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A cluster-randomised trial of the impact of a policy of daily testing for 
contacts of COVID-19 cases on attendance and COVID-19 
transmission in English secondary schools and colleges: 
Supplementary material 
 

Supplementary methods 
 
Study design 
A cluster randomised design was used as school-based contact events and transmissions 
affect a network of individuals attending the same school. Different interventions 
potentially affect not just the individuals randomised, but also their direct and indirect 
contacts. 
 
Randomisation 
Schools were randomly assigned 1:1 to either a policy of offering contacts daily testing over 
7 days to allow continued school attendance (intervention arm) or to follow usual policy of 
isolation of contacts for 10 days (control arm). Schools were enrolled by UK Government 
Department of Health and Social Care staff who provided lists of participating schools for 
randomisation to investigators at University of Oxford. Where multiple schools were listed 
to be randomised, randomisation was performed in alphabetical order, but proceeded 
without otherwise using school names. Randomisation was performed in blocks of 2 and 
stratified using nine strata to ensure a sample representative of schools and colleges in 
England. Randomisation lists were generated using random number generation provided by 
Stata (version 16). The Stata programme used, had a pre-set seed, and was written by an 
independent statistician (Sarah Walker). Study arm allocations were generated as required 
once schools had agreed to participate, and not available to those involved in recruitment. 
Stratification was performed according to school type, size, presence of a sixth form, 
presence of residential students and proportion of students eligible for free school meals (as 
a marker of social deprivation), the nine strata are listed in Table 1. Randomisation was 
performed by a trial team member (TEAP), who played no role in the enrolment of schools. 
205 schools were randomised, however two did not consent to be randomised and were 
randomised in error. Two schools were listed for randomisation twice (under different 
names), and retained their first random allocation. In total therefore 201 schools are 
reported.  
 
Group assignment was not masked during the study procedures or in analysis.  
 
10 schools participated in a non-randomised pilot of the study protocol in March 2021. 
During the main study they continued to follow the intervention procedures, but do not 
contribute to the analysis of randomised outcomes. 
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Procedures 
Forms of close contact applicable to schools as defined in national guidelines were, face to 
face contact (within 1 metre for any length of time) or skin to skin contact or someone the 
case coughed on; or within 1 metre for ≥1 minute; or within 1-2 metres for >15 minutes. 
Any person who met the definition of being in close contact with a case in the two days 
prior to symptom onset (or prior to positive test if asymptomatic) to 10 days after was 
required to self-isolate for 10 days.  
 
In the intervention group, daily contact testing was performed with a lateral flow device on 
arrival at school or college each morning. Day 1 of testing began the day after a case was 
identified. Where there was a delay to the start of testing, contacts could opt to start DCT 
within 3 days of a case being identified. Testing was done over 7 consecutive days, and a 
minimum of 5 test was required (allowing for no testing on weekends). Five negative tests, 
including one on or after the 7th day of testing was required to complete DCT, at which point 
contacts were released from self-isolation. Contacts who opted to stop testing during the 
process reverted to self-isolation for 10 days. Contacts who tested positive during DCT were 
instructed to self-isolate for 10 days from the positive test.  
 
Data collection 
Data were collected using a web-based data capture system and managed by the Office for 
National Statistics.  
 
Schools reported in aggregate the number of staff and students present on each school day, 
and numbers absent for COVID-19-related reasons and separately numbers absent for other 
reasons. Schools routinely seek and record the reasons for student and staff absences. For 
students reasons for absence are based on reporting by the student, their parent or carer. 
These reports were aggregated and submitted by each school each day. Attendance data for 
individual participating students and staff members were not recorded within the study. 
 
For consented randomised schools that stopped active participation where available a list of 
students and available information on school absences was provided by UK Government 
Department for Education (DfE). School student lists came from National Pupil Database. 
Attendance data came from voluntary school reporting to DfE. This data was made available 
under a Data Sharing Agreement between DfE and DHSC, on the same basis that schools 
provided lists of staff and student without individual consent, namely that it was a task 
carried out in the public interest. 
 
PCR testing 
Results of routine community tests performed outside of the study for SARS-CoV-2 in staff 
and students were obtained from national public health data (“NHS Test and Trace”). 
Matching of results to study participant identifiers was undertaken by the DHSC, following 
each school’s agreement for this process. Results were matched based on an exact match of 
(surname, date of birth, home postcode) OR (first name, surname, date of birth, testing 
centre and school lower-tier local authority [LTLA]) OR (first name, surname, year of birth, 
home postcode). An iterative approach with manual review of school-reported and Test and 
Trace cases was used to define the matching rules. Test and Trace results recorded whether 
the individual was symptomatic or not prior to testing. 
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Routine community-based testing was undertaken by a network of accredited diagnostic 
laboratories, with high-throughput national “Lighthouse laboratories” undertaking testing 
with the ThermoFisher TaqPath assay undertaking the most tests. 
 
Dedicated study PCR testing was also undertaken. All individuals who tested positive for 
SARS-CoV-2 by either LFD or PCR for SARS-CoV-2 infection who consented were asked to 
provide a swab of nose and throat for PCR testing. Additionally, all close contacts in either 
study arm who consented to participate were asked to provide a swab of nose and throat 
for PCR testing on day 2 and day 7 of their testing/isolation period. For contacts undergoing 
DCT the test was done on the nearest school day.  
 
Swabs for PCR testing were sent by courier or mail to a central laboratory and forwarded for 
testing at an accredited clinical microbiology laboratory (Oxford University Hospitals NHS 
Foundation Trust). Samples were stored at -20°C for up to 2 weeks. RNA extraction was 
performed using the KingFisher (Thermo Fisher) automated extraction system. SARS-CoV-2 
PCR was performed using the Thermo Fisher TaqPath COVID-19 kit. Detection of both N and 
orf1ab targets was required for a positive result, with the cycle threshold (Ct) for one target 
≤32 and the other ≤33. Samples with no detected viral targets were considered negative 
and all other samples indeterminate. 
 
Statistical analysis 
The rate of COVID-19-related absences from school amongst those otherwise eligible to be 
in school (i.e. not absent for another reason) were compared between the study arms. 
Students and staff were considered at risk of a COVID-related absence, while not absent for 
other reasons, on school days following enrolment of the school into the study from 19-
April-2021 onwards until 27-June-2021. Weekend days, national holidays, the school half-
term holiday (31-May-2021 to 04-June-2021), and individual school non-school days were 
excluded. 
 
Total rates of COVID-19-related absence per school were compared on an intention to treat 
(ITT) basis, testing for superiority of the intervention, for all schools with available data 
irrespective of whether they participated after randomisation or not. Models were fitted 
using quasi-Poisson regression to account for overdispersion (test for over-dispersion, 
p=0.004). Pre-specified adjustment was made for 6 study stratification groups (Government-
funded, 11-16y, free school meals ≤17%; Government-funded, 11-18y, free school meals 
≤17%; Government-funded, 11-16y, free school meals >17%; Government-funded, 11-18y, 
free school meals >17%; Independent schools; Other), combining several of the smaller 
original randomisation strata given small numbers in these strata, and for participant type 
(student or staff). Repeated daily measurements from the same school were accounted for 
using robust standard errors with clustering by school. The following R code shows the 
model fitted: 
 
m = glm(covid_related_absence ~  study_arm +  

strata_group +  
participant_type,  

        offset = log(at_risk),  
        family = quasipoisson(link = "log"),  
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        data = …) 
 
Standard errors were calculated as follows using the sandwich library: 
 
cov.m = vcovCL(m, type = "HC1", cluster = ~ school_id) 
std.err = sqrt(diag(cov.m)) 
 
We also present results combining data from each school during the study without robust 
standard errors.   
 
For the second co-primary end point, school-based SARS-CoV-2 transmission was estimated 
from rates of symptomatic PCR-positive infections recorded by NHS Test and Trace, after 
controlling for community case rates. This approach was pre-specified in the statistical 
analysis plan, which was finalised before unblinding of the data for analysis. In the original 
study protocol three potential methods to estimate transmission were identified: twice 
weekly regular asymptomatic LFD screening (both study arms), PCR results from 
symptomatic individuals from NHS Test and Trace (both study arms), and in-school LFD 
results from DCT performed as part of the study (intervention arm only). In the statistical 
analysis plan symptomatic PCR-positive infections were chosen as the primary outcome 
measure as reporting of regular asymptomatic LFD screening results was not performed 
consistently during the study (after development of the trial protocol this testing was 
moved to home-based testing, with reporting direct the NHS Test and Trace rather than via 
schools). Further, as asymptomatic individuals testing LFD-positive were requested to obtain 
a confirmatory PCR test, these individuals are included in a secondary analysis considering 
all PCR-positive results whether done for symptoms or not. For this secondary analysis we 
originally proposed to exclude first order contacts on both arms, but as it is likely that not all 
contacts were reported, we present this secondary analysis without this exclusion.  
 
We compared the incidence of symptomatic PCR-positive SARS-CoV-2 infection between 
arms using quasi-Poisson regression (test for over-dispersion, p<0.001). Individuals were 
considered at risk of an infection on all calendar days (school days and non-school days) 
from the later of the date of the start of the study (19-April-2021) or enrolment of their 
school, up until the end of the last week of the study (27-June-2021). Weekly incidence data 
were used, adjusting for the 6 study stratification groups above, participant type, and 
community PCR-positive case rates in the local population in the prior week. Adjustment for 
community case rates was designed to allow the analysis to assess any excess in cases in the 
intervention arm over and above that expected from importation of community-acquired 
cases into the school. Sensitivity analyses examined the impact of using differing lag periods 
between community and school case counts of 1 and 4 weeks prior, and without adjustment 
for community case counts. Community case counts were obtained from nationally 
reported data, publicly available on the gov.uk website, at the LTLA level, using data from 
the LTLA within in which the school was situated. Repeated measurements from the same 
school were accounted for using robust standard errors with clustering by school. The 
relationship between community case rates in the prior week and the outcome was 
modelled using natural cubic splines to allow for non-linearity, up to 5 default-placed knots 
were allowed, choosing the final number of knots based on model fit according to the 
Bayesian Information Criterion. To avoid undue influence of outliers, community case rates 
were truncated at the 2.5th and 97.5th centiles.  
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No interaction terms were included in either of the co-primary outcome models, however 
we tested for heterogeneity in the effect of the intervention on students and staff in 
separate models. We also present subgroup analyses in students and staff separately. 
 
The R code for the fitted model, using the ns function from the splines library is: 
 
m = glm(sx_pcr_pos ~  study_arm +  

strata_group +  
participant_type +  

        ns(community_rate, 3),  
        offset = log(at_risk),  
        family = quasipoisson(link = "log"),  
        data = …) 
 
Robust standard errors adjusting for clustering by school were calculated as above. 
 
To account for incomplete participation in DCT, we present complier average causal effects 
(CACE) estimates for both primary outcomes, estimated using the randomisation arm as an 
instrumental variable and a two-stage regression approach. In this approach, we first fit two 
models: 1) the relationship between study arm and measured compliance, adjusting for the 
covariates above; 2) the relationship between measured compliance and the outcome, 
adjusting for covariates, but not study arm. These estimates are combined to estimate the 
impact of the intervention amongst those actively participating. 
 
Compliance was calculated per school, week, and participant type, as the sum over all study 
school days of individuals eligible for DCT returning a test result or already having 
completed follow up each day, divided by the sum of individuals eligible for DCT. For schools 
in the control arm and those in the intervention arm not actively participating compliance 
was set to zero. For participating schools without any eligible contacts in a given week the 
median compliance per school was used, and where no eligible contacts were identified 
during the study the median compliance per randomisation stratification group. Sensitivity 
analyses were performed using the 25th and 75th centiles for imputation instead of the 
median value.  
 
To account for repeated measurements by school, confidence intervals for CACE estimates 
were generated from 1000 bootstrap samples, using bias-corrected and accelerated 
bootstrap intervals, and sampling based on school clusters. 
 



 

 6 

R code for fitting CACE models used the ivtools package as follows, using the symptomatic 
PCR positive outcome as an example: 
 
 
# model the relationship between  
# compliance and study arm + covariates 
fitX.LZ = glm(compliance ~  study_arm +  

strata_group +  
participant_type +  
ns(comm_rate_100,3),  

data=df) 
 

# model relationship between outcome and compliance + covariates  
fitY.LX = glm(sx_pcr_pos ~  compliance +  

strata_group +  
participant_type +  
ns(comm_rate_100,3),  

              offset = log(at_risk),  
                 family=quasipoisson(link = "log"),  
                 data = df) 
 
# generate CACE estimate 
fitIV = ivglm(estmethod="ts",  

fitX.LZ=fitX.LZ,  
fitY.LX=fitY.LX,  

                 data = df, 
                 ctrl=TRUE) 
 
We report uptake of LFD testing for intervention arm participants, on a per day and per 
participant basis. For the per day analysis, we identified all school days between a contact 
being identified and day 10 following their first exposure to the index case. Participation 
was defined as either return of a test result or where testing had been completed, i.e. ≥5 
test results were already available or a prior positive test had occurred. For the per 
participant analysis, we pre-defined participation as a school recording ≥3 negative or ≥1 
positive LFD test result for the participant. We used Poisson regression with robust variance 
estimation to investigate factors associated with per individual participation rates, including 
the randomisation stratification groups, participant type, age, sex, and ethnicity. We used 
variance adjustment as above to allow for clustering of results by school. This approach was 
used in place of logistic regression as the outcome of interest was common. 
 
The proportion of close contacts testing positive on an asymptomatic research PCR test was 
compared between study arms using logistic regression, given there were relatively few 
events, adjustment was made only for randomisation strata groups and local case counts in 
the previous week (at the LTLA level as above). As individuals could be contacts on multiple 
occasions, including simultaneously with different index cases, we deduplicated our data to 
present one result per non-overlapping contact episode, defining each episode as the 10 
days from the index case. We also use symptomatic community-based testing data from 
NHS Test and Trace to present the proportion of contact episodes associated with a 
symptomatic PCR positive result in the 10 days following the diagnosis of the index case. For 
both asymptomatic and symptomatic analyses we only consider contacts at risk prior to 
their first positive result in the study, as any subsequent result within the 70 days of the 
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study could represent residual RNA from the first infection. We account for clustering of 
results by school as above.  
 
We compared the performance of LFD to PCR testing in participants tested by both methods 
on the same day, regarding PCR testing as the reference standard. Additional data from a 
pilot phase of the study, involving 10 non-randomised intervention schools was included in 
this analysis only.  
 
Secondary analyses relating to analysis of transmission clusters within schools will be 
reported separately once the results of viral whole-genome sequencing are available. 
Similarly, a qualitative analysis of interviews with participants to understand why some 
participated and others did not will be presented separately. 
 
Analyses were performed using R (version 4.1), and the following libraries: tidyverse 
(version 1.3.1), ivtools (version 2.3), sandwich (version 3.0.1), and gtsummary (version 
1.4.1). 
 
Sample size and power 
The challenge with setting a non-inferiority margin for transmission events is that the 
margin’s meaning is highly dependent on the control group event rate, as discussed in the 
main methods. Given the uncertainties in the absolute rates of transmission events in each 
arm, we powered to trial to detect a difference in school attendance. We assumed of 100 
similarly-sized schools randomised to each arm, ~50% would participate. In the control arm 
we assume 30% participation in national twice weekly LFD testing outside the trial, such 
that index cases would be identified at a rate of 1 per school per month, with each 
associated with 50 contacts. Hence with an isolation period of 10 days, 510 isolation days 
per school per month would occur in the control arm. For the intervention arm, we assume 
the intervention would increase uptake of routine LFD testing two-fold to 60% with the 
barrier of potential isolation removed. Therefore, the expected rate of index case detection 
from routine testing doubles to 2 per month. We assume that 70% of contacts will 
participate in DCT, such that only 15 per index case self-isolate, with an additional 2 per 
index case self-isolating following a positive LFD in DCT, but without further contacts outside 
of the existing contacts. This results in an expected 170 missed school days per index case or 
360 per month. Based on these assumptions we estimated that 58 participating schools in 
each arm provides 80% power (two-sided alpha=0.05) to detect a difference in attendance 
between the study arms. However, the number of pupils varied substantially by school and 
therefore the original analysis based on the sample size calculation (which assumed 
approximately equal school sizes) was not appropriate. Further, there was substantial 
evidence of over-dispersion which we also had to account for in the analysis. 
 
Trial Steering Committee 
Martin Llewelyn (University of Sussex) (Independent Chair), Carole Torgerson (University of 
York) (Independent member, educational research), John Tomsett (Independent member, 
head teacher), Susan Blenkiron (Independent member, parent). Non-voting members:  
Sidonie Kingsmill (DHSC Sponsor), Tessa Griffiths (DfE), Sarah Maclean (DfE), Tom Fowler 
(Public Health England), Catherine Hewitt (University of York) (Statistical advisor), Lucy 
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Yardley (Behavioural Study) Tim Peto (Principal Investigator), Bernadette Young (Trial 
Clinician), David Eyre (Data Analysis), Saroj Kendrick (Trial Manager) 
 
Trial Management Group  
Tim Peto (Principal Investigator), Bernadette Young (Trial Clinician), Saroj Kendrick (Project 
Manager), Chris White, Sylvester Smith, Nicole Solomon 
 
Protocol Development  
Tim Peto, Tom Fowler, Peter Marks, Nick Hicks, Susan Hopkins, Lucy Yardley, Richard Ovens, 
David Chapman, Sarah Tunkel 
 
Independent Data Monitoring Committee 
Neil French (University of Liverpool) (Chair), Katherine Fielding (London School of Hygiene 
and Tropical Medicine) (Statistician), Punam Mangtani (London School of Hygiene and 
Tropical Medicine), Catherine Hewitt (University of York) (unblinded statistical advisor), 
Nicole Solomon (secretariat) 
 
Database curation 
ONS DCT Group (Ian Diamond, Emma Rourke, Fiona Dawe, Ieuan Day, Lisa Davies, Paul 
Staite, Andrea Lacey, James McCrae, Ffion Jones, Joseph Kelly, Urszula Bankiewicz); DHSC 
Test and Trace Group (Joseph Hillier, George Beveridge, Toby Nonnenmacher, Fegor Ichofu) 
 
Analysis Group 
Bernadette Young, David Eyre, Tim Peto, (thanks to Sarah Walker for statistical advice) 
 
Writing Committee 
Bernadette Young, David Eyre, Tim Peto 
 



 

 9 

Supplementary tables 
 

School name Randomisation stratum 
Alperton Community School Government-funded, 11-18y, free school meals ≤17% 

Archbishop Holgate's School, A Church of 
England Academy 

Government-funded, 11-18y, free school meals ≤17% 

Ashby School Government-funded, 11-18y, free school meals ≤17% 

Beauchamp College Government-funded, 11-18y, free school meals ≤17% 

Birkenhead Sixth Form College Government-funded, 11-18y, free school meals ≤17% 

Bishop Luffa School, Chichester Government-funded, 11-18y, free school meals ≤17% 

Bishop Ramsey Church of England School Government-funded, 11-18y, free school meals ≤17% 

Bosworth Academy Government-funded, 11-18y, free school meals ≤17% 

Caroline Chisholm School Government-funded, 11-18y, free school meals ≤17% 

Countesthorpe Academy Government-funded, 11-18y, free school meals ≤17% 

Cramlington Learning Village Government-funded, 11-18y, free school meals ≤17% 

Eckington School Government-funded, 11-18y, free school meals ≤17% 

Edgbarrow School Government-funded, 11-18y, free school meals ≤17% 

Erasmus Darwin Academy Government-funded, 11-18y, free school meals ≤17% 

Europa School UK Government-funded, 11-18y, free school meals ≤17% 

Hall Cross Academy Government-funded, 11-18y, free school meals ≤17% 

Hayesfield Girls School Government-funded, 11-18y, free school meals ≤17% 

Hillview School for Girls Government-funded, 11-18y, free school meals ≤17% 

Holcombe Grammar School Government-funded, 11-18y, free school meals ≤17% 

Ivybridge Community College Government-funded, 11-18y, free school meals ≤17% 

Malbank School and Sixth Form College Government-funded, 11-18y, free school meals ≤17% 

