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C O R O N A V I R U S

Large-scale implementation of rapid antigen testing 
system for COVID-19 in workplaces
Laura C. Rosella1*, Ajay Agrawal2,3, Joshua Gans2,3, Avi Goldfarb2,3, Sonia Sennik3, Janice Stein4

The transmission of coronavirus disease 2019 (COVID-19) in workplaces has been a persistent issue throughout 
the pandemic. In response, a not-for-profit initiative emerged to mitigate COVID-19 workplace transmission in 
Canada. We report the process for establishing a workplace frequent rapid antigen test (RAT) program. The 
screening program identified 473 asymptomatic individuals who tested positive on the RAT and confirmed posi-
tive by a nasopharyngeal polymerase chain reaction (PCR) diagnostic test. One in 4300 RATs was presumptive 
positive but later tested PCR negative, and thus, false positives did not meaningfully disrupt workplace opera-
tions. Most employers rated the program highly and felt strongly that the program contributed to workplace and 
community safety. The findings describe a sustained and scalable implementation plan for establishing a fre-
quent workplace testing program. High-frequency testing programs offer the potential to break chains of trans-
mission and act as an extra layer of protection in a comprehensive public health response.

INTRODUCTION
Regular, frequent rapid antigen testing has been proposed as a scal-
able method to control coronavirus disease 2019 (COVID-19) trans-
mission through asymptomatic screening (1, 2). A recent systematic 
review of rapid antigen tests (RATs) has demonstrated the effective-
ness in detecting most cases early in the course of infection (3), and 
recent studies continue to support the finding that antigen tests are 
accurate (4). One of the reasons employees in workplaces are at risk 
is that we lack information on those who are asymptomatic and in-
fectious and could transmit to others within workplaces or their 
homes (5). Instead, the protocols in place typically target those who 
are symptomatic and have gone for diagnostic testing, which can 
take several days, thereby missing the opportunity to quickly con-
tain transmission before the onset of clear symptoms. Individuals 
who are infectious but asymptomatic (mostly because they are pre-
symptomatic, paucisymptomatic, or have mild, vague symptoms) are 
important contributors to severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) transmission, particularly in the early stages of 
their infection (6, 7). Newer variants also may be more likely to be 
asymptomatic or have shorter infectious windows, making it more 
important to test before waiting for symptom onset (8). RATs have 
continued to have the ability to detect new variants of concern that 
have emerged over the pandemic (9). Without asymptomatic test-
ing, there are no other ways to detect these infectious individuals 
until they become symptomatic, after which spread could have 
already occurred, and the ability to test-trace-isolate is substantially 
hindered (6, 7). The larger consequence of this information gap is 
that these infectious cases contribute to spread, uncontrolled trans-
mission, and workplace shutdowns (5, 10–13). Rapid antigen screen-
ing for COVID-19 provides useful information on who is likely to 
be infectious (11), and information can be gained in real time to 
proactively manage infectious individuals, particularly when serial 
screening (e.g., at least two times weekly) is one of several layers of 

protection alongside others such as vaccination, masking, physical 
distancing, and ventilation (1).

While some asymptomatic screening programs have been de-
scribed in the literature (12–15), they have been limited in size and 
scope or have been focused on contextually different settings out-
side of workplaces (16), including clinical settings (17). Furthermore, 
other large-scale screening programs that have a serial design (i.e., 
regular, frequent screening rather than ad hoc or one-time testing) 
have not had their implementation process systematically described, 
data collected, nor even suggestive evidence of their efficacy. Fur-
thermore, public health officials often cite concerns regarding logis-
tics or unintended consequences of RAT-based screening. However, 
no studies of this scale report on the experience of individuals and 
organizations participating in the program to adequately justify those 
concerns. The Creative Destruction Lab Rapid Screening Consor-
tium (CDL RSC) is a not-for-profit initiative formed in Canada in 
August 2020 to help workplaces manage the COVID-19 crisis. The 
system was designed to be sector agnostic and applied to organiza-
tions of every size (from two or more employees up to hundreds of 
thousands). The guiding principle of the CDL RSC has been a com-
prehensive framing of the health crisis, specifically that the manage-
ment of the COVID-19 pandemic is an information problem (5). 
This study, being the largest known implementation of a standard-
ized routine asymptomatic screening program in a range of work-
places, with standardized data collection, fills many of these gaps.

