% of all samples positive on either saliva or NPS. There was, however, a marked difference 

between studies with data on persons presenting for testing (7.9 % points lower) and studies 

retrospectively assessing data of persons with previously confirmed infection. In the latter, 

saliva’s sensitivity was 1.5 % points higher. Performance of saliva was also better in 

asymptomatic people (1.6 % points less) than in symptomatic (4.9 % points less). 

Another recent systematic review and meta-analysis of 8 peer-reviewed studies and 8 

preprints (5922 unique patients) – of which most were also include in the review above - 

calculated a pooled sensitivity of 83.2% (95%CI 74.7-91.4) and a pooled specificity of 99.2% 

(95%CI 98.2-99.8) of PCR on saliva specimens (42). The nasopharyngeal swab had a sensitivity 

of 84.8% (95%CI 76.8-92.4) and a specificity of 98.9% (95%CI 97.4-99.8). The authors 

concluded that saliva PCR diagnostic accuracy is similar to that of nasopharyngeal swab PCR, 

especially in the ambulatory setting.  

A study assessing the validity and accessibility of self-collected saliva and saline mouth 

rinse/gargle samples among 50 participants, of which 40 were confirmed with COVID-19, 

found that gargling was more sensitive, detecting 39 (98%) of the cases, than saliva (26/33 – 

79%) and more acceptable (score of 4.9, versus 4.4 for saliva) (43). 

Relevant experiences in Belgium 

 ULiège invited during the first trimester of the current academic year all its 30.000 

students to submit weekly a saliva sample that is then tested and its results made available 

on a website. The project went on during the whole first trimester, was put on hold during 

the Christmas period and will now restart. Participation fluctuated around 50% of 

students. Most consulted their results. Positivity rate was high during the second wave, 

but is now expected to be lower. There are no data what the effect was on students 

behavior, but ULiège is convinced that positive testing students adhered to their isolation. 

Anonymity was obligatory, because in a study context, and therefore positive students 

could not be reported and tracing of their high-risk contacts not initiated. 

 KU Leuven is implementing convenient and free testing, comprehensive contact tracing, 

preventive measures in student residences and proactive communications to encourage 
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students at risk to go asap for testing when indicated (symptomatic, high-risk contact, 

returning traveler…) and adhere to isolation and quarantine rules. Building on this, a pilot 

is proposed in which testing criteria are expanded in the local student population to allow 

an individual student to book a test based on their self-assessed infection risk in addition 

to the current criteria. This combined with education and communications on temporal 

patterns of infectiousness, diagnostic accuracy of PCR tests and on risk mitigation 

strategies could improve transmission control while edging towards mitigation instead of 

pure restriction. The pilot will be strictly and continuously monitored by the existing test 

& trace operations.  

 Uliège is since November 2020 inviting all staff of all nursing homes in Wallonia to weekly 

collect a morning saliva sample, which is then tested with an RT-PCR. Overall, 85% of the 

nursing homes participated each week, and it is believed at least 58% of the staff. 1158 

people tested positive, corresponding with 0.92%. 96% of the positive tested people 

consulted their result. 115 clusters were detected. Sensitivity was good in samples with a 

high viral load (Ct value <25 ), comparable to what was found in the literature. A strategy 

of pooled testing of three samples was applied, with good results, only 0.3% of the positive 

samples was missed. Initially, a quite large proportion of the collected samples was 

unanalyzable, but the technique was gradually improved and at the end only 0.25% was 

unanalyzable. A downside of the set-up was that positive results were not reported to the 

Sciensano database/call centers, and therefore contact tracing could not automatically be 

launched. 

 Also in Liège, 185 students, staff and parents of a primary school are since mid-September 

2020 weekly tested on saliva samples obtained through gargling. 24.9% have tested 

positive during this period, 20.6% of the children and 27.1% of the adults. Infections 

among children were a combination of outside-school infections and one cluster of 

within-school infections (of 6/13 children the origin of the infection was unknown, family 

members negative at diagnosis, but 5 of them were positive as part of other positive 

samples within two different class rooms; 5/13 were detected positive at the same time 

than at least one parent). The experience of collecting samples through gargling was 

positive. The high positivity rate appears to indicate good sensitivity.  