Marling School Government-funded, 11-18y, free school meals ≤17% 

Mascalls Academy Government-funded, 11-18y, free school meals ≤17% 

Mayflower High School Government-funded, 11-18y, free school meals ≤17% 

Midhurst Rother College Government-funded, 11-18y, free school meals ≤17% 

Newent Community School and Sixth Form 
Centre 

Government-funded, 11-18y, free school meals ≤17% 

Newstead Wood School Government-funded, 11-18y, free school meals ≤17% 

Notre Dame High School Government-funded, 11-18y, free school meals ≤17% 

Notre Dame High School, Norwich Government-funded, 11-18y, free school meals ≤17% 

Orleans Park School Government-funded, 11-18y, free school meals ≤17% 

Poole Grammar School Government-funded, 11-18y, free school meals ≤17% 

Poynton High School Government-funded, 11-18y, free school meals ≤17% 

Prudhoe Community High School Government-funded, 11-18y, free school meals ≤17% 

Queen Elizabeth's Government-funded, 11-18y, free school meals ≤17% 

Queen Mary's College Government-funded, 11-18y, free school meals ≤17% 

Rainford High Technology College Government-funded, 11-18y, free school meals ≤17% 

Ringwood School Academy Government-funded, 11-18y, free school meals ≤17% 

Sharnbrook Academy Government-funded, 11-18y, free school meals ≤17% 
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Shenley Brook End School Government-funded, 11-18y, free school meals ≤17% 

Sir Joseph Williamson's Mathematical School Government-funded, 11-18y, free school meals ≤17% 

Sponne School Government-funded, 11-18y, free school meals ≤17% 

Springwood High School Government-funded, 11-18y, free school meals ≤17% 

St Mary's Catholic High School Government-funded, 11-18y, free school meals ≤17% 

St Mary's College, Voluntary Catholic 
Academy 

Government-funded, 11-18y, free school meals ≤17% 

Tapton School Government-funded, 11-18y, free school meals ≤17% 

Tauheedul Islam Boys' High School Government-funded, 11-18y, free school meals ≤17% 

Tauheedul Islam Girls' High School Government-funded, 11-18y, free school meals ≤17% 

Teign School Government-funded, 11-18y, free school meals ≤17% 

The Cardinal Vaugh Memorial School Government-funded, 11-18y, free school meals ≤17% 

The Crompton House Church of England 
Academy 

Government-funded, 11-18y, free school meals ≤17% 

The Frances Bardsley Academy for Girls Government-funded, 11-18y, free school meals ≤17% 

The Hart School Government-funded, 11-18y, free school meals ≤17% 

The Harvey Grammar School Government-funded, 11-18y, free school meals ≤17% 

The Kimberley School Government-funded, 11-18y, free school meals ≤17% 

The Kingston Academy Government-funded, 11-18y, free school meals ≤17% 

The Marlborough Church of England School Government-funded, 11-18y, free school meals ≤17% 

Thomas Telford School Government-funded, 11-18y, free school meals ≤17% 

Tonbridge Grammar School Government-funded, 11-18y, free school meals ≤17% 

Tudor Grange Academy, Solihull Government-funded, 11-18y, free school meals ≤17% 

Urmston Grammar Academy Government-funded, 11-18y, free school meals ≤17% 

UTC Oxfordshire Government-funded, 11-18y, free school meals ≤17% 

UTC Swindon Government-funded, 11-18y, free school meals ≤17% 

Wath Academy Government-funded, 11-18y, free school meals ≤17% 

West Lakes Academy Government-funded, 11-18y, free school meals ≤17% 

Whitmore High School Government-funded, 11-18y, free school meals ≤17% 

Wilts South Grammar School Government-funded, 11-18y, free school meals ≤17% 

Alvechurch CofE Middle School Government-funded, 11-16y, free school meals ≤17% 

BBG Academy Government-funded, 11-16y, free school meals ≤17% 

Bishop Rawstorne Church of England 
Academy 

Government-funded, 11-16y, free school meals ≤17% 

Bridgewater High School Government-funded, 11-16y, free school meals ≤17% 

Brighton Hill Community School Government-funded, 11-16y, free school meals ≤17% 

Dorothy Stringer School Government-funded, 11-16y, free school meals ≤17% 

Eden Boys' School, Preston Government-funded, 11-16y, free school meals ≤17% 

Elizabeth Woodville School Government-funded, 11-16y, free school meals ≤17% 

Greenbank High School Government-funded, 11-16y, free school meals ≤17% 

Hasmonean High School for Girls Government-funded, 11-16y, free school meals ≤17% 

Perton Middle School Government-funded, 11-16y, free school meals ≤17% 

Saint Aidan's Church of England High School Government-funded, 11-16y, free school meals ≤17% 
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St Bede's Catholic Middle School Government-funded, 11-16y, free school meals ≤17% 

St Bernard's Catholic High School Government-funded, 11-16y, free school meals ≤17% 

St Edmund's Girls' School Government-funded, 11-16y, free school meals ≤17% 

The Chantry School Government-funded, 11-16y, free school meals ≤17% 

Arrow Vale RSA Academy Government-funded, 11-18y, free school meals >17% 

Aylesford School and Sixth Form College Government-funded, 11-18y, free school meals >17% 

Bay Leadership Academy Government-funded, 11-18y, free school meals >17% 

Bentley Wood High School Government-funded, 11-18y, free school meals >17% 

Bobby Moore Academy Government-funded, 11-18y, free school meals >17% 

Brinsworth Academy Government-funded, 11-18y, free school meals >17% 

Bristol Metropolitan Academy Government-funded, 11-18y, free school meals >17% 

Burntwood School Government-funded, 11-18y, free school meals >17% 

Campsmount_Academy Government-funded, 11-18y, free school meals >17% 

Chiswick School Government-funded, 11-18y, free school meals >17% 

Cranford Community College Government-funded, 11-18y, free school meals >17% 

Derby Moor Academy Government-funded, 11-18y, free school meals >17% 

Didsbury High School Government-funded, 11-18y, free school meals >17% 

Dinnington High School Government-funded, 11-18y, free school meals >17% 

Drapers' Academy Government-funded, 11-18y, free school meals >17% 

Dyke House Sports and Technology College Government-funded, 11-18y, free school meals >17% 

Earl Mortimer College and Sixth Form Centre Government-funded, 11-18y, free school meals >17% 

Eden Boys' Leadership Academy, Birmingham 
East 

Government-funded, 11-18y, free school meals >17% 

Eden Boys' Leadership Academy, Manchester Government-funded, 11-18y, free school meals >17% 

Eden Girls' Leadership Academy , Manchester Government-funded, 11-18y, free school meals >17% 

Freebrough Academy Government-funded, 11-18y, free school meals >17% 

Grace Academy Coventry Government-funded, 11-18y, free school meals >17% 

Haileybury Turnford Government-funded, 11-18y, free school meals >17% 

Harris Academy Wimbledon Government-funded, 11-18y, free school meals >17% 

Heanor Gate Science College Government-funded, 11-18y, free school meals >17% 

Hope Academy Government-funded, 11-18y, free school meals >17% 

Lord Grey Academy Government-funded, 11-18y, free school meals >17% 

Maghull High School Government-funded, 11-18y, free school meals >17% 

Maltby Academy Government-funded, 11-18y, free school meals >17% 

Northampton Academy Government-funded, 11-18y, free school meals >17% 

Oasis Academy Hadley Government-funded, 11-18y, free school meals >17% 

Oasis Academy South Bank Government-funded, 11-18y, free school meals >17% 

Outwood Academy Portland Government-funded, 11-18y, free school meals >17% 

Paddington Academy Government-funded, 11-18y, free school meals >17% 

Patchway Community School Government-funded, 11-18y, free school meals >17% 

RSA Academy Government-funded, 11-18y, free school meals >17% 

Sheffield Springs Academy Government-funded, 11-18y, free school meals >17% 



 

 12 

Sir Thomas Wharton Academy Government-funded, 11-18y, free school meals >17% 

Small Heath Leadership Academy Government-funded, 11-18y, free school meals >17% 

Stone Lodge School Government-funded, 11-18y, free school meals >17% 

The Blyth Academy Government-funded, 11-18y, free school meals >17% 

The Elizabethan Academy Government-funded, 11-18y, free school meals >17% 

The Swan School Government-funded, 11-18y, free school meals >17% 

Thorp Academy Government-funded, 11-18y, free school meals >17% 

Villiers High School Government-funded, 11-18y, free school meals >17% 

Walbottle Academy Government-funded, 11-18y, free school meals >17% 

Beaumont Leys School Government-funded, 11-16y, free school meals >17% 

Burnt Mill Academy Government-funded, 11-16y, free school meals >17% 

Chorlton High School Government-funded, 11-16y, free school meals >17% 

Dean Trust Ardwick Government-funded, 11-16y, free school meals >17% 

Eden Boys' School Bolton Government-funded, 11-16y, free school meals >17% 

Eden Girls'  Leadership Academy, Birmingham Government-funded, 11-16y, free school meals >17% 

Ercall Wood Academy Government-funded, 11-16y, free school meals >17% 

Essa Academy Government-funded, 11-16y, free school meals >17% 

Firth Park Academy Government-funded, 11-16y, free school meals >17% 

Gilbert Inglefield Academy Government-funded, 11-16y, free school meals >17% 

Handsworth Grange Community Sports 
College 

Government-funded, 11-16y, free school meals >17% 

Harris Church of England Academy Government-funded, 11-16y, free school meals >17% 

Harrop Fold School Government-funded, 11-16y, free school meals >17% 

Highfield Leadership Academy Government-funded, 11-16y, free school meals >17% 

James Bateman Middle School Government-funded, 11-16y, free school meals >17% 

Kearsley Academy Government-funded, 11-16y, free school meals >17% 

Kingswood Academy Government-funded, 11-16y, free school meals >17% 

Kirk Balk Academy Government-funded, 11-16y, free school meals >17% 

Lealands High School Government-funded, 11-16y, free school meals >17% 

Looe Community Academy Government-funded, 11-16y, free school meals >17% 

Manor Community Academy Government-funded, 11-16y, free school meals >17% 

North Shore Academy Government-funded, 11-16y, free school meals >17% 

Queensbridge School Government-funded, 11-16y, free school meals >17% 

Red House Academy Government-funded, 11-16y, free school meals >17% 

Royds Hall,  A Share Academy Government-funded, 11-16y, free school meals >17% 

Sale High School Government-funded, 11-16y, free school meals >17% 

St James School Government-funded, 11-16y, free school meals >17% 

Stanley High School Government-funded, 11-16y, free school meals >17% 

Starbank School Government-funded, 11-16y, free school meals >17% 

The Boulevard Academy Government-funded, 11-16y, free school meals >17% 

The Grangefield Academy Government-funded, 11-16y, free school meals >17% 

The Oldham Academy North Government-funded, 11-16y, free school meals >17% 
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The Rudheath Senior Academy Government-funded, 11-16y, free school meals >17% 

The Winstanley School Government-funded, 11-16y, free school meals >17% 

Thornhill Community Academy, A Share 
Academy 

Government-funded, 11-16y, free school meals >17% 

Waterhead Academy Government-funded, 11-16y, free school meals >17% 

Whittington Green School Government-funded, 11-16y, free school meals >17% 

Barnard Castle School Residential school 

Beechen Cliff School Residential school 

Earlscliffe (Sussex Summer Schools Ltd) Residential school 

Pencalenick School Residential school 

Queen Ethelburga's College Residential school 

Reach Academy Feltham Residential school 

Royal High School GDST Residential school 

Scarborough College Residential school 

St Lawrence College Residential school 

The National Mathematics and Science 
College 

Residential school 

Trent College Residential school 

Cornfield School, Littlehampton Special needs or alternate provision 

Heybridge Co-Operative Academy Special needs or alternate provision 

Maidstone and Malling Alternative Provision Special needs or alternate provision 

Mo Mowlam Academy Special needs or alternate provision 

Morecambe Road School Special needs or alternate provision 

New Bridge School Special needs or alternate provision 

Newman School Special needs or alternate provision 

Silverwood School Special needs or alternate provision 

Spring Brook Academy Special needs or alternate provision 

Strathmore School Special needs or alternate provision 

Barton Peveril Sixth Form College Further education college, ≥16y 

Darlington College Further education college, ≥16y 

Dudley College of Technology Further education college, ≥16y 

London South East Colleges Further education college, ≥16y 

Middlesbrough College Further education college, ≥16y 

Eaton House the Manor School Independent day school ≥500 pupils 

Leicester Grammar SchoolTrust Independent day school ≥500 pupils 

Nottingham High School Independent day school ≥500 pupils 

Surbiton High School Independent day school ≥500 pupils 

Sydenham High School GDST Independent day school ≥500 pupils 

The Harrodian School Independent day school ≥500 pupils 

Moon Hall School, Reigate Independent day school <500 pupils 

Riverside Education Independent day school <500 pupils 

Rochdale Islamic Academy Independent day school <500 pupils 
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Tawhid Boys School, Tawhid Educational 
Trust 

Independent day school <500 pupils 

Westhoughton High School  Not randomised – pilot study school 

Rainhill High  Not randomised – pilot study school 

Blue Coat Church of England Academy  Not randomised – pilot study school 

Woolston Brook School  Not randomised – pilot study school 

Hindley High School  Not randomised – pilot study school 

Birchwood  Not randomised – pilot study school 

Uffculme School  Not randomised – pilot study school 

Swindon Academy  Not randomised – pilot study school 

Nova Hreod Academy  Not randomised – pilot study school 

Catmose College  Not randomised – pilot study school 

 
Table S1. 201 Participating schools and randomisation strata and 10 pilot study schools. 
Note one additional school was randomised in error, as they had not given consent. This 
school is excluded from this list. 10 pilot schools were not randomised, but participated in 
an early phase of the study, then followed intervention arm study procedures through the 
period of this study. Data from these schools is included in performance of lateral flow 
devices. Only data from randomised schools is included in primary end points and all other 
secondary end points. 
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 Descriptive ITT, Univariable ITT, Multivariable CACE, Multivariable 

Characteristic COVID-
related 

absences 

Days at 
risk 

Rate 
per 

1000 

IRR1 95% CI1 p-value IRR1 95% CI1 p-value IRR1 95% CI1 

Study arm            
Control 59,422 3,659,017 16.2 — —  — —  — — 
Intervention 51,541 3,845,208 13.4 0.83 0.54, 1.26 0.38 0.80 0.54, 1.19 0.27 0.61 0.30, 1.23 

Strata group            
Government-funded, 11-18y 
free school meals ≤17% 

35,430 3,073,722 11.5 — —  — —  — — 

Government-funded, 11-16y 
free school meals ≤17% 

6,820 494,285 13.8 1.20 0.73, 1.97 0.48 1.20 0.74, 1.93 0.47 1.19 0.64, 1.93 

Government-funded, 11-18y 
free school meals >17% 

22,209 1,727,779 12.9 1.12 0.71, 1.74 0.63 1.12 0.71, 1.76 0.62 1.08 0.70, 1.75 

Government-funded, 11-16y 
free school meals >17% 

36,956 1,160,915 31.8 2.76 1.59, 4.80 <0.001 2.77 1.60, 4.81 <0.001 2.63 1.51, 4.48 

Other 6,955 836,041 8.3 0.72 0.39, 1.35 0.31 0.79 0.43, 1.47 0.46 0.75 0.38, 1.52 
Independent day school 2,593 211,483 12.3 1.06 0.41, 2.73 0.90 1.17 0.49, 2.82 0.73 1.23 0.14, 2.08 

Participant type            
Student 104,327 6,397,918 16.3 — —  — —  — — 
Staff 6,636 1,106,307 6.0 0.37 0.29, 0.47 <0.001 0.39 0.31, 0.48 <0.001 0.40 0.33, 0.51 

 
Table S2. Co-primary outcome: rate of COVID-related absence in students and staff. Results of a quasi-Poisson regression model using data 
accounting for clustering by school using variance adjustment. 1IRR = Incidence Rate Ratio, CI = Confidence Interval. ITT, intention to treat; 
CACE, complier average causal effect. 
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 Descriptive Univariable ITT, Multivariable CACE, Multivariable 

Characteristic COVID-
related 

absences 

Days at 
risk 

Rate 
per 

1000 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 

Study arm            
Control 59,422 3,659,017 16.2 — —  — —  — — 
Intervention 51,541 3,845,208 13.4 0.83 0.61, 1.12 0.22 0.80 0.62, 1.03 0.085 0.62 0.29, 1.33 

Strata group            
Government-funded, 11-18y 
free school meals ≤17% 

35,430 3,073,722 11.5 — —  — —  — — 

Government-funded, 11-16y 
free school meals ≤17% 

6,820 494,285 13.8 1.20 0.68, 2.12 0.54 1.20 0.69, 2.07 0.53 1.19 0.73, 1.94 

Government-funded, 11-18y 
free school meals >17% 

22,209 1,727,779 12.9 1.12 0.77, 1.61 0.56 1.12 0.78, 1.60 0.54 1.08 0.69, 1.69 

Government-funded, 11-16y 
free school meals >17% 

36,956 1,160,915 31.8 2.76 2.00, 3.81 <0.001 2.77 2.04, 3.78 <0.001 2.64 1.58, 4.41 

Other 6,955 836,041 8.3 0.72 0.41, 1.27 0.26 0.79 0.46, 1.37 0.41 0.75 0.41, 1.39 
Independent day school 2,593 211,483 12.3 1.06 0.44, 2.56 0.89 1.17 0.50, 2.73 0.72 1.22 0.56, 2.68 

Participant type            
Student 104,327 6,397,918 16.3 — —  — —  — — 
Staff 6,636 1,106,307 6.0 0.37 0.20, 0.68 0.002 0.39 0.23, 0.66 <0.001 0.40 0.30, 0.52 

 
Table S3. Co-primary outcome: rate of COVID-related absence in students and staff (aggregated dataset). Results of a quasi-Poisson 
regression model using data aggregating data to a single row per school and participant type. 1IRR = Incidence Rate Ratio, CI = Confidence 
Interval. ITT, intention to treat; CACE, complier average causal effect. 
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Sensitivity analysis CACE multivariable IRR for 
intervention vs. control arm 

95% CI 

Missing compliance imputed 
using 50th centile (main analysis) 

0.61 0.30, 1.23 

Missing compliance imputed 
using 25th centile 

0.59 0.28, 1.30 

Missing compliance imputed 
using 75th centile 

0.62 0.34-1.21 

 
Table S4. Co-primary outcome, sensitivity analysis: rate of COVID-related absence in 
students and staff and compliance imputation strategy. Results of quasi-Poisson regression 
models using data accounting randomisation strata group, participant type and for 
clustering by school using variance adjustment are shown. IRR, Incidence Rate Ratio, CI = 
Confidence Interval, CACE, complier average causal effect. 
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 Descriptive ITT, Univariable ITT, Multivariable CACE, Multivariable 

Characteristic COVID-
related 

absences 

Days at risk Rate per 1000 IRR1 95% CI1 p-
value 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 

Study arm            
Control 55,718 3,092,515 18.0 — —  — —  — — 
Intervention 48,609 3,305,403 14.7 0.82 0.53, 1.26 0.36 0.80 0.53, 1.21 0.29 0.61 0.30, 1.26 

Strata group            
Government-funded, 11-18y 
free school meals ≤17% 

33,436 2,676,486 12.5 — —  — —  — — 

Government-funded, 11-16y 
free school meals ≤17% 

6,533 428,125 15.3 1.22 0.73, 2.05 0.45 1.22 0.74, 2.01 0.44 1.20 0.63, 2.05 

Government-funded, 11-18y 
free school meals >17% 

21,198 1,514,353 14.0 1.12 0.71, 1.77 0.63 1.13 0.71, 1.79 0.61 1.08 0.67, 1.75 

Government-funded, 11-16y 
free school meals >17% 

35,347 1,014,609 34.8 2.79 1.58, 4.93 <0.001 2.81 1.59, 4.95 <0.001 2.67 1.47, 4.33 

Other 5,441 610,678 8.9 0.71 0.36, 1.42 0.34 0.71 0.36, 1.41 0.33 0.68 0.32, 1.43 
Independent day school 2,372 153,667 15.4 1.24 0.49, 3.14 0.66 1.22 0.51, 2.95 0.65 1.27 0.18, 2.17 

 
Table S5. Co-primary outcome, subgroup analysis: rate of COVID-related absence in students. Results of a quasi-Poisson regression model 
using data accounting for clustering by school using variance adjustment. 1IRR = Incidence Rate Ratio, CI = Confidence Interval. ITT, intention to 
treat; CACE, complier average causal effect. 