The goal of this paper is to provide a comprehensive description of 
a real-world, large-scale implementation of a frequent antigen screen-
ing program implemented in hundreds of organizations across 
Canada. We describe the process and data on adoption and positive 
cases identified and report on experiences using survey data from 
participants and organizations.

RESULTS
The CDL RSC process
The CDL RSC is a coordinating entity that developed standard op-
erating procedures (SOPs) to guide implementation in organizations 
and adherence to public health guidelines, a data system, and sup-
port for implementing organizations.
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Standard operating procedures
An SOP is a process to be followed routinely in a designated situa-
tion. To enable a rapid antigen screening program at a wide variety 
of organizations, we developed a detailed playbook to the process 
that allows organizations to get up and running quickly. This guide 
is aimed at the people running the screening program for the indi-
vidual organizations (“site leads”) and describes various aspects of 
implementing a rapid screening system that together represent the 
CDL RSC program. This guide is the central aspect of our screening 
program. It summarizes the process developed with the initial pilot 
partners in consultation with public health authorities. It provides 
participants with the knowledge they need to set up their own work-
place screening. Table 1 briefly describes the SOP used in this pro-
gram. See text S1 for complete information and links to documents.

Engagement with public health authorities
Given that rapid antigen workplace screening is a new public health 
tool, we worked closely with public health authorities to ensure that 
the system adhered to public health guidelines while preserving its 
flexibility and operational feasibility. In particular, we repeatedly en-
gaged in conversations and shared data that we had gathered in an 
effort to balance safety guidelines with the benefits of a procedure 
against the costs of not having that procedure available. As the CDL 
RSC was starting up, the regulatory environment in Canada was lim-
ited, with few screening technologies approved, and those that were 
approved required health care professionals to administer them. The 
situation was dynamic, with accommodations and updating needed 
to the administration throughout. We worked with public health 
authorities in most provinces and federally to describe the challenges 

Table 1. Elements of the SOPs followed by participants in the CDL RSC. PCR, polymerase chain reaction. 

Step Description

Preparation The preparation requires leadership and (if applicable) union buy-in and a clear assignment of responsibility. 
Key decisions include who will administer the RATs (a health care professional, a trained professional, 
or self-screening by the individual employees) and whether screening will be mandatory or voluntary.

Forms There are a variety of mandatory requirements and forms included in the process: the letter of agreement, 
software licensing agreement, contact registration, team member registration, an invitation to the 
CDL RSC community Slack workplace, new screening site, screen preorder, certificate of inventory, and 
regular questionnaires on RATs used, cases detected, and operational challenges. These elements 
are critical to ensure program fidelity and quality.

RATs and supplies Site leads need a process for calculating the number of screens that RATs required (number of 
participants × 2 per week × number of weeks × 1.05 to allow for spoilage and training). There may also 
be distinct types of equipment needed, including tables, chairs, timers, gloves, gowns, and biohazard 
waste bags. The Canadian government provides RATs. RAT orders were tracked through a CDL RSC 
form; CDL RSC coordinated directly with the supply chain managers in the federal and provincial 
governments to support shipment fulfillment. For on-site screening programs, inventory control 
requires daily checks and a full weekly inventory of all supplies.

Screening station layout and setup  
where applicable

While there is some flexibility, there are several requirements for screening stations if they are on-site. 
Waiting areas, traffic flow, and signage also need to be specified. Waiting areas, for example, require 
floor markings to allow people to be safely distanced.

Communications and registration The program strongly encourages initial communication from the organization’s leadership. The goal is to 
provide sufficient information so that employees can understand the program’s purpose, make an 
informed decision about participation if voluntary, and give employees the opportunity to ask 
questions. A standard consent form is required for all participants (see text S2).

Screening frequency and booking The program is anchored around regular screening, defined as at least twice every 7 days, as screening 
more frequently is needed with a less sensitive test to reduce transmission. It is continually emphasized 
that more frequent screening with a rapid turnaround time (i.e., isolating can happen right away) is as 
effective as less frequent screening with a more sensitive test. The days that testing is available need to 
be selected (e.g., Monday and Thursday) and communicated to employees.