 Uhasselt is developing, jointly with INSERM, a model for modelling infections in a primary 

school environment. The model explores different scenarios, one with testing based on 

symptoms and one with repetitive screening. For symptomatic cases, an Ag RDT is used, 

for asymptomatic, a RT-PCR. The parameters can be changed and adapted to other 

environments, such as secondary schools. Preliminary results point towards a 

combination of testing all symptomatic and high-risk contacts with repetitive screening of 

teachers, as the probably best strategy in schools. More modelling is however needed, for 

example incorporating a presumed higher infectiousness of the UK strain. 
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 Another study by ULiège, still to be published1, showed a higher sensitivity among 

symptomatic patients in samples collected through gargling (74.0%) than through spitting 

(68.2%).  

 A study by UAntwerpen is ongoing in secondary schools. Paired saliva/naso-pharyngeal 

swab specimens were, as of mid-January, collected from 112 pupils (12-14 years), 263 

health care personnel and 33 teachers. Saliva was collected using the spitting device 

developed by ULiège.  Overall sensitivity of the saliva samples among adults is low (60%) 

and among pupils very low (33%), probably because viral load was low. A lower sensitivity 

in children than in adults has also been demonstrated in other studies. The percentage 

non-interpretable samples is high (around 10%). Collection in children was often difficult 

and required direct supervision. 

International recommendations 

Repetitive screening in general 

Very few countries have issued guidelines on repetitive screening.  

ECDC mentions in their Population-wide testing of SARS-CoV-2: country experiences and 

potential approaches in the EU/EEA and the United Kingdom report (19 August 2020) that 

most EU/EEA countries and the UK regularly test individuals in high-risk settings such as at 

healthcare facilities. Of the eight countries that responded to the ECDC enquiry that are not 

currently planning population-wide testing of individuals without symptoms, at least five 

regularly test individuals without any symptoms in high-risk settings e.g. healthcare workers, 

individuals working in long-term care facilities, and people in various other settings, such as 

patients admitted to hospitals, individuals in specific occupational settings, prisons, etc. 

Testing in these settings was sometimes occurring in response to a cluster of cases reported 

in that group or setting, or carried out to protect vulnerable populations (i.e. patient groups, 

health workers, patients or long-term care facility residents). 

WHO 

Apart from criteria for repetitive screening of health workers, no guidelines with regard to 

repetitive screening were identified.  

Repetitive screening in a school environment 

In their latest update (23 December), ECDC continues to recommend testing at schools and 

other educational settings only in the following circumstances: (1) symptomatic cases; (2) 

asymptomatic high-risk exposure (close) contacts of cases; and (3) possibly school-wide 

testing when clusters of confirmed cases. RT-PCR remains the gold standard, but rapid Ag 

tests can be considered as well. 

                                                

1 Defêche et al. (2020). In-depth comparison of clinical specimens to detect SARS-CoV-2. The New England Journal of 
Medicine [Submitted for publication] 
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USA-CDC 

The latest recommendation from CDC with regard to testing in K-12 schools (elementary, 

middle and high-schools) dates from December 4 (44). The first priorities are (1) persons with 

symptoms of COVID-19; (2) persons who have had contact with someone with COVID-19; and 

(3) all students, faculty, and staff with possible exposure in the context of outbreak settings. 

‘Repeat testing and/or expanded testing of teachers, staff, and students can be considered in 

schools where the risk of transmission is moderate to high. Public health officials can 

determine, in collaboration with school administrators, the appropriateness of offering 

repeat testing to randomly-selected asymptomatic teachers, staff, and students at the school. 

Testing teachers and staff should be prioritized over students in any sampling strategy, and 

older students prioritized over younger students. Persons who have recovered from COVID-

19 in the past 3 months should be excluded.’ 

CDC indicators to consider the risk of transmission moderate or high are (45): 

Indicators Moderate Higher Highest 

Core 

14d incidence/100,000 20-50 50-200 >200 

Positivity rate 5-8% 8-10% >10% 

Ability to correctly and 

consistently implement 5 

key mitigation strategies 

3-4 implemented 1-2 implemented 0 implemented 

Secondary 

% change in new 

cases/7d 

-5%-0 0-10% >10% 

% hospital beds occupied 80-90% >90% >90% 

% IUC beds occupied 80-90% >90% >90% 

% hospital beds occupied 

by COVID-19 patients 

10-15% >15% >15% 

Local outbreaks Yes Yes Yes 

‘Entry testing or universal one-time testing is not specifically recommended because it is not 

known if testing of all staff, teachers, and students at one point in time provides any additional 

reduction in virus transmission above the key mitigation strategies recommended for schools. 

However, if infrastructure is in place, and resources are available, schools can serve as a venue 

for health departments to offer community-based testing to teachers, staff, students and 

potentially their family members.’ 