 

 19 

 
 Descriptive ITT, Univariable ITT, Multivariable CACE, Multivariable 

Characteristic COVID-
related 

absences 

Days at 
risk 

Rate 
per 

1000 

IRR1 95% CI1 p-value IRR1 95% CI1 p-value 95% 
CI1 

p-value 

Study arm            
Control 3,704 566,502 6.5 — —  — —  — — 
Intervention 2,932 539,805 5.4 0.83 0.55, 1.25 0.37 0.83 0.55, 1.25 0.37 0.71 0.34, 1.57 

Strata group            
Government-funded, 11-18y 
free school meals ≤17% 

1,994 397,236 5.0 — —  — —  — — 

Government-funded, 11-16y 
free school meals ≤17% 

287 66,160 4.3 0.86 0.51, 1.47 0.59 0.86 0.50, 1.47 0.59 0.85 0.47, 1.48 

Government-funded, 11-18y 
free school meals >17% 

1,011 213,426 4.7 0.94 0.60, 1.48 0.80 0.95 0.60, 1.49 0.82 0.92 0.54, 1.39 

Government-funded, 11-16y 
free school meals >17% 

1,609 146,306 11.0 2.19 1.50, 3.20 <0.001 2.21 1.52, 3.21 <0.001 2.11 1.40, 2.95 

Other 1,514 225,363 6.7 1.34 0.64, 2.82 0.44 1.32 0.63, 2.79 0.46 1.26 0.55, 2.72 
Independent day school 221 57,816 3.8 0.76 0.29, 2.02 0.58 0.78 0.30, 2.00 0.60 0.76 0.08, 1.34 

 
Table S6. Co-primary outcome, subgroup analysis: rate of COVID-related absence in staff. Results of a quasi-Poisson regression model using 
data accounting for clustering by school using variance adjustment. 1IRR = Incidence Rate Ratio, CI = Confidence Interval. ITT, intention to treat; 
CACE, complier average causal effect. 
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 Descriptive ITT, Univariable ITT, Multivariable CACE, Multivariable 

Characteristic All absences Days at risk Rate per 1000 IRR1 95% CI1 p-value IRR1 95% CI1 p-value IRR1 95% CI1 

Study arm            
Control 774,063 4,186,862 184.9 — —  — —  — — 
Intervention 790,557 4,411,847 179.2 0.97 0.78, 1.21 0.78 0.97 0.82, 1.16 0.77 0.89 0.71, 1.18 

Strata group            
Government-funded, 11-18y 
free school meals ≤17% 

642,114 3,651,905 175.8 — —  — —  — — 

Government-funded, 11-16y 
free school meals ≤17% 

90,207 576,652 156.4 0.89 0.61, 1.29 0.54 0.90 0.62, 1.30 0.56 0.89 0.60, 1.23 

Government-funded, 11-18y 
free school meals >17% 

305,225 1,964,367 155.4 0.88 0.78, 1.00 0.042 0.88 0.78, 0.99 0.038 0.88 0.76, 0.99 

Government-funded, 11-16y 
free school meals >17% 

280,004 1,380,240 202.9 1.15 0.77, 1.72 0.49 1.16 0.79, 1.70 0.46 1.13 0.81, 1.57 

Other 224,470 864,460 259.7 1.48 0.98, 2.22 0.060 1.64 1.16, 2.33 0.005 1.61 0.97, 2.06 
Independent day school 22,600 161,085 140.3 0.80 0.50, 1.28 0.35 0.91 0.56, 1.48 0.71 0.96 0.27, 1.42 

Participant type            
Student 1,472,809 7,489,096 196.7 — —  — —  — — 
Staff 91,811 1,109,613 82.7 0.42 0.34, 0.53 <0.001 0.39 0.31, 0.49 <0.001 0.39 0.32, 0.50 

 
Table S7. Secondary outcome: rate of all-cause absence in students and staff. Results of a quasi-Poisson regression model using data 
accounting for clustering by school using variance adjustment. 1IRR = Incidence Rate Ratio, CI = Confidence Interval. ITT, intention to treat; 
CACE, complier average causal effect. Overall, all-cause absences were considerably higher than COVID-related absences, 19.7% in students 
and 8.3% in staff, in part because students in two school years were granted study leave during weeks 7-10 of the study, and only a minority of 
several large further education college students were expected to attend each day.
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Category Control 

arm 
Intervention 
arm 

Index case matched to Test and Trace data 265 354 

Index case based only of lateral flow device result, so matching not 
possible 

16 48 

Index case, with case reporting a positive confirmatory PCR result, no 
matching result in Test and Trace identified 

57 48 

Case present in Test and Trace only, active school, symptomatic at test 229 260 

Case present in Test and Trace only, active school, asymptomatic at test 109 175 

Case present in Test and Trace only, non-participating school or school 
holiday, symptomatic at test 

231 227 

Case present in Test and Trace only, non-participating school or school 
holiday, asymptomatic at test 

167 131 

 
Table S8. School reported index cases and national community-based testing results 
reconciliation. Index cases were reported to schools by students and staff and recorded by 
schools in study records. Details of students and staff at schools allowed matching to 
national testing data (NHS Test and Trace). 
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 Descriptive ITT, Univariable ITT, Multivariable CACE, Multivariable 

Characteristic Symptomatic 
PCR positives 

Days at 
risk 

Rate per 
100,000 

per 
week 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 

Study arm            

Control 657 7,782,537 59.1 — —  — —  — — 

Intervention 740 8,379,749 61.8 1.05 0.71, 1.55 0.82 0.96 0.75, 1.22 0.72 0.86 0.55, 1.34 

Strata group            

Government-funded, 11-18y 
free school meals ≤17% 

618 6,705,405 64.5 — —  — —  — — 

Government-funded, 11-16y 
free school meals ≤17% 

50 976,206 35.9 0.56 0.28, 1.10 0.091 0.39 0.20, 0.74 0.004 0.40 0.16, 0.70 

Government-funded, 11-18y 
free school meals >17% 

268 3,513,748 53.4 0.83 0.53, 1.30 0.41 0.78 0.57, 1.07 0.12 0.79 0.56, 1.05 

Government-funded, 11-16y 
free school meals >17% 

335 2,266,789 103.5 1.60 1.01, 2.56 0.047 0.78 0.56, 1.10 0.16 0.78 0.55, 1.09 

Other 105 2,383,752 30.8 0.48 0.27, 0.85 0.012 0.63 0.41, 0.96 0.032 0.62 0.38, 0.91 

Independent day school 21 316,386 46.5 0.72 0.25, 2.06 0.54 0.64 0.26, 1.60 0.34 0.67 0.00, 0.97 

Participant type            

Student 1,297 14,547,064 62.4 — —  — —  — — 

Staff 100 1,615,222 43.3 0.69 0.55, 0.88 0.003 0.75 0.61, 0.92 0.006 0.76 0.61, 0.93 

 
Table S9. Co-primary outcome: incidence of symptomatic PCR positive infection in students and staff. Results of a quasi-Poisson regression 
model accounting for clustering by school using variance adjustment. In the adjusted analysis, adjustment is also made for community case 
counts in the prior week using a 4 knot spline (default placed knots, with number up to five chosen on the basis of BIC in a Poisson regression 
model) (see Figure S3). 1IRR = Incidence Rate Ratio, CI = Confidence Interval. ITT, intention to treat; CACE, complier average causal effect. 
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Sensitivity analysis ITT multivariable IRR for 

intervention vs. control arm 
95% CI 

Adjustment for community case rates 
in prior week (main analysis) 

0.96 0.75, 1.22 

Adjustment for community case rates 
in week 2 weeks prior  0.95 0.75, 1.21 

Adjustment for community case rates 
in week 3 weeks prior 0.99 0.76, 1.30 

Adjustment for community case rates 
in week 4 weeks prior 1.06 0.77, 1.45 

No adjustment for community case 
rates 1.06 0.74, 1.51 

 
Table S10. Co-primary outcome, sensitivity analysis: incidence of symptomatic PCR 
positive infection in students and staff and impact of community case rate adjustment. 
Results are shown for quasi-Poisson regression models adjusting for randomisation strata 
group and participate type, accounting for clustering by school using variance adjustment, 
with varying adjustments for community case rate. Adjustment for community case counts 
in the prior week is using a 4 knot spline (default placed knots). 1IRR = Incidence Rate Ratio, 
CI = Confidence Interval. ITT, intention to treat; CACE, complier average causal effect. 
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Sensitivity analysis CACE multivariable IRR for 

intervention vs. control arm 
95% CI 

Missing compliance imputed using 
50th centile (main analysis) 

0.86 0.55, 1.34 

Missing compliance imputed using 
25th centile 0.86 0.53, 1.46 

Missing compliance imputed using 
75th centile 0.86 0.56, 1.35 

 
Table S11. Co-primary outcome, sensitivity analysis: incidence of symptomatic PCR 
positive infection in students and staff and compliance imputation strategy. Results are 
shown of quasi-Poisson regression models using data adjusting randomisation strata group, 
participant type, and community case rates in the prior week, with allowance for clustering 
by school using variance adjustment. IRR, Incidence Rate Ratio, CI = Confidence Interval, 
CACE, complier average causal effect. 
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 Descriptive ITT, Univariable ITT, Multivariable CACE, Multivariable 

Characteristic Any PCR 
positives 

Days at risk Rate per 
100,000 

per week 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 

Study arm            

Control 1,062 7,782,537 95.5 — —  — —    

Intervention 1,198 8,379,749 100.1 1.05 0.70, 1.57 0.82 0.96 0.76, 1.20 0.71 0.88 0.57, 1.41 

Strata group            

Government-funded, 11-18y 

free school meals ≤17% 

949 6,705,405 99.1 — —  — —    

Government-funded, 11-16y 

free school meals ≤17% 

84 976,206 60.2 0.61 0.32, 1.14 0.12 0.43 0.24, 0.76 0.004 
0.43 0.19, 0.72 

Government-funded, 11-18y 

free school meals >17% 

439 3,513,748 87.5 0.88 0.56, 1.38 0.58 0.84 0.61, 1.14 0.26 
0.84 0.61, 1.18 

Government-funded, 11-16y 

free school meals >17% 

584 2,266,789 180.3 1.82 1.13, 2.93 0.014 0.89 0.64, 1.23 0.47 
0.88 0.61, 1.19 

Other 165 2,383,752 48.5 0.49 0.26, 0.91 0.025 0.65 0.42, 1.01 0.056 0.64 0.40, 1.02 

Independent day school 39 316,386 86.3 0.87 0.30, 2.49 0.80 0.80 0.32, 1.96 0.62 0.82 <0.01, 0.96 

Participant type            

Student 2,114 14,547,064 101.7 — —  — —    

Staff 146 1,615,222 63.3 0.62 0.50, 0.77 <0.00

1 

0.67 0.57, 0.79 <0.00

1 

0.68 0.57, 0.80 

 
Table S12. Secondary outcome: incidence of any PCR positive infection in students and staff. Results of a quasi-Poisson regression model 
accounting for clustering by school using variance adjustment. In the adjusted analysis, adjustment is also made for community case counts in 
the prior week using a 4 knot spline (default placed knots, with number up to five chosen on the basis of BIC in a Poisson regression model) 
(see Figure S3). 1IRR = Incidence Rate Ratio, CI = Confidence Interval. ITT, intention to treat; CACE, complier average causal effect. 



 

 26 

 
 Descriptive ITT, Univariable ITT, Multivariable CACE, Multivariable 

Characteristic Symptomatic 
PCR positives 

Days at 
risk 

Rate per 
100,000 

per week 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 

Study arm            

Control 614 6,988,884 61.5 — —  — —  — — 

Intervention 683 7,558,180 63.3 1.03 0.69, 1.53 0.89 0.94 0.73, 1.20 0.61 0.85 0.49, 1.51 

Strata group            

Government-funded, 11-18y 

free school meals ≤17% 

579 6,105,148 66.4 — —  — —  — — 

Government-funded, 11-16y 

free school meals ≤17% 

48 890,988 37.7 0.57 0.28, 1.14 0.11 0.40 0.21, 0.76 0.005 0.41 0.15, 0.71 

Government-funded, 11-18y 

free school meals >17% 

246 3,180,058 54.1 0.82 0.52, 1.29 0.38 0.77 0.56, 1.07 0.11 0.77 0.54, 1.02 

Government-funded, 11-16y 

free school meals >17% 

308 2,049,572 105.2 1.58 0.98, 2.55 0.058 0.77 0.54, 1.09 0.15 0.77 0.52, 1.07 

Other 97 2,085,153 32.6 0.49 0.27, 0.89 0.018 0.65 0.43, 1.00 0.051 0.64 0.37, 0.97 

Independent day school 19 236,145 56.3 0.85 0.28, 2.53 0.77 0.74 0.29, 1.88 0.52 0.77 <0.01, 0.77 

 
Table S13. Co-primary outcome, subgroup: incidence of symptomatic PCR positive infection in students. Results of a quasi-Poisson regression 
model accounting for clustering by school using variance adjustment. In the adjusted analysis, adjustment is also made for community case 
counts in the prior week using a 4 knot spline (default placed knots, with number up to five chosen on the basis of BIC in a Poisson regression 
model) (see Figure S3). 1IRR = Incidence Rate Ratio, CI = Confidence Interval. ITT, intention to treat; CACE, complier average causal effect. 
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 Descriptive ITT, Univariable  ITT, Multivariable  CACE, Multivariable  

Characteristic Symptomatic 
PCR positives 

Days at 
risk 

Rate per 
100,000 

per 
week 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 

Study arm            

Control 43 793,653 37.9 — —  — —  — — 

Intervention 57 821,569 48.6 1.28 0.74, 2.21 0.38 1.21 0.81, 1.81 0.35 1.33 0.70, 2.56 

Strata group            

Government-funded, 11-18y 

free school meals ≤17% 

39 600,257 45.5 — —  — —  — — 

Government-funded, 11-16y 

free school meals ≤17% 

2 85,218 16.4 0.36 0.09, 1.45 0.15 0.26 0.06, 1.05 0.059 0.26 <0.01, 0.20 

Government-funded, 11-18y 

free school meals >17% 

22 333,690 46.2 1.01 0.51, 2.02 0.97 0.91 0.53, 1.57 0.74 0.95 0.46, 1.62 

Government-funded, 11-16y 

free school meals >17% 

27 217,217 87.0 1.91 1.00, 3.66 0.050 1.00 0.62, 1.63 >0.99 1.04 0.57, 1.75 

Other 8 298,599 18.8 0.41 0.20, 0.85 0.017 0.48 0.26, 0.91 0.024 0.51 0.21, 1.00 

Independent day school 2 80,241 17.4 0.38 0.10, 1.42 0.15 0.31 0.08, 1.14 0.078 0.30 <0.01, 0.21 

 
Table S14. Co-primary outcome, subgroup: incidence of symptomatic PCR positive infection in staff. Results of a quasi-Poisson regression 
model accounting for clustering by school using variance adjustment. In the adjusted analysis, adjustment is also made for community case 
counts in the prior week using a 4 knot spline (default placed knots, with number up to five chosen on the basis of BIC in a Poisson regression 
model) (see Figure S3). 1IRR = Incidence Rate Ratio, CI = Confidence Interval. ITT, intention to treat; CACE, complier average causal effect. 
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 Descriptive ITT, Univariable ITT, Multivariable CACE, Multivariable 

Characteristic All PCR 
positives 

Days at risk Rate per 
100,000 

per week 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 

Study arm            

Control 1,001 6,988,884 100.3 — —  — —  — — 

Intervention 1,113 7,558,180 103.1 1.03 0.68, 1.55 0.89 0.94 0.74, 1.18 0.58 0.85 0.52, 1.43 

Strata group            

Government-funded, 11-18y 

free school meals ≤17% 

895 6,105,148 102.6 — —  — —  — — 

Government-funded, 11-16y 

free school meals ≤17% 

81 890,988 63.6 0.62 0.32, 1.19 0.15 0.43 0.24, 0.79 0.006 0.44 0.19, 0.75 

Government-funded, 11-18y 

free school meals >17% 

408 3,180,058 89.8 0.88 0.56, 1.38 0.57 0.83 0.60, 1.14 0.25 0.83 0.58, 1.13 

Government-funded, 11-16y 

free school meals >17% 

545 2,049,572 186.1 1.81 1.12, 2.95 0.016 0.87 0.62, 1.23 0.44 0.87 0.59, 1.20 

Other 150 2,085,153 50.4 0.49 0.26, 0.93 0.029 0.66 0.42, 1.03 0.068 0.64 0.41, 1.07 

Independent day school 35 236,145 103.7 1.01 0.34, 2.98 0.98 0.89 0.35, 2.23 0.80 0.92 <0.01, 0.89 

1IRR = Incidence Rate Ratio, CI = Confidence Interval   

 
Table S15. Secondary outcome, subgroup: incidence of any PCR positive infection in students. Results of a quasi-Poisson regression model 
accounting for clustering by school using variance adjustment. In the adjusted analysis, adjustment is also made for community case counts in 
the prior week using a 4 knot spline (default placed knots, with number up to five chosen on the basis of BIC in a Poisson regression model) 
(see Figure S3). 1IRR = Incidence Rate Ratio, CI = Confidence Interval. ITT, intention to treat; CACE, complier average causal effect. 
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 Descriptive ITT, Univariable ITT, Multivariable CACE, Multivariable 

Characteristic Any PCR 
positives 

Days at 
risk 

Rate per 
100,000 

per week 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 p-
value 

IRR1 95% CI1 

Study arm            

Control 61 793,653 53.8 — —  — —  — — 

Intervention 85 821,569 72.4 1.35 0.82, 2.20 0.24 1.29 0.91, 1.83 0.15 1.46 0.89, 2.85 

Strata group            

Government-funded, 11-18y 

free school meals ≤17% 

54 600,257 63.0 — —  — —  — — 

Government-funded, 11-16y 

free school meals ≤17% 

3 85,218 24.6 0.39 0.13, 1.20 0.10 0.28 0.11, 0.75 0.011 
0.29 0.00, 0.23 

Government-funded, 11-18y 

free school meals >17% 

31 333,690 65.0 1.03 0.59, 1.82 0.91 0.93 0.60, 1.42 0.73 
0.98 0.62, 1.55 

Government-funded, 11-16y 

free school meals >17% 

39 217,217 125.7 2.00 1.10, 3.63 0.024 1.09 0.70, 1.68 0.70 
1.13 0.68, 1.71 

Other 15 298,599 35.2 0.56 0.27, 1.15 0.11 0.65 0.36, 1.19 0.17 0.69 0.38, 1.54 

Independent day school 4 80,241 34.9 0.55 0.20, 1.51 0.25 0.43 0.17, 1.08 0.071 0.41 0.00, 0.39 

 
 
Table S16. Secondary outcome, subgroup: incidence of any PCR positive infection in staff. Results of a quasi-Poisson regression model 
accounting for clustering by school using variance adjustment. In the adjusted analysis, adjustment is also made for community case counts in 
the prior week using a 4 knot spline (default placed knots, with number up to five chosen on the basis of BIC in a Poisson regression model) 
(see Figure S3). 1IRR = Incidence Rate Ratio, CI = Confidence Interval. ITT, intention to treat; CACE, complier average causal effect.
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 Descriptive Univariable Multivariable 

Characteristic n Positive / 
indeterminate 
research PCR 

Percentage OR1 95% CI1 p-value OR1 95% CI1 p-value 

Study arm          
Control 886 14 1.6% — —  — —  

Intervention 2,981 44 1.5% 0.93 0.41, 2.11 0.87 0.73 0.33, 1.61 0.44 

Strata group          

Government-funded, 11-18y 

free school meals ≤17% 1,542 23 1.5% — —  — —  

Government-funded, 11-16y 

free school meals ≤17% 304 2 0.7% 0.44 0.10, 1.98 0.28 0.39 0.09, 1.66 0.20 

Government-funded, 11-18y 

free school meals >17% 807 6 0.7% 0.49 0.21, 1.16 0.10 0.49 0.21, 1.13 0.093 

Government-funded, 11-16y 

free school meals >17% 719 15 2.1% 1.41 0.58, 3.41 0.45 1.24 0.54, 2.84 0.61 

Other 352 9 2.6% 1.73 0.62, 4.88 0.30 2.05 0.68, 6.14 0.20 

Independent day school 143 3 2.1% 1.42 0.67, 3.00 0.37 1.53 0.84, 2.80 0.16 

Community rate per 100k population in prior 

week, per 100 change 3,867 58 1.5% 1.30 0.96, 1.75 0.089 1.34 1.01, 1.76 0.041 

 
Table S17. Secondary outcome: proportion of contacts testing PCR-positive while asymptomatic on a research PCR test. Results of a logistic 
regression model are shown, with variance adjustment to allow for repeated measurements in participants from the same school. 1OR = Odds 
Ratio, CI = Confidence Interval. As a sensitivity analysis the model was also refitted regarding those with indeterminate results as positive, 
yielding an adjusted OR for the intervention arm of 0.89 (95%CI 0.34, 1.86; p=0.76). Among contacts testing positive by research PCR, 53/58 
(91.4%) had S gene target detected, and are likely to be Delta variant.  
  