Training The program provides written materials and video guides that provide the necessary training for self- or 
supervised specimen collection. In addition, each screening kit comes with positive and negative control 
swabs. These control swabs validate that the screening devices are working correctly and that the 
administrator can perform and interpret the tests correctly.

Communicating results Employees are immediately informed of results or declare if self-screening. This is automatic if using an 
application. It is recommended to collect another swab and repeat the RAT if inconclusive. To maintain 
confidentiality, any in-person or phone conversations must be in a private area where others cannot 
overhear. Furthermore, the participant should be able to ask questions. The employee should be told 
the next steps, including collecting their belongings, going home to self-isolate, and arranging a 
confirmatory diagnostic PCR test at a local assessment center. The organization also should begin their 
plan for internal contact tracing and notification processes once the confirmatory PCR test result is 
provided.

Data To keep track of whether individuals are screened at least twice every 7 days, it is necessary to keep some 
identifying information for use only by the employer. A consent form and clear privacy policy are 
therefore required. In addition, data collected are deidentified before being sent to the CDL RSC central 
data infrastructure. This central data infrastructure is used to improve operations, prepare aggregated 
reports with public health authorities, and conduct evaluations.
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in bringing rapid screening to workplaces of all sizes. Central to this 
process was relationship building through frequent communication 
and interaction both provincially and federally.
Regular screening
An important aspect of the CDL RSC requirement is for regular 
serial screening of employees, (i.e., at least two times weekly) rather 
than tracking the number of RATs used. Regular screening, which 
we define as two times per 7-day period, has been shown to reduce 
transmission (2). We selected twice per 7-day period on the basis 
of modeling studies that demonstrate the impact of screening every 
3 days and the 3- to 5-day incubation period of the virus. Therefore, 
screening at least twice per week should detect most asymptomatic 
cases before they are able to infect others at the workplace, given the 
properties of the virus that were circulating at the time. There is also 
the benefit of the rapid turnaround of the test in more quickly 
being able to isolate immediately (18). Regular screening adds sub-
stantially to the operational burden of a rapid screening system 
because it requires a privacy-compliant data system to keep track of 
individual workers. Data privacy and consent, data collection and 
sharing, and the central data infrastructure aspects of the SOPs are 
all necessary to ensure that employees are regularly screened and not 
simply tested in an ad hoc manner.
Peer support
The CDL RSC provided training materials on how to set up the system 
with an existing organization, including a resource plan, job descrip-
tions, and an organizational chart. To implement quickly and reduce 
errors, the program emphasizes information sharing and peer support 
through regular “town hall” meetings and through an organization- 
to-organization buddy system. The peer support system enables 
shared learning so that successful innovation can be scaled quickly 
and so that mistakes are not repeated across organizations.

Figure 1 shows the onboarding process for the screening pro-
gram. Once the participation agreement is signed and the team mem-
bers are identified, the meetings begin. The kickoff meeting involves 
a public health orientation, a description of the playbook and actions 

that need to be taken, and an open discussion. Subsequent meetings 
allocate half the time to updates from the participating organiza-
tions and key public health updates, actions to be taken, the data 
system, and an open discussion. Toward the end, “pay-it-forward” 
time begins, in which participating organizations mentor an incom-
ing cohort. Weekly meetings are designed and delivered in a specific 
manner to optimize an efficient transfer of knowledge across all or-
ganizations. The CDL RSC team engages with the community to en-
courage positivity, collaboration, and openness to extract anecdotes 
from participating organizations to build relationships, reinforce 
lessons learned, and ultimately develop best practices.

Outcomes of the rapid screening system
We describe two types of results. First, we provide data from the CDL 
RSC data system on the number of organizations, number screened, 
and the number of positive cases identified. Second, we report the 
results of a survey of participating organizations.
Adoption, RATs, and cases
Figure 2 shows the number of distinct organizations in the CDL 
RSC over time. Organizations are considered active in the week that 
they record their first screen. Growth was slow at first and dominated 
by large organizations with more than 10,000 employees. In March and 
April, organizations between 100 and 10,000 employees joined. Start-
ing in mid-May, most new organizations were under 100 employees.