USA-Others 

In a recent report, the Rockefeller Foundation recommends, building on positive experiences 

in some universities and schools in the US, to repetitively test students and staff (46). Students 

should be tested at least once a week — every week. Adults, including teachers and all in-

classroom personnel as well as outside of classroom staff, should be tested at least twice a 
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week — every week. The authors recommend it in all schools (elementary, middle and high 

schools), starting with elementary schools as the first priority. The preferred test is an RT-PCR, 

although that a rapid Ag RDT is considered a good alternative. 

UK (England) 

From January 2021 onwards, all staff and students of all schools and colleges with secondary-

age students were to be repeatedly tested (47). Students would be offered two rapid Ag tests 

a week, spaced three to five days apart and staff once weekly. Anyone with a positive result 

would need to leave school/college, and take a confirmatory RT-PCR. In a later phase, the 

strategy was to be expanded to primary schools. The test would be done on a (combined 

nasal/oral?) swab, possibly self-administered by the student/staff.  

On 4 January 2021, a national lockdown was announced and schools and colleges could only 

allow vulnerable children and young people and the children of critical workers to attend (48). 

All other school and college children and young people will learn remotely until at least the 

February half term. The repeat test strategy will continue to be used for the support staff and 

children that still attend secondary schools. 

No other country was identified that yet initiated a similar test strategy in schools. 

Repetitive screening in contact professions 

No country or agency was identified currently recommending repetitive screening in non-

medical contact professions. In most neighboring countries (The Netherlands, Germany, most 

of the UK) non-medical contact services are currently closed. In France they continue open, 

but without testing strategy. 

Repetitive screening in higher education students 

Few countries have developed guidelines on testing strategies in higher education students. 

CDC 

CDC states (49): Institutes of higher education might test students, faculty, or staff for 

purposes of surveillance, diagnosis, screening, or in the context of an outbreak. Individuals 

should be considered for and offered testing if they: 

 Show signs or symptoms consistent with COVID-19 (diagnostic) 

 Have a recent known or suspected exposure to a person with laboratory-

confirmed COVID-19 (diagnostic) 

 Have been asked or referred to get testing by their healthcare provider or health 

department (diagnostic) 

 Are part of a cohort for whom testing is recommended (in the context of an 

outbreak) 

 Are attending an institute that requires entry screening (entry testing as part of 

screening) 

 Are in a community where public health officials are recommending expanded 

testing on a voluntary basis including testing of a sample of asymptomatic 
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individuals, especially in areas of moderate to high community transmission 

(screening) 

 Volunteer to be tested in order to monitor occurrence of cases and positivity rate 

(surveillance) 

With regard to testing asymptomatic individuals without known exposure, some institutes 

implement policies requiring testing of all students, faculty, and staff for COVID-19 before 

allowing campus entry (entry testing or universal one-time testing or two-phase entry testing) 

or testing repeatedly throughout the semester or at specific intervals. Testing a random 

sample of asymptomatic students, faculty, and staff could increase the timeliness of outbreak 

detection and response by rapidly identifying and isolating COVID-19 cases that would have 

otherwise gone undetected without testing; the number of students tested should take into 

consideration the population size. In a setting, with frequent movement of faculty, staff and 

students between the institute and the community, a strategy of entry screening combined 

with regular serial testing might prevent or reduce SARS-CoV-2 transmission. Implementation 

of mitigation strategies (e.g., social distancing, masks, hand hygiene, enhanced cleaning and 

disinfection) should go along with any of the various testing strategies. 

Possible test strategies include: 

 Testing a campus population at one point in time, such as at the beginning of the 

semester 

 Universal testing, and repeat universal testing one week later as a requirement for 

some situations such as moving into on-campus residential halls 

 Testing a random sub-sample of a campus population multiple times during a 

semester at specific intervals 

In an opinion paper by CDC, the following possible strategies are listed (50): 

 Universal entry screening: testing all students before arrival on campus; 

 2-phased universal screening: pre-arrival testing paired with a follow-up test, typically 

about 1 week after arrival;  

 scheduled screening, with repeated testing of the entire campus population 

(eg,weekly);  

 random screening, with testing a random sample of the campus population;  

 testing on-demand, by making tests available to students on campus on demand but 

not requiring testing; and  

 wastewater testing to detect virus in the sewage overall or for specific facilities (eg, 

residence halls). 

UK 

In December 2020, the government of the UK announced that all students should be offered 

Covid tests when they return to university to help identify and isolate those who are 

asymptomatic but could spread the virus (51). All universities would be offered 

testing facilities to give students two lateral flow tests, three days apart, with results turned 

around within an hour to help control the spread of the virus.  
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