 

 31 

 
 Descriptive Univariable Multivariable 

Characteristic n Positive 
symptomatic 

PCR 

Percentage OR1 95% CI1 p-value OR1 95% CI1 p-value 

Study arm          
Control 4,665 44 0.9% — —  — —  
Intervention 5,955 79 1.3% 1.41 0.66, 3.03 0.38 1.21 0.82, 1.79 0.34 

Strata group          
Government-funded, 11-18y 

free school meals ≤17% 
3,426 53 1.5% — —  — —  

Government-funded, 11-16y 

free school meals ≤17% 
728 3 0.4% 0.26 0.07, 0.94 0.040 0.28 0.07, 0.76 0.031 

Government-funded, 11-18y 

free school meals >17% 
2,498 25 1.0% 0.64 0.26, 1.58 0.33 0.64 0.39, 1.03 0.072 

Government-funded, 11-16y 

free school meals >17% 
3,038 28 0.9% 0.59 0.29, 1.21 0.15 0.54 0.33, 0.86 0.012 

Other 662 5 0.8% 0.48 0.18, 1.34 0.16 0.50 0.17, 1.14 0.14 
Independent day school 268 9 3.4% 2.21 1.16, 4.22 0.016 2.02 0.92, 4.00 0.058 

Community rate per 100k 

population in prior week, per 100 

change 
   1.29 0.98, 1.69 0.066 1.33 1.12, 1.55 <0.001 

 
 
Table S18. Secondary outcome: proportion of contacts testing PCR-positive on community-based symptomatic PCR testing. Results of a 
logistic regression model are shown, with variance adjustment to allow for repeated measurements in participants from the same school. 1OR 
= Odds Ratio, CI = Confidence Interval 
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 PCR detected 
SARS-CoV-2 RNA 

PCR  negative for 
SARS-CoV-2 RNA  

Total  

LFD positive for SARS-CoV-2 32 2 34 Positive predictive 
value (95% CI) = 

94% (80-99) 
LFD negative for SARS-CoV-2 28 3164 3192 Negative predictive 

value (95% CI) = 
99.12 (98.7-99.4)  

Total 60 3166   
 Sensitivity (95% CI) 

= 53% (40-66) 
Specificity (95% CI) 

= 99.93 (99.77-99.99) 
  

  
 
Table S19. Secondary outcome: performance of lateral flow device (LFD) testing in close contacts compared with paired polymerase chain 
(PCR) testing. Sensitivity, specificity, positive predictive and negative predictive values given, with 95% confidence intervals calculated by exact 
binomial method. 
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 PCR detected 

SARS-CoV-2 RNA 
PCR  negative for 
SARS-CoV-2 RNA  

Total  

LFD positive for SARS-CoV-2 32 2 34 Positive predictive 
value (95% CI) = 

94% (80-99) 
LFD negative for SARS-CoV-2 26 2943 2969 Negative predictive 

value (95% CI) = 
99.12 (98.7-99.4)  

Total 58 2945   
 Sensitivity (95% CI) 

= 55% (42-68) 
Specificity (95% CI) 

= 99.93 (99.75-99.99) 
  

 
 
Table S20. Secondary outcome: performance of lateral flow device (LFD) testing in student close contacts compared with paired polymerase 
chain (PCR) testing. Sensitivity, specificity, positive predictive and negative predictive values given, with 95% confidence intervals calculated by 
exact binomial method. 
 
 

 PCR detected 
SARS-CoV-2 RNA 

PCR  negative for 
SARS-CoV-2 RNA  

Total  

LFD positive for SARS-CoV-2 0 0 0 Positive predictive 
value  = NA 

LFD negative for SARS-CoV-2 2 221 223 Negative predictive 
value (95% CI) = 
99.1 (96.8-99.9)  

Total 2 221   
 Sensitivity (95% CI) 

= 0% (0-84) 
Specificity (95% CI) 

= 100 (98.3-100) 
  

 
Table S21. Secondary outcome: performance of lateral flow device (LFD) testing in staff close contacts compared with paired polymerase 
chain (PCR) testing. Sensitivity, specificity, positive predictive and negative predictive values given, with 95% confidence intervals calculated by 
exact binomial method.
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Supplementary figures 
 

 
Figure S1. The location of 201 randomised schools by school type.
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Figure S2. Student (panel A) and staff (panel B) attendance data completeness by study 
day. Individuals were considered at risk of a COVID-related absence on school days 
following enrolment of the school into the study from 19-April-2021 onwards up to 25-June-
2021. National holidays, the school “half-term” holiday (31-May-2021 to 04-June-2021), and 
individual school non-school days were excluded. The total height of the bar represents the 
number of randomised schools entered into the study on that day excluding any schools 
with a non-school day. Although 4 schools continued throughout the half-term holiday, this 
period was removed from the analysis for all schools. 
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Figure S3. Relationship between community case rates and weekly incidence of PCR-
confirmed infections in students. Model, with a 4 knot spline (with default positioned 
knots) adjusted for strata group and study arm, shown for Government-funded, 11-18y, free 
school meals ≤17% schools in the control arm. 
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Figure S4. Incidence of symptomatic PCR-confirmed infection by study arm and school. 
Schools actively participating in the study and therefore potentially reporting contacts are 
shown in blue. Schools not actively participating, for which, student lists where obtained 
from the Department for Education (DfE) are shown in orange.  
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Figure S5 Lateral flow device (LFD) results and mean Cycle threshold (Ct) value of 
Polymerase Chain Reaction (PCR) target detection in 57 contacts with SARS-CoV-2 
detected. Among contacts testing positive by LFD, Ct values were available in 29/32 (90%). 
Points are coloured according to the period of the study in which the swab was collected, 
with 19-April-2021 as the start of week 1. 
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A pragmatic cluster randomised trial in English secondary schools comparing the impact of a 
policy of weekly testing for COVID-19 followed by isolation of cases and their contacts, with a 
policy of weekly testing followed by isolation of cases and daily testing of contacts. 
 

 
Study Sponsor: Department of Health and Social Care 
Principal Investigator: Prof. Tim Peto 
Co-Investigators: Dr Tom Fowler, Prof Lucy Yardley, Tessa Griffiths, Sarah Maclean, Dr Nick 
Hicks 
Chief Data Analyst: Joseph Hillier 
Analyst: Fegor Ichofu 
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A Note on Definitions 
Throughout this protocol the following definitions are used. These are illustrated graphically 
in Figure 1 below 

Index Case The first known positive COVID-19 case in chain of 
transmission. 

This individual could be identified asymptomatically via LFD-
based active case finding in the school or outside it, or via 
symptomatic NHS Test and Trace PCR testing 
 
 

Bubble Grouping within school created by school to limit 
transmission of SARS-CoV-2 within the schools. Bubbles are 
meant to be distinct entities with no intermixing (i.e. a 
member of Bubble A should have no contact with members 
of Bubbles B, C, D, etc.) 
 
 

First-Order Contact Close contacts of the index case.  

The subset of a bubble identified by the school as being a 
close contact of an index case, as defined by Government 
guidance: 
 
https://www.gov.uk/government/publications/guidance-for-
contacts-of-people-with-possible-or-confirmed-coronavirus-
covid-19-infection-who-do-not-live-with-the-
person/guidance-for-contacts-of-people-with-possible-or-
confirmed-coronavirus-covid-19-infection-who-do-not-live-
with-the-person 
 
These individuals will be eligible for Daily Contact Testing or 
self-isolation according to national guidelines (depending on 
study arm and consent status) 
 
 

Second-Order Contact Close contacts of a first-order contact.  

These individuals will be identified and assessed for COVID-
19 status in order to measure the secondary attack rate in 
each arm of the study 
 
 

Primary Attack Rate The proportion of first-order contacts of the index case who 
themselves go on to be diagnosed with COVID-19 
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Secondary Attack Rate The proportion of second-order contacts of the index case 
who themselves go on to be diagnosed with COVID-19 

 

  
Figure 1: Definitions used for the chain of transmission   
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1. Rationale 

When a person in a school / FE college1 is diagnosed with COVID-19, first-order close contacts 
are required to self-isolate for 10 days. In schools, some groups of these close contacts (often 
managed as ‘bubbles’) may be quite large (e.g. a whole year group of over 250 pupils) and 
self-isolation has negative impacts on the education, psychological health and wellbeing of 
those affected2.  There is some evidence that suggests that compliance with self-isolation 
outside the school setting may be as low as 11% in asymptomatic contacts3  (although this 
may have improved since self-isolation has become a legal requirement).  Modelling data 
shows daily testing of first-order contacts, using rapid lateral flow tests, could avert a similar 
level of onward virus transmission as self-isolation. In addition, recent work, has found that 
contacts identified by Test and Trace in the same household are more likely to become 
infected than first-order contacts at work, school or elsewhere. Primary age children are less 
likely to infect someone else and contact in schools with an infected child and are at a lower 
risk of transmission4. 
 
It is proposed that when a positive case is detected, first-order close contacts will be offered 
the choice of being tested daily using rapid Lateral Flow Device antigen testing as an 
alternative to the requirement to self-isolate. A first-order contact with a negative test at the 
start of the school day can remain in school. However, they will be advised to self-isolate 
outside school. A person who tests positive with LFD will follow national protocols and self-
isolate for ten days. This process is referred to here as Daily Contact Testing (DCT). DCT will 
enable the pupil’s education to continue and reduced the health and wellbeing impacts of 
self-isolation. 
 
The success of DCT relies on having a rapid test result.  Antigen lateral flow devices (LFD) 
currently give the quickest result turnaround of all the COVID-19 tests with results available 
in 30 minutes. Currently NHS Test and Trace has deployed an in-school ‘Asymptomatic Testing 
Site (ATS)’ model for LFD testing within schools, where students are tested by a trained 
workforce (also known as ‘assisted testing’). Initial roll-out of LFD-enabled DCT within 
secondary schools and FE colleges will only be offered at an in-school ATS. Subsequently, at-
home self-testing or testing by their parent or guardian (‘self testing’) may be introduced 
during the course of the study, conditional on the finalisation of an operational delivery model 
by NHS Test and Trace, and in agreement with regulators. 
 
As part of the evaluation (rather than as an intervention) a parallel qRT-PCR test will be taken 
from contacts (by nose and throat, or if this is not tolerated, by anterior nares) to assess how 
many positive cases are missed by DCT.   
  

 
1 Please note that any reference to “school” in this protocol should be taken to include further education colleges also 
2 Academic Year 2019/20: Schools, pupils and their characteristics. National Statistics. 
3 Smith et al. Adherence to the test, trace and isolate system: results from a time series of 21 nationally representative surveys in the UK. 
September 2020.  
4 Lee at al. An observational study of SARS-CoV-2 infectivity by viral load and 2 demographic factors and the utility lateral flow devices to 
prevent 3 transmission. 2021. 
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2. Evaluation Overview and Objectives 

 

2.1 Study Hypotheses and Objectives 
The study hypotheses are as follows: 

1. That the intervention arm (daily contact testing) will have increased school 
attendance compared to the control arm (self-isolation) (i.e. superiority) 

2. That the level of transmission of COVID-19 in the schools in the intervention arm 
(daily contact testing) is not inferior to (i.e. not higher than in) the control arm (self-
isolation) 

 
The primary objective of the study is to assess the effectiveness, in terms of in-school COVID-
19 transmission and student / staff in-school days lost to self-isolation, of two different 
COVID-19 control strategies implemented at a school level using regular active case finding 
with lateral flow antigen tests. 
Both arms of the study will include weekly active case finding of students and biweekly active 
case finding of staff. The arms will differ in the management of contacts of positive cases: 

(i) Arm 1:  routine self-isolation of all first-order contacts of positive tests 
(ii) Arm 2: daily LFD testing of asymptomatic first-order contacts of positive tests at 

the beginning of the school day with self-isolation restricted to individuals with 
positive results.  

Co-Primary End-Points 
(i) Number of school days lost from COVID-19 or contact with COVID-19 cases 
(ii) Estimated number and rate of within-school COVID-19 transmission events  

Secondary End-Points 
(iii) Number and rate of positive contacts missed by daily LFD testing 
(iv) Number and rate of COVID-19 cases transmitted to the school-based and 

household first-order contacts of the index case (“primary attack rate”) 
(v) Number and rate of COVID-19 cases transmitted to the school-based and 

household second-order contacts of the index case (“secondary attack rate”) 
(vi) Number and proportion of school attendees testing COVID-19 positive in weekly 

active case finding 
(vii) Proportion of student and staff first-order contacts who accept an offer of daily 

contact testing with LFD devices 

Secondary objectives: 
1. To gain knowledge on the operational aspects of this process; specifically, to 

understand uptake and barriers for schools and individuals as well as operational 
challenges. 

2. To improve understanding of a range of behavioural factors, including reasons for 
participating, response to negative and positive test results, and compliance with self-
isolation  
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2.2 This Study in the Context of Overall Evaluation of DCT 
An ongoing evaluation of DCT in several settings is ongoing across several dimensions of 
investigation. This protocol focusses predominantly on the Public Health Effectiveness and 
Behavioural Factors dimensions, but also touches on the Operational Feasibility and Broader 
Societal Benefit dimensions. The Scientific Knowledge dimension is not addressed in this 
study. 
 
The dimensions of the NHS Test and Trace Daily Contact Testing Evaluation Framework can 
be found in Appendix 1  
 
Within the broader DCT Programme of Evaluation, this study provides the following 
incremental value: 

1. It is the first DCT evaluation to include a control arm  
2. It is the first study to combine dual LFD-PCR swabbing with measurement of 

participant and institution-level behavioural factors  
3. It represents a significant expansion of the sample size of previous pilots of DCT in 

the school / FE college context, allowing for appropriately powered analyses of study 
endpoints  
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3.2  Methods 

 
3.1 Overview of Design 

This is a pragmatic cluster randomised controlled study. Eligible participating schools will be 
stratified according to institution type, size, Free School Meal prevalence and local COVID-19 
prevalence and randomly allocated into the two study arms. A schematic summarising the 
study design and participant sub-groups can be found in Figure 2 below. 
 
Regular Active Case Finding. In schools participating in either arm of the study, consent will 
be obtained from adults/parents/guardians for voluntary weekly testing of all students and 
biweekly testing of all staff5. Tests will be performed with lateral flow devices (LFD)*, and 
results will be reported in the NHS Test and Trace database. LFD Tests will initially be 
performed as an assisted test in a school setting. Once a reliable protocol for home testing 
and recording of LFD is available, schools   will be offered the option for at-home self-testing 
for weekly case finding. 
 
Individuals who test positive will self-isolate and identify first-order contacts according to 
national guidelines.  In addition, symptomatic cases who test positive via NHS Test and Trace, 
and asymptomatic cases who test positive outside the in-school testing regimen will self-
isolate and report their results to the school. All individuals with a positive test will be asked 
to provide a PCR swab test for genomic sequencing. 
 

1. Intervention (Daily Contact Testing) Arm  
a. Public Health Intervention: Consenting first-order contacts of a COVID-positive 

index case will receive daily contact testing for 7 days from the point of being 
notified they are a close contact6. This will consist of a daily LFD*. Those that 
receive a negative LFD result can attend school for that day, but other than 
travelling to and from school will be instructed to continue to self-isolate 
outside the school setting. Those that receive a positive LFD result should not 
attend school and will be instructed to self-isolate for 10 days according to 
national guidelines. The contacts of all first-order contacts (i.e. ‘second-order 
contacts’) will be identified to allow the determination of secondary attack 
rate. 

*Daily Contact Testing LFD tests will initially be performed as an assisted test 
in the school setting. Results will be recorded electronically and reported to 
NHS Test and Trace. On non-school days participants will not receive LFD 
testing. Where day 7 of DCT falls on a Saturday or Sunday, a negative LFD test 
will be needed to exit DCT testing. Once a reliable protocol for home testing 
and recording of LFD is available, and relevant regulatory approvals are in 
place, participants may be offered the option for at-home self-test DCT. 

 
5 Biweekly LFD active case finding among staff is already underway outside the context of this evaluation 
6 For clarity, the day on which they are notified they are a contact is Day 0 
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Additionally research component: Consenting first-order contacts will be 
tested via self-administered qRT-PCR at days 2 and 7 from the point of being 
notified they are a close contact6. These qRT-PCR samples will be collected for 
research purposes and run in batches every two weeks, after which results will 
be available for participants. 

2. Control Arm 
a. Public Health Intervention: First order contacts of a COVID-positive index case 

will be instructed to self-isolate according to national guidelines (i.e. there will 
be no change to the public health intervention compared to non-participation 
in the evaluation). The contacts of all first-order contacts (i.e. ‘second-order 
contacts’) will be identified to allow the determination of secondary attack 
rate.  

b. Additionally research component: Consenting contacts will be provided with 
two home qRT-PCR test kit and asked to self-test at days 2 and 7 from the 
point of being notified they are a close contact6. These qRT-PCR samples will 
be collected for research purposes and run in batches every two weeks, after 
which results will be available for participants. 
 