Figure 3 shows the weekly values for the number of RATs de-
ployed, the number of people regularly screened (twice in 7 days), 
and the number of positives. The figure shows a sharp increase in 
the number of RATs and the number regularly screened during 
Canada’s third wave, in April and May 2021. After the wave, the num-
ber of people screened flattened out, even as the number of organi-
zations continued to increase (as evidenced in Fig. 2). This means 
that the number of people screened per organization declined. The 
number of positive cases grew sharply in April and peaked at 105 
during the week starting on 8 May 2021. Discussions with the orga-
nizations suggest that this decline in the number screened was due to 

Fig. 1. The onboarding process for organizations enrolled in the RSC. This timeline figure represents the starting point from which the organization decides to par-
ticipate (far left), followed by the different stages of the program indicated by lines in the timeline. All organizations follow this process and ensure the integrity of the 
program. The arrow to the far right indicates that engagement through town halls continues as long as organizations are screening in the program.
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vaccinated people opting out of the voluntary screening. As one site 
leader put it in the Slack channel on 7 May 2021, “People are think-
ing with vaccinations ramping up, rapid testing/screening is no lon-
ger required.”

In total, Table 2 shows that we identified 604 presumptive posi-
tive cases between the launch of the program on 11 January 2021 
and 25 June 2021, from 321,905 total RATs used (see Table 1). Of 
these, 473 were confirmed by polymerase chain reaction (PCR), 75 
were false positives, and we did not receive data for the remaining 
56. Assuming that the ratio of 75 confirmed negatives to 473 con-
firmed positives holds for the unconfirmed, then approximately 
1 in 4300 RATs comes back as false positive. Using nonparametric 
bounds for the missing data, between 1 in 2457 and 1 in 4292 were 
false positives (19). In contrast, if the ratio holds, then approximately 
1 in 600 RATs identified cases that were confirmed positive by PCR.

The program used two different types of RATs: Abbott Panbio and 
BD Veritor. For Abbott Panbio, the rate confirmed by PCR false 
positive was approximately 1 in 5285 RATs. For BD Veritor, it was 
approximately 1 in 1735. In the literature, real-world estimates suggest 

that the Panbio is 73 to 98% sensitive and 100% specific (20–22) and 
that the BD Veritor is 84 to 96% sensitive and 99 to 100% specific (23). 
Overall, by taking at least 473 cases out of the workplace, regular 
workplace rapid antigen screening likely substantially reduced the 
prevalence of COVID-19 in workplaces that remained open.
Survey data
The survey results are provided as shown in fig. S1. We sent the 
survey to all 163 individuals identified as project leads and received 
116 responses for a 71% response rate. In terms of satisfaction, 68% 
of participants were very satisfied with the program, and an addi-
tional 31% were satisfied. One participant was dissatisfied, although 
they remained in the program. This participant found the onboard-
ing process more difficult than expected. In the unlikely scenario 
that the nonresponses represented the dissatisfied, the lower bound 
on satisfaction with the program is 70%.

In terms of recommendations, 73% strongly agree that they would 
recommend to others. Of these, 79% have already done so. An addi-
tional 23% agree, and 78% of these have already done so. The re-
maining 4% neither agree nor disagree, although 1 of them (25% of 4) 

Fig. 2. Total number of organizations over time by the number of employees between 11 January 2021 and 25 June 2021. The number of organizations is on the 
y axis, and the calendar date is on the x axis. The graph represents the cumulative number across the program with colors indicating the size of the organization according to 
the number of employees, with blue representing organizations with less than 100 employees, orange indicating organizations with between 100 and 1000 employees, 
gray representing organizations with 1000 to 10,000 employees, and yellow representing those with >10,000 employees.
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has already recommended the program to others. Overall, 69% of 
respondents have already recommended the program to others.

The survey also examined the four aspects of the program de-
scribed above.

1) SOPs: A total of 96% agreed or strongly agreed with the state-
ment, “I had access to all the information needed to set up and op-
erate my screening site.” One respondent strongly disagreed, and 
no respondents disagreed. A total of 89% agreed or strongly agreed 
with the statement, “When I was unsure what to do, I relied on the 
CDL RSC resources such as the playbook, Slack, and standard oper-
ating procedures.” A total of 3% disagreed or strongly disagreed. A 
total of 78% agreed or strongly agreed with the statement, “I found the 
data system valuable.” A total of 3% disagreed or strongly disagreed.