   
 

 
Figure 2: Schematic of study design and participation sub-groups 

 
Consideration was given to a stepped-wedge study design where schools would introduce 
daily contact testing in waves. This was not pursued as part of this protocol due to the 
operational feasibility of this design. 
 
Consideration for comparator testing regimes and groups of varying prevalence as part of the 
evaluation were considered but will not be part of this phase. 
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3.2 Inclusion and Exclusion Criteria for Schools 
 

• Inclusions 
o Secondary school / further education college 
o Willing and able to follow the study protocol 
o Willing and able to undertake PCR testing of contacts in the event the 

school is allocated to the control group 
o Commits to maintain contact management in line with national standards 
o Willing and able to provide regular data of test results to Test and Trace 

and to allow members of an index case’s contact group to be flagged in a 
data base. 

o Willing and able to support baseline data collection requirements (e.g., 
provision of school register, bubble allocation data, etc.) 

o Willing to communicate regularly to Participants via Participant 
Information Sheets and other communication materials 

o Willing and able to provide a dedicated DHSC-funded Research Assistant 
to support data collection 

• Exclusions 
o The school’s contact management policy does not conform to national 

standards 
o Inability to support in-school LFD testing (i.e. not part of the NHS Test and 

Trace Asymptomatic Testing Site network) 

 
3.3 Non-Consenting Individuals in the Interventional Arm 

Within the intervention arm, individuals not participating in DCT will self-isolate in the event 
they are a first-order contact. They will be asked to participate in elements of the qualitative 
work to enable better understanding of factors affecting uptake and pre and post-test 
behaviours. 
 
3.4 Lateral Flow Device Testing 

LFD antigen testing will be via two delivery models: 
 

1. Supervised anterior nares swabbing, and device use within a school’s ‘Asymptomatic 
Testing Site (ATS)’ model. The workforce for this will be trained according to national 
NHS T&T standard process. 

2. Home or Self-testing will be made available once reliable operational delivery models 
are developed, and subject to the relevant regulatory approvals being received.  

 
3.5 qRT-PCR Testing 
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The purpose of the qRT-PCR test component is to determine the number of first-order 
contacts which are positive with PCR but negative with LFD during DCT. This will determine 
the false negative rate of DCT. First-order contacts will be prioritised in the daily testing 
schedule in the school to ensure they are tested at the beginning of the day.  
 
The swabbing method for qRT-PCR swabbing will be throat-and-nose as per standard NHS 
T&T practice. If throat-and-nose swabbing is not tolerated, anterior nares swabbing may be 
used. Schools / participants should record which swabbing method is used each day. 
Participants should self-swab under supervision in alignment with national NHS T&T 
guidance. 
 
qRT-PCR swab samples will be transported to PHE Porton Down, stored at -20oC and 
processed in batches every two weeks. Results will be available to participants after this time. 
This process is being implemented to prevent participants (in either stud arm) from receiving 
information on their COVID-19 status that they will not receive as part of the real-world public 
health intervention. This will be communicated to potential participants via the Participant 
Information Leaflet and ICF prior to enrolment in the study. 
 
qRT-PCR testing will not form part of scaled LFD-enabled testing of asymptomatic close 
contact groups in schools. As such, the evaluation framework for the study will not consider 
the acceptability, tolerability or operational performance of the qRT-PCR testing component. 
 
3.6 Assessment of End-Points 

Please see the glossary at the start of this protocol for definitions 

 

Co-Primary End-Points 

 
(i) Number of school days missed among those eligible to be in school. 

Daily school attendances will be obtained from the school register and absences 
recorded with reconciliation with COVID-19 associated absences. This will be 
compared between study arms, to historic schools’ data, and to national schools’ 
benchmark data collected via a survey of non-participating schools. 
 

(ii) Estimated number of in-school COVID-19 transmission events  
The number of positive cases will be obtained from the following sources: 

1. Weekly LFD active case finding (Control and Intervention Arms) 

2. Symptomatic individuals’ NHS Test and Trace results obtained from 
Community Testing routine data (Control and Intervention Arms) 

3. In-school LFD DCT testing (Interventional Arm).  

 

Positivity rates will be reported for each source separately to facilitate like-for-
like comparison between arms 

 

Epidemiological links between cases will be obtained from the NHS Test & Trace 
Contact Tracing and Advice Service data base. Additional links will be obtained by 
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membership of school-reported contact groups. Onward transmission from the 
index case will be determined by the following: 

• Genomic sequence of virus: The additional PCR swab collected from 
positive individuals will be used to determine the whole genomic sequence 
of isolates. A sample of apparent links will be assessed with comparisons 
of whole genome sequencing. The diversity of genetic sequences both in 
the schools and the community (routinely determined by COG) will be used 
to help interpret the results. Preliminary work currently undertaken will 
determine the appropriate genetic distance to be used to exclude a direct 
transmission event between individuals. This is likely to be 2 SNPs. 

• Plausible epidemiological link (e.g. membership of same close contact 
group) 

• For positive individuals identified in DCT the DMIC will review all available 
data to determine if the individual’s infection was likely to have resulted 
from onward transmission from the index case, or via co-infection from an 
unknown ‘upstream’ positive or out-of-school positive case. 

 

Secondary End-Points  

 
(iii) Number of positive first-order contacts missed by daily LFD testing (Intervention 

arm only).  
Routine qPCR of first-order contacts will be used to determine the performance of 
DCT testing with LFDs. Comparisons of PCR with the same day LFD will allow 
comparison between CT values and LFD results in a ‘real world setting’ These 
comparisons can also be used to compare the relative performance between 
assisted school-based testing and home/self-testing.  
 

(iv) Number of COVID-19 cases transmitted to the first-order contacts of index cases 
(“primary attack rate”).  
The first-order close contacts of all index cases will be identified by the school 
based on their existing close contact management policy. LFD DCT testing and (for 
symptomatic individuals) routine NHS Test and Trace PCR testing will be used to 
calculate primary attack rate. 
As above, genomic sequencing will be used, wherever possible, to exclude non-
direct transmission events. 

 
(v) Number of COVID-19 cases transmitted to the second-order contacts of index 

cases (“secondary attack rate”).  
The second-order contacts of all index cases will be identified (regardless of the 
COVID-19 status of the DCT-contacts) as described in Section 3.7. The COVID-19 
status of these second-order contacts will be measured in two ways: 

i. Where the second-order contact is a consented participant in this study 
their COVID-19 status will be assessed by weekly LFD active case finding, 
and records kept by the school of any participants who become 



 

 51 

symptomatic and test positive via standard NHS Test and Trace community 
testing.  

ii. Where the second-order contact is not a consented participant in this 
study (e.g., household contact of first-order contact), analysis of routine 
NHS Test and Trace data will be used to determine if they subsequently 
become symptomatic and test positive in the community setting. 

  

 

As above, genomic sequencing will be used, wherever possible, to exclude non-
direct transmission events. 

 

(vi) Number and proportion of school attendees testing COVID-19 positive in weekly 
active case finding. 
LFD results and school attendance registers will be used to calculate active case 
finding rate. This will be compared between study arms, and to national schools’ 
benchmark data collected via a survey of non-participating schools. 
 

(vii) Proportion of student and staff who accept an offer of weekly active case finding 
testing with LFD devices. 
Schools will maintain consenting records to allow participation rates to be 
calculated. 
 

(viii) Proportion of student and staff first-order contacts who accept an offer of daily 
contact testing with LFD devices. 
Schools will maintain consenting records to allow participation rates to be 
calculated. 
 

(vii) Behavioural outcomes for pupils, parents and staff: acceptability and feasibility 
of testing, self-reported perceptions and behaviour 

 

3.7 Identification of Second-Order Contacts 
As discussed above, the rate of COVID-19 positivity in the second-order contacts of index 
cases (i.e. the contacts of first-order contacts) will be an endpoint used to assess the public 
health effectiveness of DCT for school populations. Several methods will be used to identify 
the second-order contacts of index cases: 

• In-school secondary contacts: As part of their existing COVID-19 management policy 
schools are required to segment their population into distinct ‘bubbles’ (e.g., year 
group), membership of which is unique. Members of one bubble should not be 
interacting with members of another. As a result, all the contacts of a member of a 
specific bubble should also be members of the same bubble.  
In the event of a positive index case within a bubble, the school will identify those 
bubble members it considers to be close contacts of the index case (this will often not 
be the entire bubble). These close contacts (i.e. ‘first-order contacts’ in the context of 
this study) are subject to self-isolation or DCT depending on their arm.  
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All other members of the index case’s bubble will be considered second-order 
contacts for the purposes of this study. Membership of each bubble will be provided 
by participating schools at the start of the study, and should not vary during the study. 

• Household contacts of first-order contacts: Another group of second-order contacts 
are individuals who live in the same household as a first-order contact. These may 
attend the same school or may not. These individuals will be ‘identified’ by querying 
routinely collected NHS Test and Trace testing data for individuals with the same 
residential address as any first-order contact. The method to identify household 
contacts will only identify household contacts who are in Test and Trace systems. 

Within the scope of this study we do not intend (for operational reasons) to identify non-
school, non-household contacts of first-order contacts. As first-order contacts are required to 
maintain self-isolation outside the school environment (even if they are undertaking DCT) this 
group should be minimal in size. However, it is an acknowledged limitation of the study. We 
also do not intend (for similar reasons) to identify individuals within the school who are not a 
member of the same bubble as a first-order contact but have had close contact with them. 
We acknowledge this as another limitation of the study. 
 

3.8 Assessment of Behavioural and Other Outcomes 
Assessment of the behavioural components of the evaluation framework will include the 
following: 

1. Survey of a) self-reported out of school activities and contacts (for comparison in test-
negative, test-positive and self-isolating participants); b) views of testing (compared 
with self-isolation) 

2. PPI input and qualitative research to understand views and experiences of and 
responses to testing of pupils, parents and school staff – teachers and others 

 
Participants in both the Interventional and Control Arms will be invited to complete a very 
brief online survey; this will include all participants who are a first-order contact of a positive 
index case. Measurement will be on day 7 after notification of being the contact7, using self-
report measures of social contacts and other behaviours adapted from measures already in 
use. To promote honest self-reporting, an anonymous survey instrument will be used (as in 
the previous ‘Agile Lighthouse’ evaluation of DCT), which can be found in Appendix 2.  
 
Outcome 2 focuses on gathering the perceptions, experiences and beliefs of those involved 
in the testing process, including pupils, parents, teachers and administrators. In collecting this 
data, it is crucial that the burden on teachers and school staff is reduced as far as possible 
during what is already an extremely challenging time for them. We have explored the 
potential for using existing research vehicles (e.g. the Pupil and Parent Panel omnibus survey), 
but these would not allow us to deliver the objectives of the present study. The bespoke data 
collections have therefore been streamlined to lower burden. The approaches that will be 
used are: 

• User research carried out in two waves within both Phase 1 and Phase 2: 

 
7 For clarity, the day on which they are notified they are a contact is Day 0 
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o Wave 1: At the beginning of the testing period to explore the practicalities of 
delivering the protocol within the ‘intervention arm’ schools. This will be no 
more than ten interviews (anticipated approx. 20-30 minutes, no more than 1 
participant per school site) with school staff (teachers and non-teachers) 
involved in management/implementation focusing on the process and 
expectations for the testing. Data will enable a view of the study 
implementation (allowing adjustments to be made if required) as well as the 
feasibility of wider rollout. 

o Wave 2: Follow-up interviews (anticipated approx. 20 minutes) with these 
participants towards the end of the study period to collect their reflections 
having experienced more of the testing, again focusing on the process and 
feasibility of wider roll-out. 

• Interviews with pupils, parents and staff in a sample of the schools involved in the 
testing (both Interventional and Control arms), looking to understand in more depth 
experiences of the testing process, beliefs about testing, perceptions of positive and 
negative test results and potential improvements and issues affecting take-up and 
impact on behaviour. Participants will be invited to take part in recorded online or 
telephone interviews (20 to 30 minutes) outside of school opening hours, and will 
receive an online voucher as reimbursement for their time. The sample will include 
staff, parents and pupils from different schools, with different ages, ethnic and 
socioeconomic backgrounds, and with positive and negative test results. Recordings 
will be fully transcribed, anonymised and analysed for emerging themes. 

Parent/Guardian consent for pupils’ participation in social research will be obtained via 
schools prior to commencement of fieldwork. More detail on social research design is 
included in Appendix 7. 
 

3.9 Sample Size 
Advice on the appropriate sample size for this study has been sought from Professor Sarah 
Walker at the University of Oxford. 
 
The challenge with setting a non-inferiority margin for transmission events is that the 
meaning of a non-inferiority margin is highly dependent on the control group event rate. For 
example, if the control group event rate is 20%, then, depending on the other advantages of 
the intervention, it may be reasonable to set a non-inferiority margin of 10%, i.e., to exclude 
increases of more than 10% absolute or 50% relative. But if the control group event rate is 
1%, a 10% non-inferiority margin is very unlikely to be considered reasonable. However, 
choosing the wrong control rate can have enormous consequences for the power of a trial to 
determine non-inferiority within a pre-defined bound8. 
 
At present, it is extremely difficult to get any estimate of a control group event rate for 
transmission over the next 3 months, and hence it is impossible to pre-define what might be 
a meaningful non-inferiority margin, given the hypothesised benefits of the intervention. We 

 
8 Quartagrio et al, ‘Handling an uncertain control group event risk in non-inferiority trials: non-inferiority frontiers and the power-stabilising 
transformation’ (2020) 
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therefore power the trial to determine superiority of the intervention on school attendance; 
if superiority is demonstrated on the primary endpoint, we will ask an independent 
committee to judge whether the 95% CI for the difference between intervention and control 
schools on transmission events is sufficiently close to no difference such that the benefits 
outweigh any potential risks. 
 
The primary endpoint of the study is the number of missed days at school compared to the 
control group. The following scenarios will illustrate the effect of the intervention on school 
attendance 
 
The number of Covid-19-associated missed days at school is dependent on the number of 
positive cases identified and the number of contacts of these cases that are self-isolating. 
Each positive case is self-isolated for 10 days. In the control group all first order contacts will 
also be self-isolated for 10 days.   It is expected that this trial will occur in the summer term 
when the number of cases in a school will be low. For instance, it is expected that in the 
control group about 30% of children (and their parents) will consent to participate in regular 
weekly active case finding testing.  For the purposes of the power calculation, it is assumed 
that the expected number of index cases identified is about 1 outbreak/month. Each index 
cases will lead to identification of 50 children in their bubble who will need to self-isolate each 
for 10 days. The number of index cases identified is a Poisson distribution with mean 1/month 
with each index cases leading to 510 missed school days. 
 
In the intervention group, it is expected that a more complex set of interactions will occur. 
The ability to avoid self-isolation by DCT is likely to make participation in weekly active case 
finding testing more attractive with an increase in consent to voluntary weekly active case 
finding testing to 60%. This in turn will lead to the identification of more positive cases with 
initially an expected number of 2 different index cases identified per week.  However, it is 
expected that 70% of children will volunteer for DCT and therefore only 15 children (25% of 
50) will self-isolate.  In addition, about 2 contacts will be identified by LFD testing as positive 
during DCT (5% of 35). It is expected that these 2 children will only have contacts within the 
bubble and therefore they will not lead to identification of more children. In all, each index 
cases will lead to the index case plus 14 children each self-isolating for 10 days leading to 170 
days of missed school per index cases or 360 missed schools / month  
 
In addition, the intervention will lead, over time, to a decrease in transmission and therefore 
detection of cases through an increased identification and isolation of true positives, itself 
arising from an increase of uptake of weekly active case finding testing.  However, this 
decrease will be offset by the possible increase in in-school transmission by infectious children 
not undertaking DCT who attend school.   
 
It is expected that the trial will start in the Summer term with 100 schools enrolled into each 
arm.  However, it is likely that only 50% of enrolled schools will manage to sustain the trial 
leaving only 50 schools in each group. 
 

 Control Group Intervention Group 
Number of schools successfully participating 50 50 
Proportion of children consenting to mass testing 30% 40-60% 
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Initial number of outbreaks detected/school 1/month 2/month 
Number self-isolating (incl. index case and) each for 10 
days 

51 10-30 

Number of schools in each arm 50 50 
 
*Including index case and 2 cases in each DCT bubble of 50 children test positive and 
therefore need 10 days of self-isolation 

Table 1: Assumptions in Power calculation 

The number of schools required in each arm to determine whether school attendance has 
been increased by the intervention will depend on the number of children volunteering for 
DCT and the increase in the proportion of children consenting for weekly active case finding 
testing. 
 
Assuming that 30% of the control arm participate in weekly active case finding testing, the 
number of schools per arm for a two month study is shown in the following table (power of 
80%, two-sided alpha (0.05))  
 
 
 
 

Number (per index case) in 
intervention group 

self-isolating and not undertaking 
DCT 

Proportion if children consenting to  weekly active 
case finding testing in intervention arm 

40% 50% 60% 

7 10 12 14 

8 11 13 15 

9 11 14 18 

10 12 15 21 

11 13 17 24 

12 14 19 29 

13 15 22 36 

14 18 26 45 

15 18 30 58 

16 20 35 79 

17 23 43 112 

18 26 53 170 

19 29 67  

20 33 87  

21 38 117  

22 45 166  

23 53   

24 64   

25 78   

26 98   
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27 125   

 

Table 2: Relationship between number of schools required per arm and study participation rates 

 

 
 
 
 

3.10 Governance Framework 
This will be a service evaluation with the research aspect and ethical approval will be sought 
through Public Health England’s Public Health Research Ethics framework.   
 
The Principle Investigator and Co-principle investigators are responsible for drafting, and 
approval of this protocol. Review will be through the Education Evaluation Steering Group 
(DfE, DHSC and PHE) and Testing Initiatives Evaluation Board (membership includes 
independent academics - see Appendix 5). 
 
Overall responsibility for the study rests with the Secretary of State at the Department of 
Health and Social Care. The Principal Investigator has responsibility for the day-to-day delivery 
of the study, and for that he/she will be accountable to the Independent Trial Steering Group 
(TSG) (see Appendix 3 for Terms of Reference). The Study PI will be a member of this group.  
Test results data will be monitored by an Independent Data Monitoring Committee (IDMC) 
(see Section 5.2), which will report into the Trial Steering Group. Terms of Reference of the 
IDMC can be found in Appendix 4. 
 
Lists of membership of study governance bodies can be found in Appendix 6. 
 
Prior to enrollment of potential participant schools into the study advice will be sought from 
the local Director of Public Health, wider local authority and PHE on their willingness for the 
school to participate.   
 
In the event of a suspect outbreak in a school (defined as more than 4 positive tests in a week), 
the local DPH and HPT will be responsible (with cooperation from the study team) for 
outbreak response management. Local and regional public health and teaching officials 
(including head teachers and school governing bodies) may raise concerns and questions with 
the Trial Steering Group for operational matters and the IDMC for other matters. 
 