2) Engagement with public health authorities: A total of 69% 
agreed or strongly agreed with the statement, “The CDL RSC en-
abled communication with government and public health authori-
ties.” A total of 28% neither agreed nor disagreed. A total of 3% 
disagreed or strongly disagreed.

3) Regular screening: A total of 89% of respondents agreed or 
strongly agreed with the statement, “Screening at least two times 
weekly is vital to the CDL RSC’s success.” A total of 3% disagreed or 
strongly disagreed. This high level of agreement suggests that the 
public health emphasis on safe workplaces through regular screen-
ing was understood by respondents.

4) Peer support: A total of 94% agreed or strongly agreed with 
the statement, “I felt there was a strong sense of community within 
the CDL RSC.” No one disagreed or strongly disagreed. A total of 
77% agreed or strongly agreed with the statement, “The weekly op-
erations meetings and biweekly town halls were a good use of my 
time.” A total of 10% disagreed or strongly disagreed. A total of 54% 
agreed or strongly agreed with the statement, “When I was unsure 
what to do, I relied on my industry partner/buddy.” A total of 20% 
disagreed or strongly disagreed. This suggests that peer support was 
useful for some, but many found that the SOPs and weekly meetings 
were more useful.

In addition, we sought feedback from employees in a wide range 
of roles, which have been collated in table S1. Employees reported 
feeling safe and more comfortable and confident in the workplace. 

Several commented on the importance of this program for keeping 
their families safe. Many described feeling initially apprehensive but 
remarked how easy the process was once established. Employees 
recognized that the program contributed to the safety of everyone 
around them, which resulted in a very positive experience.

DISCUSSION
Identifying and isolating COVID-19 cases are critical to the preven-
tion and management of the pandemic. However, to date, testing has 
been overwhelmingly used for diagnostic purposes versus as an ap-
proach to contribute to control. We describe the first widespread 
implementation of a high-frequency antigen screening program. 
We detail the process for establishing and deploying a rapid screen-
ing program across multiple regulatory jurisdictions within a country. 
We further describe how implementation barriers were overcome, 
the experience of the users in the program, and the number of as-
ymptomatic infected cases detected through the regular screen-
ing system.

Overall, we identify several aspects of the program including SOPs, 
regular communication with public health authorities, emphasis on 
regular screening, and peer support as important elements to over-
come operational limitations often stated as a reason not to imple-
ment such programs. Throughout the program, we worked through 
several barriers to implementation, such as the additional logistics 
and cost of having health care professionals administer and the ben-
efits of home screening (so that people did not come into the work-
place setting with COVID-19). Public health officials, provincially and 
federally, were a critical part of the process in quickly responding to 
new information and addressing issues that would have severely 
hindered operations and ability to scale. One important feature of 
the system is the overwhelmingly positive feedback from participants 
from a range of programs. Participants emphasized the value of the 
CDL RSC as a forum for sharing best practices. Participants also under-
stand the importance of biweekly screening to control transmission.

One of the most important findings is the 473 antigen-detected 
and PCR-confirmed asymptomatic and infectious cases that were 
identified by this screening program. As a result of screening, these 
infectious individuals did not enter the workplace and were able to 
be quickly isolated and traced. With the lags in time for symptoms 
to show up and turnaround time for diagnostic tests, had these cases 
not been screen-detected, they may have meaningfully contributed to 
COVID-19 transmission both within workplaces and within the com-
munity, particularly during high-growth periods. Related to this point, 
we have found RATs to be useful in breaking chains of transmission 
in workplaces regardless of vaccination status. This aligns with the 
current guidance that, for the purpose of detecting individuals who 
are infectious, RATs are useful regardless of symptom and vaccina-
tion status (24).

One important aspect of the interpretation of this study is the em-
phasis that these RATs were not meant to replace diagnostic tests or 
to loosen other public health measures. This message was consis-
tently emphasized throughout the program, and the participants 
showed a good understanding of frequent screening as an extra lay-
er of protection to control transmission.

Costs for a program such as this include the RATs, coordination of 
the delivery and program, confirmatory PCRs (many of which would 
be required eventually), and follow-up. However, on the benefit side, 
if the positive cases were not picked up sooner, then there may be an 

Table 2. Total number of RATs deployed, presumptive positives, and 
reported PCR confirmation results in the program between 11 
January 2021 and 25 June 2021.  

Variable Total

RATs deployed 321,905

Number of organizations 73

Presumptive positive RATs 604

Confirmed positive by PCR 473

False positive (PCR negative) 75

No PCR data available 56

Abbott Panbio RATs 285,465

Abbott Panbio false positive (PCR 
negative)

54

BD Veritor RATs 36,440

BD Veritor false positive (PCR 
negative)

21
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outbreak in the organization, and the outbreak may also be larger. 
These outbreaks result in high costs to the organization in the form 
of shutdowns and additional costs for the health system and society 
that come with preventing transmission early, as has been shown in 
cost-effectiveness studies (25).

There are several important limitations to acknowledge. First, this 
study describes the real-world experience of the program and does 
not include validation data that would have been included in other 
screening program assessments. That is, only those that screened pre-
sumptive positive were eligible for a confirmatory PCR. Nevertheless, 
we found the false-positive rate to be low, which is expected given 
several other studies that report the high specificity of these tests for 
detecting infectious individuals, including among asymptomatic in-
dividuals (17, 26, 27). Second, there is a possibility that those who 
did not respond to the survey had a different experience, potentially 
introducing some response bias to the results. However, we did have 
a high response rate, thus minimizing the impact of this. Third, the 
organizations opted to sign up, and thus, it is possible that the expe-
rience, when implemented outside those willing to implement such 

a program, would be different. However, we note that we had more 
than 600 organizations that varied widely in size and scope, thus rep-
resenting a very broad cross section of organizations. Last, we cannot 
comment on this workplace antigen screening program’s impact on 
COVID-19 in the communities more broadly, requiring a different 
design and control data. We envision that this type of work may be 
possible in the future with more comprehensive data on the extent 
of the pandemic over time and in communities.

In summary, we demonstrate that it is feasible to implement a 
large-scale frequent rapid antigen screening program. The program 
successfully allowed for the easy and quick identification of asymp-
tomatic infectious individuals, thereby contributing to further trans-
mission. The learning from this real-world implementation has 
several implications for considering the implementation of a fre-
quent, large-scale antigen-based screening in settings globally. Pro-
tection must be in place in workplaces to ensure that sick pay or 
other subsidy is in place to ensure that employees who test positive 
do not experience negative financial or other consequences. In ad-
dition, with increasing recognition of the importance of layered 

Fig. 3. Total number of RATs administered, the number of employees regularly screening, and the number of presumptive positives (positive on RAT) over time 
between 11 January 2021 and 25 June 2021. The total number of RATs and the number of employees regularly screened are counted on the left y axis, and the number 
of presumptive positives is counted on the right y axis. The calendar date is on the x axis. The lines on the graph represent the number of RATs (blue line), the number of 
employees that were regularly screening at least twice per week (orange line), and the number of presumptive positives (gray line).
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public health response to COVID-19, this study can be used to in-
form other broad-scale efforts that support rapid identification and 
isolation of infectious cases as part of a comprehensive response to 
control COVID-19 spread.

MATERIALS AND METHODS
We organized our study through two modalities. First, we provide 
descriptive statistics from the CDL RSC data system on the number of 
organizations, screenings, and positive cases identified. The num-
ber of employees was self-reported upon registration.

Second, we report the results of a survey of participating organi-
zations as well as a brief qualitative employee survey. Each organi-
zation was requested to ask each employee to complete a form. The 
employees were prompted with the following questions: How did it 
feel to get screened? Why should other people get screened before 
going to their workplace? How do you feel about your organization 
implementing rapid screening systems? We received few responses 
to the employee survey. For the organization-level survey, we sent 
it to all 163 individuals identified as project leads and operators rep-
resenting the 141 active companies on the day the survey was sent 
(12 July 2021). We received 116 responses from 94 different compa-
nies for a response rate of 71% at the individual level and 67% at the 
company level. Results are reported for all responses, including multi-
ple individuals from the same company if applicable. The survey 
and survey results are available in the Supplementary Materials. The 
data were collected to inform the operational requirements of de-
ploying rapid antigen screens in workplaces. This study was approved 
by the University of Toronto Research Ethics Board (protocol 
no. 42015).

SUPPLEMENTARY MATERIALS
Supplementary material for this article is available at https://science.org/doi/10.1126/
sciadv.abm3608

View/request a protocol for this paper from Bio-protocol.
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