 

3.11 Testing Devices and Consumables 
The following testing devices will be used in the study: 

• Lateral Flow Antigen Testing Device for Daily Contact Testing: Orient Gene 
Coronavirus Ag Rapid Test  

• qRT-PCR: Standard NHS T&T PCR throat and/or nasal swabs 

 
3.12 Study Implementation Phasing 
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The study will be implemented in a phased manner to ensure the operational delivery model 
and intervention have received user feedback on feasibility and appropriateness prior to roll 
out across all sites. The aim is to maximise the effectiveness of the DCT implementation and 
minimise unnecessary burden of schools or participants 

• Phase 1 – Mixed methods feasibility trial in all students and staff in 6 schools 
o Confirm that the operational delivery model and data capture processes are 

viable and feasible for use at scale (or refine accordingly) 
o Gain user feedback (through PPI and focus groups/interviews) on all aspects 

of the trial and intervention procedures and materials (including guidance on 
how to interpret an LFD result), and refine procedures and materials 
accordingly 

o Gain user feedback on the tolerability of the proposed PCR testing regime, 
and refine accordingly 

o In this phase only the in-school assisted testing ATS delivery model will be 
available 

• Phase 2 – Deliver evaluation in full sample size of schools 
o Collect evidence against objectives in full sample of schools 
o At the start of this phase only the in-school assisted testing ATS delivery 

model will be available. If the at-home self-test delivery model becomes 
available during Phase 2 schools will be notified and allowed to choose to 
deliver the active case finding component via at-home self testing. 

o Separately, collect evidence on home self-test DCT as this option becomes 
available 

 

3.13 User Experience Research in Phase 1 
In Phase 1, user feedback will be solicited on the public health intervention (including 
communication materials, consent forms and patient information sheets) and research 
elements of the evaluation. This will be used to refine the study operational model prior to 
scaling the number of sites in Phase 2.  
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4. Testing Regimen and Public Health Intervention 

 
Participation in both the weekly active case finding and DCT components of the study will be 
(separately) voluntary. There are two options for first-order close contacts in the operation 
of this study, depending on whether they are taking part in the DCT component or not: 

1. Those taking part in the DCT component of the evaluation: people in the first-order 
close contact group of a positive index case are tested at the start of each day by 
anterior nares swab for LFD and on days 2 and 7 additionally with a throat-and-nose 
swab for qRT-PCR (anterior nares swabbing may be used if throat-and-nose swabbing 
is not tolerated)9. 

2. Those not taking part in the DCT component of the evaluation: People in the first-
order close contact group of a positive index case self-isolate in line with current 
national guidance.  This option should be available for anyone who wishes to self-
isolate rather than participate in the ‘Daily Contact Testing’ study.  It will not be 
described further in this document. 

Informed Consent from staff members and students and/or their parent /guardian will be 
required to take part in the testing components of the study. An information leaflet will be 
used to describe the purpose and process of the study, and the risks and benefits associated 
with the use of lateral flow antigen tests.  
 
The below (which will be followed in all participating schools) focuses on the process for 
testing and the public health intervention. This is also illustrated in Figure 3 and Figure 4 
below. 
 

4.1 Initial Active Case Finding  
This applies for students/ staff undergoing routine Lateral Flow Antigen Testing Device (LFD) 
tests through the national programme of school asymptomatic testing. For schools enrolled 
as part of Daily Contact Testing, at least weekly LFD testing is a prerequisite. LFD antigen 
testing will be via supervised anterior nares swabbing, and device use will be assisted use 
within a school's ATS model. The workforce for this will be trained according to national NHS 
T&T standard process. 
 
Active case finding LFD testing will be once a week for students and twice a week for staff. 
 
The following actions will be taken depending on the result: 
 

4.1.1 Negative LFD Result 
All persons who test negative on the weekly antigen LFD testing may participate in activities 
in the school with appropriate social distancing, respiratory hygiene, hand washing and face 
coverings where appropriate in line with the national guidance:  
 
https://www.gov.uk/government/collections/guidance-for-schools-coronavirus-covid-19 

 
9 For clarity, the day on which they are notified they are a contact is Day 0 
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4.1.2 Positive LFD Result  
• The school should follow the national guidance (link above), in the same way as if the 

person with the positive test had become symptomatic whilst in school. The person in 
question must begin self-isolation in accordance with national guidance and Stay at 
Home guidelines10. 
 

• Residential schools must follow the national guidance for residential educational 
settings: https://www.gov.uk/government/publications/coronavirus-COVID-19-
guidance-on-isolation-for-residential-educational-settings/coronavirus-COVID-19-
guidance-on-isolation-for-residential-educational-settings. 
 

• Participants testing positive will be given a home PCR testing kit. They should be 
instructed to take a PCR swab that day and return it as per the enclosed instructions. 
This sample will be subject to genomic sequencing to allow chains of transmission to 
be analysed. 

 

4.2 Management of First-Order Contacts of a Positive Index Case  
Schools are eligible for the study on the condition that national guidelines and advice for good 
contact management are maintained throughout, with a pragmatic approach to the non-
mixing of contact groups, and national guidance for schools continues to be followed. 
 
This part of the protocol applies to asymptomatic first-order close contacts of COVID-19 
positive index cases in the school who have tested positive through: 

• Weekly asymptomatic LFD testing within the school 
• Asymptomatic testing via another non-school route 

• Symptomatic qRT-PCR testing outside the context of the school’s testing programme 

 
Any first-order close contact group where a positive index case is detected (by any means) 
will be eligible for Daily Contact Testing on the basis that:  

1. The index case is a student / staff member at that school. First-order contacts of index 
cases not based in the school are not eligible for DCT within this evaluation 

2. The first-order contact has consented to partake of DCT 
3. The first-order contact is not a household contact of a currently COVID-19 positive 

individual (including the index case) 
4. The first-order contact is not symptomatic 

 
As stated above, participating schools must commit to maintaining the same level of good 
contact management and national guidance for schools. A pragmatic approach should be 
taken to ensure individuals participating in DCT should not mix with individuals from other 
contact groups (even if those individuals are also undergoing DCT). 

 
10 COVID-19: guidance for households with possible coronavirus infection - GOV.UK (www.gov.uk) 
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Symptomatic individuals must follow national guidance (link above) and self isolate whilst 
awaiting results of a qRT-PCR test.  
 
Note on timings of DCT / self-isolation compared to date of contact 
Where the index case was identified via weekly asymptomatic LFD active case finding testing 
within the school, the date of their positive test will be treated as Day 0 for their first-order 
contacts’ DCT / self-isolation regime (e.g., if an index case test’s positive during weekly active 
case finding on Monday, Day 1 of their first-order close contacts’ DCT regime would be 
Tuesday). When the index case was diagnosed outside of in-school testing, they will be asked 
during contact tracing when the last date of contact was with each of their named first-order 
contacts. This will allow the interval between the date of contact and the date of initiation of 
DCT / self-isolation (Day 1) to be calculated for the purpose of tracing chains of transmission. 
 

4.2.1 Interventional (Daily Contact Testing) Arm  
All those in the same first-order close contact group as the positive case will be offered the 
option of being tested by LFD at the start of every school day, until day 7 after being notified 
of being a contact11. Those who do not consent to daily testing will be subject to the process 
outlined in Section 4.4. LFD antigen testing will be via one of two delivery models: 

1. Supervised anterior nares swabbing, with device use assisted within a school's ATS 
model. The workforce for this will be trained according to national NHS T&T standard 
process.  

2. Once a suitable protocol is available, at-home self-anterior nares self-swabbing under 
supervision of the parent / guardian (in alignment with national NHS T&T guidance). 
Swab samples will be self-applied at home to the LFD device and the result self-read 
by students under supervision of the parent / guardian, or by the parent / guardian if 
the student does not feel confident to use the device themselves.12 

 
Those that test negative on the LFD negative at the start of the school day will be allowed to 
attend school for that day until their next test is due. It will not allow them to avoid self-
isolation outside the school setting, and this will be communicated to participants using 
accessible, standardised materials drawing on behaviour change techniques and developed 
with user feedback to ensure they are credible and motivating. Participants will be required 
to self-isolate on days where a test has not been performed (e.g. weekends). If a non-tested 
day occurs at the end of Daily Contact Testing, a further negative test will be required to 
complete and release from the Daily Contact Testing protocol. 
 
Those that test positive on the LFD test should follow the national guidance (link above) as if 
they have developed symptoms whilst at school and self-isolate for 10 days. If during this time 
they develop symptoms, the individual is asked to notify the school so this can be recorded 
as part of the study. They will be given an additional home PCR testing kit. They should be 
instructed to take a PCR swab that day and return it as per the enclosed instructions. This 

 
11 For clarity, the day on which they are notified they are a contact is Day 0 
12 Initially only the in-school assisted ATS model will be available to schools. Once the at-home self-test delivery model has been finalised, 
participating schools will be notified and given the opportunity to switch. 



 

 61 

sample will be subject to genomic sequencing to allow chains of transmission to be analysis.  
They should also continue with any outstanding ‘day 2 and 7’ qRT-PCR testing (see below), as 
this is a research component of the study13. Home qRT-PCR testing kits will be provided for 
this purpose to remove the need to come into school for testing.  
 
As a research component of the study, Interventional Arm participants should also provide 
concurrent throat-and-nose swabs for qRT-PCR (on days 2 and 7 after being notified of being 
a close contact anterior nares swabbing may be used if throat-and-nose swabbing is not 
tolerated)13. Home qRT-PCR testing kits will be provided for this purpose by the school. 
Participants will be instructed that they should confirm to the school that they have taken 
each of the day 2 and 7 qRT-PCR tests. If the school does not receive confirmation of this by 
a pre-agree point in the day, they will follow up my telephone to request the test is taken. 
Failure to take a qRT-PCR test on days 2 and 7 (or taking it on another day) will not be 
considered a protocol violation. 
 
qRT-PCR samples will be run in batches every two weeks, after which point the results will be 
available to participants. 
 
Additional positive cases identified in a first-order close contact group during testing will 
restart the Daily Contact Testing protocol for the existing close contact group to Day 0. They 
should also be asked for any additional first-order close contacts, who would be eligible to 
start daily contact testing from that day. 
 

4.2.3 Control (Isolation of Contacts) Arm 
All those identified in the same first-order close contact group as the positive case, who would 
have been eligible (as part of one of the interventional arms of the study) for Daily Contact 
Testing should self-isolate for 10 days.  
 
As a research component of the study, Control Arm participants should also provide 
concurrent throat-and-nose swabs for qRT-PCR on days 2 and 7 after being notified of being 
a close contact (anterior nares swabbing may be used if throat-and-nose swabbing is not 
tolerated)13. Home qRT-PCR testing kits will be provided for this purpose by the school. 
Participants will be instructed that they should confirm to the school that they have taken 
each of the day 2 and 7 qRT-PCR tests. If the school does not receive confirmation of this by 
a pre-agree point in the day, they will follow up my telephone to request the test is taken. 
Failure to take a qRT-PCR test on days 2 and 7 (or taking it on another day) will not be 
considered a protocol violation. 
 
qRT-PCR samples will be run in batches every two weeks, after which point the results will be 
available to participants. 
 
If an individual becomes symptomatic, they must follow national guidance and continue to 
self-isolate whilst awaiting results of a qRT-PCR test. The subject must restart their self-
isolation period in line with national guidance. 
 

 
13 For clarity, the day of their diagnosis is Day 0 
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4.3 Household Contacts  
Household members of a positive index case are those who live in the same household as the 
positive case.  These individuals should self-isolate in line with the national guidance and will 
not be able to enrol into the DCT component of this study: 
https://www.gov.uk/government/publications/covid-19-stay-at-home-guidance. 
 
 
 

4.4 Management of those who do not Consent to DCT 
Participation in the study will be voluntary, and potential participants will be provided with 
information on the risks and benefits as part of the consenting process. Those first-order 
contacts of positive cases who do not wish to be tested daily or who are unable to be tested 
for any reason must self-isolate in accordance with national guidance and Stay at Home 
guidance14 until 10 days after the they were notified of being a contact of tested positive. As 
a result, they will not be exposed to incremental infection risk compared to the counterfactual 
of the whole close contact group self-isolating. 
  

4.5 Symptomatic Individuals 
If any person develops symptoms at any time during the study, they must immediately self-
isolate and order a qRT-PCR home test through the national Test and Trace symptomatic 
testing process15. They should follow Stay at Home guidance7. 
 

4.6 Multiple Positive Cases in a School 
The management of local outbreaks in a school will be managed according to the exiting 
national process. The school will contact the DfE coronavirus helpline 
(dfe.coronavirushelpline@education.gov.uk / 0800 046 8687) for initial risk assessment and 
this will be escalated to PHE Health Protection Teams for advice managing large or complex 
outbreaks. The study team will also be notified. If the HPT, DPH or the school wants to stop 
the trial and instruct a contact group to self-isolate they should discuss this with the Trial 
Steering Committee. The Trial might be able to provide extra genomic analysis to determine 
the extent of the outbreak and help inform decision making. If DCT is stopped the IDMC 
should be informed. 
 
 
 
 
 
 
 
 
 
 
 
 

 
14 COVID-19: guidance for households with possible coronavirus infection - GOV.UK (www.gov.uk) 
15 https://www.gov.uk/get-coronavirus-test  
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4.7 Process Flow for Schools Evaluation (Intervention and Control) 
 

 
Figure 3: Process flow for schools DCT evaluation interventional arm 

 
 

 
Figure 4: Process flow for schools DCT evaluation control arm 
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4.8 Note on PPE 
For the routine weekly active case finding PPE applicable to asymptomatic testing is 
appropriate.   
For the daily testing of contacts of a case PPE applicable to the testing of symptomatic 
individuals must be used. 
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5. Results and Data Management 

 

5.1 Data Collection and Flows 
Schools will keep their own records to help monitor who has consented, the tests taken and 
the results. The schools’ records are to help with management of DCT and contact tracing. 
Some of this information will be shared with DHSC, and will include personal identifiable 
information. On transfer from the schools, the Data will then be stored on DHSC and NHS 
Digital IT infrastructure. 
 
The LFD testing data captured through the digital mechanisms will follow the normal process 
including upload to NPEX and stored by NHS Digital. 
 
Data generated by the pilot will be held, recorded, stored, and accessed on DHSC and NHS 
Digital IT infrastructure. Transfer of data from schools to DHSC will be encrypted using Egress 
which is the secure working space which has been chosen by the CISO team at DHSC to send 
information securely. 
 

5.2 Data Management 
Personal data generated by the study will be stored on DHSC IT infrastructure. Data Protection 
Impact Assessments (DPIA) will be completed. Data analysis will be conducted by NHS T&T 
staff, under supervision from academics at the University of Oxford. 
 

5.3 Results Data Monitoring 
During the trial the combined results of all schools in the trial will remain blinded to all except 
the statistical centre and the Independent Data Monitoring Committee (IDMC).  The IDMC 
will review the overall quality, safety and efficacy of the data and make recommendations to 
the Trial Steering Committee on whether the trial protocol should be altered. If they have 
evidence beyond reasonable doubt that one strategy is clearly superior (or inferior) to 
another arm and that the result is likely to change public health practice, they should 
immediately report the unblinded data and their recommendation to the Trial Steering 
Committee. 
 

Statistical Analysis of primary and secondary end-points 
Conventional statistical analysis will be undertaken. Analysis will be undertaken for 
the primary objective at a per-school basis with comparisons to the population of 
control schools. Absent school days (both total and COVID-related) will be presented 
as a proportion of pupils (with binomial confidence intervals). Unadjusted 
transmission events will be measured as the incidence of all COVID-19 positive cases 
determined by both Pillar 2 and school directed testing. Transmission events will also 
be categorised as ‘more likely’ if they either have a similar genetic sequence (the cut 
off to be determined) or as a member of the same pre-defined school bubble. 
 
Secondary analysis  
The performance of DCT will be made at the level of each primary contact. The 
performance of the DCT will be compared to PCR using conventional exact binomial 
statistics. The extent of secondary transmission events will be analysed using Poisson 
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statistics and the results stratified according to the LFD and PCR results of the DCT-
contact. The results can also be adjusted according to the day that the LFD becomes 
positive and the CT value of the PCR result. 
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Appendix 1 – DCT Evaluation Framework 
Below is shown the Evaluation Framework for the NHS Test Trace Programme of Evaluation 
of Daily Contact Testing. Individual pilots or studies run within this programme address a 
subset of these dimensions / questions.  

• Operational Feasibility 
o How acceptable is the testing regime to those being tested? 
o What operational burden does it place on the host institution? 
o What are the implications for scaling up? 

• Scientific Knowledge 
o What is the operational performance of the testing technology in this 

setting? Do we see concordance between new technologies and dual swab 
PCRs?  

o Are the assumptions used in previous modelling of the effectiveness of new 
testing technologies born out in real-world practice?   

• Public Health Effectiveness 
o What is the uptake of testing? How does that vary by socio-demographic 

factors? 
o What effect does testing have on the spread of infection within the bubble / 

host institution? Does it increase or decrease compared to self-isolation? 
Could any modifications to the testing intervention improve its effectiveness?   

• Behavioural Factors 
o Why do people choose or decline to take part in testing? 
o What factors affect whether people complete the regime of tests as 

intended? 
o How do people respond to positive and negative test results? How do they 

alter their behaviour?   

• Broader Social/Economic Benefit 
o What impact does this have on people’s daily activities (for example being at 

work or school)?  
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Appendix 2 – Self-Reported Behaviours Survey Instrument 
 

1. Recent activities 
 

a. Thinking about yesterday, please tick all the things you did: 
 

a. Went to school  
b. Went out to go to a shop, cafe or any other place outside my home (not 

school) 
c. Spent time outdoors (not at school) with people I do not live with (for 

example, in the park, playing, walking) 
d. Spent time indoors (not at school or online) with friends or family I do 

not live with    
e. Went out for any other reason (please say what this was for) 
f. None of these 

 
 

If you went to school yesterday please answer this question: 
   

How often did you do the following?  
[responses = Much less than usual, Less than usual   About the same as 
usual  More than usual, Much more than usual] 

   Wore a face covering  
   Spent time with people in my bubble  
   Spent time with people not in my bubble  
   Washed my hands 

  
b. Thinking about the last 7 days, please say how often you have done each of 

these things: [options = never, once or twice, a few times, most days) 
 

a. Went to school  
b. Went out to go to a shop, cafe or any other place outside my home (not 

school) 
c. Spent time outdoors (not at school) with people I do not live with (for 

example, in the park, playing, walking) 
d. Spent time indoors (not at school or online) with friends or family I do 

not live with    
e. Went out for any other reason (please say what this was for) 
f. None of these 

 
 

c. Comparing the last 7 days with the week before that -  did you have more or 
less close contact with people you do not live with (indoors and for more than 
15 minutes) last week?   

• Much more contact 
• Slightly more contact  
• About the same  
• Slightly less contact 
• Much less contact 
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2. Test result 
 

a. During the past week, have you had any tests for coronavirus?   
YES / NO 
[If Yes] 
Did you have a positive test result for any test? (This means that the 
test showed you did have COVID.) 
YES/NO 

 
[If Yes] 
When did you test positive? 
[Responses:  Today, yesterday, 2-3 days ago, 4-5 days ago, 6-7 days 

ago] 
 

 
Next question for those in DCT group only  
 

b. How confident are you that your test results were accurate? 
• Completely confident  
• Very confident  
• Fairly confident  
• Not very confident  
• Not at all confident 

 
 

3. Preferences for testing  
 
If you have been in contact with someone testing positive for coronavirus the 
usual option is to self-isolate by staying at home for 10 days.  
 
A new option is to carry out daily tests for up to 7 days, which means that 
every day you have a negative test you can carry on with your normal 
activities and do not need to self-isolate.    
 
Which option do you prefer? 
 

• Strongly prefer 10 day self-isolation option 
• Somewhat prefer 10 day self-isolation option 
• No preference for either option 
• Somewhat prefer daily testing option 
• Strongly prefer daily testing option 
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4. Demographics 
 
What school do you attend? 
 
How old are you? 
 
What is your gender? 

• Male 
• Female 
• Prefer to self-describe 

o Prefer not to say 
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Appendix 3 – Terms of Reference for Independent Trial Steering 
Group (TSC) 
The role of the TSC 
The role of the TSC is to provide overall supervision for the trial to ensure that the project is 
conducted to the rigorous standards set out in the Department of Health and Social Care’s 
Research Governance Framework for Health and Social Care and the Guidelines for Good 
Clinical Practice. It should be noted that the day-to-day management of the project is the 
responsibility of the Principal Investigator, and as such the Principal Investigator may wish 
to set up a separate Project Management Group (PMG) to assist with this function. 
The main features of the TSC are as follows: 

• To provide advice, through its Chair, to The Department for Education, the 
Department for Health and Social Care and the Chief Investigator on all appropriate 
aspects of the trial 

• To concentrate on progress of the trial, adherence to the protocol, patient safety 
(where appropriate) and the consideration of new information of relevance to the 
research question 

• The rights, safety and well-being of the participants are the most important 
considerations and should prevail over the interests of science and society 

• To ensure appropriate ethical and other approvals are obtained in line with the 
project plan 

• To agree proposals for substantial protocol amendments and provide advice 
regarding approvals of such amendments 

• To provide advice to the investigators on all aspects of the trial. 

 
Constitution of the TSC 

• The members of the TSG will be appointed by the Department of Health and Social 
Care and the Department for Education 

• Independent * members must make up a minimum of 75% of the TSC membership. 

• The minimum quorum for any TSC meeting to conduct business is 67% (two thirds) 
of the appointed membership. 

• Only appointed members will be entitled to vote, and the Chair will have a casting 
vote 

• The Chair and members must sign and maintain a log of potential conflicts and/or 
interests 

• Attendance at TSC meetings by non-members is at the discretion of the Chair 

• The primary TSC reporting line is via the Chair to the Department of Health and 
Social Care and the Department for Education 

 
* Independence is defined as follows: 
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o Not part of the same institution as any of the applicants or members of the project 
team.  This means holding neither a substantive nor honorary contract with said 
institution. 

o Not related to any of the applicants or project team members. 

o For the Chair only; not an applicant on a rival proposal. 

o It is recognised that independence status may change during the duration of the trial. 

 
Composition Requirements of the TSC 

• An Independent* Chair  

• An Independent* statistician  

• At least one PPI member 

• Others with expertise relevant to the project, such as an infectious disease 
epidemiologist and an expert in running studies in educational settings 

• The TSC may invite observers to meetings 

 
TSC meetings 

• The TSC should meet at least monthly 

• TSC meetings should be scheduled to follow shortly after IDMC meetings so that 
reports from that group can be considered if appropriate 

• Minutes of meetings should be sent to all members, the Department of Health and 
Social Care, the Department for Education and the Principal Investigator and be 
retained in the study master file. 

The responsibility for calling and organising TSC meetings lies with the Principal Investigator, 
in association with the Chair. 
 
The Role of the Chair of TSC 
The Chair’s responsibilities include: 

• Liaising with the Principal Investigator to arrange a meeting to finalise the protocol 
and to set up a schedule of meetings to align with the project plan 

• Establishing clear reporting lines. 

• Being familiar with relevant guidance documents and with the role of the IDMC if 
appropriate. 

• Providing an independent*, experienced opinion if conflicts arise between the needs 
of the research team, the participating organisations and/or any other agencies 

• Leading the TSC to provide regular, impartial oversight of the study, especially to 
identify and pre-empt problems 

• Ensuring that changes to the protocol are debated and endorsed by the TSC;  
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• Being available to provide independent* advice as required, not just when 
TSC meetings are scheduled 

• Commenting in detail (when appropriate) regarding the continuation, extension or 
termination of the project. NB: The TSC Chair does not need to be a content expert 
him/herself but needs to ensure that enough content expertise is available for the 
group to perform its oversight function effectively. 
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Appendix 4 – Terms of Reference for Independent Data Monitoring 
Committee (IDMC)  

 
The role of the IDMC 
The IDMC’s main role is as follows: 

• It is the only body involved in the trial that has access to the unblinded comparative 
data 

• The role of its members is to monitor these data and make recommendations to the 
Trial Steering Committee (TSC) on whether there is there evidence beyond 
reasonable doubt that one arm is superior to another arm such that it is likely to 
change public health or educational practice. 

• The safety, rights and well-being of the trial participants are paramount 

• The IDMC considers the need for any interim analysis advising the TSC regarding the 
release of data and/or information 

• The IDMC may be asked by the ISSG to consider data emerging from other related 
studies 

• There are also rare occasions when the IDMC chair might be asked, by the chair of 
the TSC to provide advice based on a confidential interim or futility analysis if serious 
concerns are raised about the viability of the study or if the research team are 
requesting significant extensions. 

• Criteria should be agreed at which continuation of the trial is considered futile and 
the DM(E)C would only indicate if these had been passed or not as this would limit 
the potential for un-blinding. 

 
Constitution of the IDMC 

• Members of the IDMC will be appointed by the Department of Health and Social 
Care and the Department for Education 

• Only appointed members will be entitled to vote, and the Chair will have a casting 
vote 

• The minimum quoracy for a meeting to conduct business is 67% (two thirds) of 
appointed members 

• The Chair and members must sign and maintain a log of potential conflicts and/or 
interests 

• Attendance at IDMC meetings by non-members is at the discretion of the Chair 

• The primary IDMC reporting line is via the Chair to the TSC. 

 
Composition Requirements of the IDMC 

• All IDMC members are to be independent*  
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• Membership of the IDMC will be four members, comprising experts in the field, e.g. 
a clinician with experience in infectious disease epidemiology, an expert in working 
with educational settings and an expert trial statistician. 

 
IDMC Meetings 

• Responsibility for calling and organising IDMC meetings lies with the Principal 
Investigator, in association with the Chair of the IDMC. The project team should 
provide the IDMC with support for organising and minuting meetings and a 
comprehensive report, the content of which should be agreed in advance by the 
Chair of the DMC. 

• The IDMC should be presented with an interim analysis of the trial data prior to the 
return of the majority of pupils to school. 

• The IDMC should determine their meeting frequency, but must meet to consider the 
interim analysis before the full return of pupils to school. 

• Minutes of meeting should be sent to all members, DfE, DHSC, the TSC and the study 
master file. It should be noted that the minutes may have ‘in camera’ items redacted 
from some copies. 

,  
*Independence is defined as follows: 

o Not part of the same institution as any of the applicants or members of the project 
team.  This means holding neither a substantive nor honorary contract with said 
institution. 

o Not related to any of the applicants or project team members. 

o For the Chair only; not an applicant on a rival proposal. 

o It is recognised that independence status may change during the duration of the trial. 
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Appendix 5 – Terms of Reference of Testing Initiatives Evaluation 
Board 
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Appendix 6 – Membership of Study Governance Bodies 
 

6.1 Education Evaluation Steering Group 
Philippa Gilmour DHSC 
Joseph Hillier DHSC 
Sarah Tunkel DHSC 
Stephen Finer DHSC 
Karl Olsen DHSC 
Tom Fowler DHSC 
Katia Yazigi DHSC 
Steve Grudgings DHSC 
Peter Marks DHSC 
Helen Slater Department for Education 
Richard Lumley Department for Education 
Amy Morgan Department for Education 
Osama Rahman Department for Education 
Oliver Clifton-Moore Department for Education 
James Henry Department for Education 
Dougal Hargreaves Department for Education 
Christopher Gray Department for Education 
Stevie Jones Department for Education 
Jane Pettican-Boyes Department for Education 
Lavani Devarajan Department for Education 
Elizabeth Castle Department for Education 
Aashya Zina Department for Education 
Vicky Petrie Department for Education 

 
 

6.2 Trial Steering Group 
Prof Martin Llewelyn, University of Sussex Independent Chair 
To be recruited by Chair Independent Statistician 
To be recruited by Chair PPI Member 
  

 
 

6.3 Independent Data Monitoring Committee 
Prof Neil French, University of Liverpool Clinician (infectious disease epidemiology 

expert) 
To be recruited by Chair Clinical Trial Statistician 
To be recruited by Chair Educational Expert 
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Appendix 7 – Further details on social research instruments 
7.1. User research 
The aim of this research activity is to understand the user journey for Daily Contact Testing 
within intervention arm participants. We need to identify any residual risks to effective 
delivery and mitigate these before rolling out the trial. We also need to understand how the 
DFE can communicate effectively to ensure take-up for DCT in these settings is high.  

Main objectives as follows: 

1. Understand the user journey of DCT within secondary school and college settings, 
including how this varies in different institutions 

2. Identify any risks or blockers that will stop DCT being implemented.  
3. Inform learning from Phase 1 of the trial to improve the implementation of Phase 2. 

In phase 2, to inform policy recommendations about the use of DCT in secondary 
schools and colleges. 

4. Ensure policy relating to testing in special schools reflects the needs, experiences 
and challenges of special schools  

 
Participants 
Staff (teaching and non-teaching) at participating intervention arm institutions involved in 
management / implementation of Daily Contact Testing.  
Two waves of user research interviews will be delivered in phase 1 and a further two waves 
in phase 2. Interviews will be conducted at the start of the trial and near to the end of the 
trial.  
In Phase 1 we expect to conduct a user research interview in all consenting schools (c. 5 
initial and 5 follow up interviews). In phase 2 we will conduct ten initial interviews and 
follow up interviews. No more than one research interview will be conducted per school, to 
minimise research burden. 

 
Targeting 
Schools will be selected based on the available pool of volunteers to maximise potential 
insight. For phase 1 we expect this to be all consenting schools. For phase two we will select 
schools to approach for user research interviews where there is most scope for differing 
experiences that we can learn from: e.g. different school types; different levels of 
disadvantage; etc.  

 
Delivery mechanism 
Online or telephone interviews, no longer than 20-30 minutes. 
Staff participants will be recruited through consenting schools, via the lead contact between 
the school and the trial administrators. We expect that consenting schools will confirm an 
appropriate person to be interviewed and contact details for that person will be shared with 
the research team. 
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User research topics 
Decision making and participation 

• Initial reaction to the trial invitation 
• Reasons for joining the trial and decision-making process 
• Understanding of DCT (what is it?; why is it being trialled? etc) 

 DCT delivery (planned / enacted) 

• Logistics of delivery in the school (e.g. all activities undertaken in-house, sub-
contracted out, or mixture; number of testing centres; location of testing) 

• Process of delivering testing in the school 
• Process of what happens when there is a positive DCT result 
• Experiences of reporting testing data results 

DCT engagement 

• Communication about DCT with pupils, parents, and staff - including how consent is 
being managed, any post-result conversations / discussions with pupils 

• Any challenges helping pupils through testing 
• Experiences with self-isolating vs DCT participating pupils (e.g. any insight into 

reasons for preferring self-isolation; school's preference; etc.) 

Anticipation / reflections 

• Anything expected to work well / that worked more smoothly than anticipated 
• Any expected / experienced key pain points  
• Views on what could be changed to work effectively 
• Expected obstacles, if any, to scaling DCT: for schools, for pupils 

 

7.2. In-depth qualitative interviews 
The aim of this research activity interviews is to generate rich detail on the experience of 
testing, perspective / attitudes towards the testing (and DCT in particular), and behavioural 
responses to test results. In-depth interviews are designed to explore why participants hold 
particular perspectives or act in particular ways. They are not designed to be generalisable, 
but instead create a more holistic understanding of participants’ experiences in the 
intervention or control schools. 
 
Participants 
The following sub-groups will be recruited as interviewees: 

• Close contacts, intervention DCT 
• Close contacts, intervention self-isolation 
• Close contacts, control 
• Parents, intervention DCT 
• Parents, intervention self-isolation 
• Parents, control 
• Staff, intervention 

Note that close contacts could be staff members, not just pupils, depending on positive 
cases. 
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Final total of interviews conducted will be dependent on number of cases found and 
number of consenting participants, but are aimed to be as follows: 

• 12-15 each - Close contacts, DCT; Parents, DCT 
• 8-12 each – Close contacts, intervention self-isolation 
• 8-12 each - Close contacts, control; Parents (intervention self-isolation & control); 

Staff, intervention 
 
Targeting 
Our selection of interviewees will be limited by where positive COVID cases arise (and thus 
who are close contacts), but in principle we will recruit interviewees to get a mix of gender, 
ethnicity and education setting types (ensuring representation of schools serving minority 
ethnic and low income communities) to better understand any idiosyncratic issues for 
different sub-populations.  
 
Delivery mechanism / recruitment 
For close contacts and parents, recruitment will be brokered a letter home to parents asking 
for consent to participate. The same letter will be used for the DCT 7 day survey and in-
depth interviews, to minimise burden. Staff will be recruited via a request through their 
schools. 
Participants will be invited to take part in recorded online or telephone interviews (20 to 30 
minutes) outside of school opening hours and will receive an online voucher as 
reimbursement for their time. 
 
Main interview topics 
For all close contacts: 

• Information and advice received 
• Support received 
• Willingness to share close contact details 
• Preference for daily testing vs self-isolation 
• Experiences of DCT / self-isolation 
• Behaviour during DCT / self-isolation 
• [Intervention only] Reasons for opting for DCT or self-isolation 

For parents (in addition to relevant elements of above): 

• Willingness to consent to testing 
• Perspectives on safety of testing 

For staff (in addition to relevant elements of above): 

• Classroom impact of testing - DCT participants attending vs isolating; potential 
workforce burden impacts on wider school activity 

 

Interview schedules 
All interviews will be preceded by a standard introduction the research, explanation of the 
process and participants’ rights.  
Close contacts, Intervention Daily Contact Testing sample 
I would like to start by asking you about your experiences of daily testing for COVID-19. 
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• What made you agree to carry daily testing instead of self-isolating? 
• What is good about self-isolation? What is not so good about self-isolating?  
• What is good about daily testing? What is not so good about daily testing? 
• What happened on the day you were told you had been in contact with someone 

with the virus? 

Experiences of testing 

• What happened on the first day that you took a test? Can you tell me about anything 
that changed? 

• Were there any times that you didn’t get tested? 
• What happened on those days? 
• What was the most difficult part of having to be tested daily? 
• What did you do to help you overcome any problems? 

Behaviour during testing 
• How did you feel when you received a negative test result? How did it affect your 

life? 
• What, if anything, did you do differently at school on the days you got a negative 

test? 
• Can you tell me about anything you do differently outside school on the days you got 

a negative test? 
• Can you tell me about anything you do differently at home on the days you got a 

negative test? 

• Did you take more or less precautions to reduce infection on the days you got a 
negative test? 

• Why / why not? 

[This section only for DCT participants required to self-isolated because of a 
positive test] 
How did you feel when you received a positive test result? How did it affect your 
life?  
There’s loads of guidance to do with self-isolation, and we know people can find 
some of it tricky.  

• What does the term self-isolation mean to you? 
• What steps did you take? 
• Can you tell me about any times when you had to leave the house? 
• Can you tell me about any times when you had visitors? 
• Can you tell me about any times it was hard to stick to the guidance? 
• What was the most difficult part of having to self-isolate?  
• What did you do to help you overcome any problems? 
• What would have helped you to be able to follow the advice around self-

isolating?  
• Do you think having to self-isolate had any impact on your health, 

wellbeing or education in anyway? 
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What, if anything, did you do differently in the home while you were self-
isolating? 

• Did you take any extra precautions to reduce infection in the home? 
• Why/why not? 

What support did you have to help you with daily testing and self-isolation? 

• What did you think of the support? 
• What support did you need? / what was missing? 

What information or advice did you and your family have about daily testing and self-
isolation? 

• Where did you look for information or advice?  
• What information did you find most reliable?  
• What did you think about the information you found?  
• Was anything unclear or confusing? 
• Was anything missing? 

Have you had to take a test or self-isolate before?  
[IF YES] 

• How did your experiences of daily testing and self-isolation compare with any other 
times you have been in contact with a positive case? 

• What was different? 
• What was better/worse? 

If you were told that you had been in contact with a positive case in the future, would you 
choose to do daily testing again or to self-isolate instead? 

• What might influence this decision? What could be done to make it better / easier 
for people to test/isolate?  

If you had a positive test in the future and you knew that your contacts would be able to 
have daily testing (instead of self-isolating), would this affect how willing you are to share 
their contact details? 
Is there anything else you would like to say? 

Close contacts, Intervention self-isolating sample 
Can you start off by telling me about your experiences of having to self-isolate for 10 days? 

• What made you decide to carry out self-isolation instead of 7 days daily testing? 
• Did you have any concerns about daily testing that made you choose self-isolation?  
• Did you have any concerns about self-isolating? 
• What happened on the day you were told you had been in contact with someone 

with the virus? 

There’s loads of guidance to do with self-isolation, and we know people can find some of it 
tricky.  

• What does the term self-isolation mean to you? 
• What steps did you take? 
• Can you tell me about any times when you had to leave the house? 
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• Can you tell me about any times when you had visitors? 
• Can you tell me about any times it was hard to stick to the guidance? 
• What was the most difficult part of having to self-isolate?  
• What did you do to help you overcome any problems? 
• What would have helped you to be able to follow the advice around self-isolating?  
• Do you think having to self-isolate had any impact on your health, wellbeing or 

education in anyway? 

Can you tell me anything you did differently in the home during the 10/14 days that you 
were in self-isolation?  

• Did your family take any extra precautions to reduce infection in the home? 
• Why/why not? 

What information or advice did you and your family have about self-isolating?  
• Where did you look for information or advice?  
• What information did you find most reliable?  
• What did you think about the information you found?  
• Was anything unclear or confusing? 
• Was anything missing? 

What support did you have to help you to self-isolate?  
• What did you think of the support? 
• What support did you need? / what was missing? 

If you were informed that you had been in contact with a positive case again, would you be 
willing to complete seven days testing / isolating instead of self-isolation for 10/14 days? 

• Why? 
• What might influence this decision?  
• What could be done to make it better / easier for people to test/isolate?  

Is there anything else you would like to say?  

Close contacts, control sample 
Can you start off by telling me about your experiences of having to self-isolate for 10 days? 

• Did you have any concerns about self-isolating? 
• What happened on the day you were told you had been in contact with someone 

with the virus? 

There’s loads of guidance to do with self-isolation, and we know people can find some of it 
tricky.  

• What does the term self-isolation mean to you? 
• What steps did you take? 
• Can you tell me about any times when you had to leave the house? 
• Can you tell me about any times when you had visitors? 
• Can you tell me about any times it was hard to stick to the guidance? 
• What was the most difficult part of having to self-isolate?  
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• What did you do to help you overcome any problems? 
• What would have helped you to be able to follow the advice around self-isolating?  
• Do you think having to self-isolate had any impact on your health, wellbeing or 

education in anyway? 

Can you tell me anything you did differently in the home during the 10/14 days that you 
were in self-isolation?  

• Did your family take any extra precautions to reduce infection in the home? 
• Why/why not? 

What information or advice did you and your family have about self-isolating?  
• Where did you look for information or advice?  
• What information did you find most reliable?  
• What did you think about the information you found?  
• Was anything unclear or confusing? 
• Was anything missing? 

What support did you have to help you to self-isolate?  
• What did you think of the support? 
• What support did you need? / what was missing? 

If you were informed that you had been in contact with a positive case again, would you be 
willing to complete seven days testing / isolating instead of self-isolating for 10/14 days? 

• Why? 
• What might influence this decision?  
• What could be done to make it better / easier for people to test/isolate?  

Is there anything else you would like to say?  

Parents, intervention Daily Contact Testing sample 
I would like to start by asking you about your experiences of [PUPILNAME] doing daily 
testing for COVID-19. 

• What made you agree for [PUPILNAME] to carry daily testing instead of self-
isolating? What were some of the factors that influenced your decision? 

• What are your feelings about self-isolation? 
• What are your feelings about daily testing? 

Experiences of testing 
• What happened on the day you were told [PUPILNAME] had been in contact with 

someone with the virus? 
• What happened on the first day that they took a test? Can you tell me about 

anything that changed? 
• Were there any times that [PUPILNAME] didn’t get tested? What happened on those 

days? 
• What was the most difficult part of [PUPILNAME] having to be tested daily? 
• What did you do to help you overcome any problems? 
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Behaviour during testing 
• Did you and [PUPILNAME] discuss the test process and their test results much? What 

did you talk about? 
• How did you feel when [PUPILNAME] received a negative test result?  
• Do you notice [PUPILNAME] do anything differently at school, outside school, or at 

home on the days they got a negative test? 

• Did you do anything differently on the days [PUPILNAME] got a negative test result? 

[This section only for parents of DCT participants required to self-isolated because 
of a positive test] 
How did you feel when [PUPILNAME] received a positive test result? How did it 
affect your life? 
What does the term self-isolation mean to you? 
Can you tell me about your experiences of [PUPILNAME] having to self-isolate?  

• What steps did you take? 
• What was the most difficult part of having to self-isolate? 
• What did you do to overcome any problems you had? 
• What would have helped you overcome any problems that you had? 
• Do you think having to self-isolate had any impact on [PUPILNAME]’S 

health, wellbeing or education in anyway? 
There’s loads of guidance to do with self-isolation, and we know people can find 
some of it tricky.  

• Can you tell us about any times that you [PUPILNAME] had to leave the 
house? 

• Can you tell us about having visitors? 

What, if anything, did you do differently in the home while [PUPILNAME]’s were 
self-isolating? 

• Did you take any extra precautions to reduce infection in the home? 
• Why/why not? 

 
What information or advice did your family have about daily testing and self-isolation? 

• Where did you look for information or advice?  
• What information did you find most reliable?  
• What did you think about the information you found?  
• Was anything unclear or confusing? 
• Was anything missing? 

Have you had to take a test or do self-isolation before?  
[IF YES] 

• How did your experiences of daily testing and self-isolation compare with any other 
times you have been in contact with a positive case? 

• What was different? 
• What was better/worse? 

If you were told that [PUPILNAME] had been in contact with a positive case in the future, 
would you choose to do daily testing again or to self-isolate instead? 
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• What might influence this decision? What could be done to make it better / easier 
for people to test/isolate? 

If you had a positive test in the future and you knew that your contacts would be able to 
have daily testing (instead of self-isolating), would this affect how willing you are to share 
their contact details? 
Is there anything else you would like to say? 

Parents, intervention self-isolation sample 
I would like to start by asking you about your experiences of [PUPILNAME] having to self-
isolate for 10 days. 

• What made you decide to carry out self-isolating instead of 7 days daily testing? 
• What are your feelings about self-isolating? 
• What are your feelings about daily testing? 
• What happened on the day you were told [PUPILNAME] had been in contact with 

someone with the virus? 

There’s loads of guidance to do with self-isolation, and we know people can find some of it 
tricky. 

• What does the term self-isolation mean to you? 
• What steps did you and [PUPILNAME] take? 
• Can you tell me about any times when [PUPILNAME] had to leave the house? 
• Can you tell me about any times when you had visitors? 
• Can you tell me about any times it was hard to stick to the guidance? 
• What did you do to help you overcome any problems? 
• What would have helped you to be able to follow the advice around self-isolating?  
• Do you think having to self-isolate had any impact on [PUPILNAME]’S 

health/wellbeing/education in anyway? 

What information or advice did your family have about daily testing and self-isolation? 
• Where did you look for information or advice? 
• What information did you find most reliable? 
• What did you think about the information you found? 
• Was anything unclear or confusing? 
• Was anything missing? 

If you were told that [PUPILNAME] had been in contact with a positive case in the future, 
would you choose to do daily testing again or to self-isolate instead? 

• What might influence this decision? What could be done to make it better / easier 
for people to test/isolate? 

Is there anything else you would like to say? 

Parents, control sample 
I would like to start by asking you about your experiences of [PUPILNAME] having to self-
isolate for 10 days. 
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• What are your feelings about self-isolating? 
• What happened on the day you were told [PUPILNAME] had been in contact with 

someone with the virus? 

There’s loads of guidance to do with self-isolation, and we know people can find some of it 
tricky. 

• What does the term self-isolation mean to you? 
• What steps did you and [PUPILNAME] take? 
• Can you tell me about any times when [PUPILNAME] had to leave the house? 
• Can you tell me about any times when you had visitors? 
• Can you tell me about any times it was hard to stick to the guidance? 
• What did you do to help you overcome any problems? 
• What would have helped you to be able to follow the advice around self-isolating?  
• Do you think having to self-isolate had any impact on [PUPILNAME]’S 

health/wellbeing/education in anyway? 

What information or advice did your family have about daily testing and self-isolation? 
• Where did you look for information or advice? 
• What information did you find most reliable? 
• What did you think about the information you found? 
• Was anything unclear or confusing? 
• Was anything missing? 

If you were told that [PUPILNAME] had been in contact with a positive case in the future, 
would you choose to do daily testing again or to self-isolate instead? 

• What might influence this decision? What could be done to make it better / easier 
for people to test/isolate? 

Is there anything else you would like to say? 

Staff, intervention arm schools 
Have you been involved in delivering testing at the school? 

[IF YES] 
• Can you tell me about you experiences? 
• To what extent has being involved in testing impacted on your other duties? 

What information or advice did you receive about daily testing? 
• What information and guidance did you receive from the school about daily testing? 
• Did you look for additional information or advice? What information did you find 

most reliable?  
• To what extent was it clear why daily testing was being undertaken? 

How would you describe the impact of testing at your school? 

• Did anything unexpected happen? 
• Is there anything you think has gone particularly well? 
• Is there anything you think has gone badly, or that you would do differently? 
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• What was your reaction when you heard about daily testing being implemented at 
the school?  

• To what extent has your view changed? 

Impacts of testing on behaviour 
• Do you know anyone in the school who was taking daily tests?  
• How do you feel about having pupils in school who had been identified as a contact 

of a positive case, but tested negative themselves? Why? 
• Did you do anything differently at school while the daily testing has been going on? 

Overall, to what extent do you think daily testing is suitable for your schools? 

• Are there any clear benefits you think are important? 
• Are there any clear drawbacks you think are important? 
• Is there anything you think is specific to your school, or your type of school, that 

makes daily testing more or less effective? 

Is there anything else you would like to say?  
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List of abbreviations 
 

DCT Daily Contact Testing  
INT Intervention  
CTL Control  
ACF Active Case Finding  
LFD Lateral Flow Device  
PCR Polymerase Chain Reaction  
INDC Index Case  
FOC First Order Contact  
SOC Second Order Contact  
PAR Primary Attack Rate  
SAR Secondary Attack Rate  
IDMC Independent data monitoring committee  
TSC Trial Steering Committee   
LTLA Lower Tier Local Authority  

 
Definition of terms 
 

Staff: 
A person employed in the school or other educational institutions in the study. 

Student:  
A person enrolled in the school or other educational institutions in the study.  

DCT participant: 
A staff/student member who has consented to DCT and has undertaken daily LFD testing. 
Research PCR: 
Consenting first-order contacts will be tested via self-administered qRT-PCR at days 2 and 7 
from the point of being notified they are a close contact. These qRT-PCR samples will be 
collected for research purposes and run in batches every two weeks, after which results will 
be available for participants. 
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2.  Study design and background 
This statistical analysis plan (SAP) provides detailed guidance for the statistical analysis of 
the School DCT Randomised Controlled Trial. The scope contains definitions of study period, 
study groups/cohorts, data elements and statistical methods for understanding the effects 
of intervention in improving school attendance. 
 

Trial objectives 
The aim of this study is to establish (1) whether and how far the intervention (daily contact 
testing) increases school attendance compared to the control arm (self-isolation) (i.e. 
superiority) (2) That the level of transmission of COVID-19 in the schools in the intervention 
arm (daily contact testing) is not inferior to (i.e. not higher than in) the control arm (self-
isolation) 

  Primary objective 
• To assess the effectiveness, in terms of in-school COVID-19 transmission and student 

/ staff in-school days lost to self-isolation, of two different COVID-19 control 
strategies implemented at a school level using regular active case finding with lateral 
flow antigen tests. 

• Both arms of the study will include weekly active case finding of students and 
biweekly active case finding of staff. The arms will differ in the management of 
contacts of positive cases: 

a) Arm 1:  routine self-isolation of all first-order contacts of positive tests 
b) Arm 2: daily LFD testing of asymptomatic first-order contacts of positive tests at the 

beginning of the school day with self-isolation restricted to individuals with positive 
results. 

  Secondary objectives 
The secondary objectives of this trial are: 

• To gain knowledge on the operational aspects of this process; specifically, to 
understand uptake and barriers for schools and individuals as well as operational 
challenges. 

• To improve understanding of a range of behavioural factors, including reasons for 
participating, response to negative and positive test results, and compliance with 
self-isolation 

3.  Phase 1 Pilot 
The RCT includes a ‘phase 1’ pilot which will be the first 3 to 4 weeks following the start of 
the recruitment. This distinct stage acts as a ramp up period to ensure each part of the 
process is ready for full volume. 
10 schools take part in ‘phase 1’, and all follow the intervention protocol. When ‘phase 2’ 
begins (with 202 randomised schools), the ‘phase 1’ schools are not included in the 
randomisation but do continue following the intervention protocol. 

4. Sample size 
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 Section 3.9, page 23 of protocol 
 
 
 

5.  Randomisation 
This is a pragmatic cluster randomised controlled study. Eligible participating schools have 
been stratified according to institution type, pupil age, size, and proportion eligible for Free 
School Meals, and randomly allocated into the two study arms.  
 
To ensure the arms of the trial are balanced according to characteristics that are predicted 
to strongly affect attendance and Covid-19 transmission, eligible schools were stratified into 
9 strata: 

1. Maintained school, no sixth form, low frequency of free school meals (≤17% of 
students) 

2. Maintained school, no sixth form, high frequency of free school meals (>17% of 
students) 

3. Maintained school, with sixth form, low frequency of free school meals (≤17% of 
students) 

4. Maintained school, with sixth form, high frequency of free school meals (>17% of 
students) 

5. Independent day school, ≤ 500 students 
6. Independent day school, >500 students 
7. Residential and boarding schools 
8. Further education colleges 
9. Special need and alternate provision settings 

 
Randomisation lists were generated using block-size 2. The lists were produced by a Stata 
program, and a seed set. The Stata log will be kept for audit purposes.  
Randomisation was performed by trial clinicians, who are not involved in school 
recruitment. When advised of new schools who have consented to participate, they were 
allocated to the next arm in the relevant strata list.  
Where multiple schools are to be randomised, they were done in alphabetical order. 

6. Trial management and monitoring committees 
Two committees have been established to govern the conduct of this study: 

• A Trial Steering Committee (TSC). 
• An independent Data Monitoring Committee (IDMC). 

The TSC provides overall supervision for the trial to ensure that the project is conducted to 
the rigorous standards set out in the DHSC’ Research Governance Framework for Health and 
Social Care and the Guidelines for Good Clinical Practice 
The IDMC is an independent committee with members appointed by the DHSC and DfE who 
are not in any way involved in the trial or affected by the outcome of the trial. It is the only 
group involved in the trial that has access to the unblinded comparative data. The IDMC 
monitors trial data and makes recommendations to the TSC on: 
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• If there is there evidence beyond reasonable doubt that one arm is superior to 
another arm such that it is likely to change public health or educational practice; 

• If there are any concerns on safety, rights and well-being of the trial participants; 
• The need for any interim analysis advising the TSC regarding the release of data 

and/or information; 
• Any advice based on a confidential interim or futility analysis if serious concerns are 

raised about the viability of the study or research extension; 
• The criteria at which continuation of the trial is considered futile, indicating if these 

had been passed during the trial. 
 

7.  Data 
This section details data collection, monitoring and validation for the DCT School trial.  

  Management of datasets and data verification 
Personal data generated by the study will be stored on DHSC IT infrastructure and on 
ONS/IQVIA platforms under the direction of DHSC. Data Protection Impact Assessments 
(DPIA) will be completed and updated if needed. Data analysis will be conducted by NHS 
T&T or ONS staff, under supervision from academics at the University of Oxford. 
The results are uploaded as linked to the barcode to the NHS Test and Trace digital system. 
Hence, there is no visibility or access to linking the results with the participant’s identity. 
The Test & Trace systems will link the registration record with the test result.  
The school will also keep a register of students who have completed LFD testing on the new 
online platform (noting a transition period for schools moving from their old processes onto 
the new online platform). This register will include individuals’ names and barcodes of LFD 
tests. This shadow register will allow the school to quickly identify the individual linked to a 
positive case and commence positive case management. The school is the data controller of 
this shadow register and the information is not shared with any third party. Data provided 
on the new online platform hosted by IQVIA will be shared with ONS and DHSC for the 
purposes of this study. Further information on the recording of results and the user journey 
are provided in the Digital Service Manual.  
 
PCR-positive symptomatic COVID-19 cases will be identified through linkage with 
community-based testing (i.e. Pillar 2 test results) data provided by NHS Test and Trace. 
Matching of results from NHS Test and Trace will be undertaken by the Department of 
Health and Social Care using names, dates of birth and addresses provided by participating 
schools for all students and staff. Test results will be returned to the study using participant 
identifers. We will compare PCR results directly reported to schools with NHS Test and Trace 
data to report on the completeness of the linkage achieved between school records and 
Test and Trace data. In the event that there is a concern about the completeness of linkage 
with NHS Test and Trace results we will consider combining both sources of information 
(NHS Test and Trace and school records) to identify a more complete list of symptomatic 
PCR-postive results. 

8. Analysis  
Conventional statistical analysis will be undertaken. Analysis will be undertaken for the 
primary outcomes on a per-school basis with comparisons made between study arms.  
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Two co-primary end points will be assessed. The first will compare the rate of COVID-19 
related absences (either following SARS-CoV-2 infection or a requirement to isolate after a 
contact event) between the two arms. Separate analyses will be performed for student and 
staff attendance. 
The second end point will estimate the extent of within-school transmission, using PCR-
positive symptomatic COVID-19 cases identified from community-based testing (i.e. Pillar 2 
test results provided by NHS Test and Trace). 
This is approach differs from the original protocol by excluding asymptomatic cases 
identified through Research PCR tests and follow up PCR tests after a positive asymptomatic 
lateral flow test. This change is based on monitoring reports during the trial that have 
identified differential participation in Research PCR testing between the two arms of the 
trial. Adjustment will be made community case counts to allow the extent of school cases 
not explained by community acquisition to be assessed.  
 

  Definition of analysis populations 
All students and staff at schools randomised are considered in the analysis, according to the 
study arm their school was randomised to, i.e., on an intention to treat basis. Where schools 
or individuals did not participate in lateral flow testing of contacts or subsequently 
withdrew where possible attendance data will still be collected and linkage with NHS Test 
and Trace data will allow symptomatic PCR-positive individuals to be identified. 

  Recruitment and attrition  
We will report the number of schools screened for eligibility, reasons for those not eligible, 
the number consented, reasons for non-consent, the number randomised and any reasons 
for not randomising. 

8.2.1      Baseline data 
All baseline data will be presented for each school, grouped by study arm. School-level 
characteristics summarised will include the number of students, number of staff, 
percentage of pupils receiving free school meals (where available), funding, school age 
range (11-16 years, 11-18 years) and a summary of the students and staff at the school 
including a breakdown of age, gender, and ethnicity. If imbalance of baseline factors is 
identified between study arms, additional adjustment for these covariates will be 
considered in the models outlined below. 

8.2.2 Withdrawal from intervention / Control 
Schools can withdraw from active participation without withdrawing from the study 
entirely. All withdrawals will be reported with the reason for withdrawal. 

8.2.3 Missing data 
The schools have the responsibility to provide data which may be incomplete. Where data 
are incomplete on school rolls or attendance, where available data from the Department for 
Education will be used. 
We will provide descriptive analyses of the extent of data completeness for all study 
variables and outcomes analysed, by study arm. If required, we will also break this down by 
study week as data completeness may vary over time.  

8.2.4 Data collected outside of collection windows 
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Initial analyses will be based on data available at the end of the trial, i.e., 25 June, because 
outcomes will be required within 2 weeks of the study. Further data points relating to the 
time period of the trial, but submitted after this date will be included in subsequent 
analyses where available. 
 
 
 

  Analysis of primary outcomes 
 
Number of school days missed for COVID-19 related reasons among those not absent for 
other reasons 

Each randomised school will provide an attendance record for their staff and students. For 
each school-day they will provide the following values, broken down by staff and student: 

• Population of school 
• Population absent from school for COVID-19 related reasons (with a breakdown of 

those with SARS-CoV-2 infection, and those isolating following contact with a known 
or suspected case) 

• Population absent from school for non-COVID-19 related reasons 

 

The outcome measure for this endpoint is the rate of absence for COVID-related reasons 
amongst students or staff not absent for other reasons (i.e. total present + total absent for 
COVID-19 related reasons). 
Daily attendance data will be used from each school for each possible weekday during the 
trial. This runs from the 19 April at the earliest to 25 June 2021 inclusive, and excludes the 
summer half-term, from 31 May to 4 June 2021, and bank holidays on 3 May and 31 May 
2021. There will also be differences between schools due to their staggered start dates and 
individual inset days. Where data are missing for a given day, and cannot be obtained from 
the Department for Education, this day will be omitted from the dataset and the extent of 
missing data reported. 
We will perform a Poisson regression of the rate COVID-19-related absences by study arm. 
We will adjust for the following covariate with six levels representing the stratification used 
for randomisation: 

§ Maintained school, no sixth form, low frequency of free school meals (≤17% of 
students) 

§ Maintained school, no sixth form, high frequency of free school meals (>17% of 
students) 

§ Maintained school, with sixth form, low frequency of free school meals (≤17% of 
students) 

§ Maintained school, with sixth form, high frequency of free school meals (>17% of 
students) 

§ Independent day school 
§ Other 

Due to relatively small numbers in the large independent day school stratum this is 
collapsed to a single independent day school level of the variable. Similarly, the remaining 
strata (residential and boarding schools, further education colleges, special need and 
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alternate provision settings) are collapse to an “Other” category given the small numbers in 
each category. 
Data will be formatted such that there is one row per day per school; to account for 
repeated measurements per school, variance adjustment using clustering on school 
identifier will be used, for example using the the vcovHC() function from plm package in R to 
compute clustered standard errors. 
This outcome will be reported separately for students and staff. 
We will report the difference between arms as incidence rate ratios looking for superiority 
in the intervention arm, with two-sided 95% confidence intervals, and P-values. We will 
check that the variance in our models is consistent with a Poisson distribution for the data, 
and if there is more variation than is compatible switch to using a negative binomial 
regression framework. 
 
If school attendance in the school year prior to the study is available for all schools (to be 
obtained from Department for Education), we will include this as a covariate in the main 
model. However, if it is only available for some schools we will perform an additional 
separate sensitivity analysis for these schools including historic attendance as a covariate 
assuming a linear effect. 
As an additional secondary analysis we will also report differences in all-cause and non-
Covid-19-related absence rates between the study arms, as above. 
 
Estimated rate of in-school COVID-19 transmission events  
The second co-primary end point will estimate the extent of within-school transmission, using 
PCR-positive symptomatic COVID-19 cases identified from community-based testing (i.e. 
Pillar 2 test results provided by NHS Test and Trace).  
 
Adjustment will be made for community case counts to allow the extent of school cases not 
explained by community acquisition to be assessed. Publicly available weekly SARS-CoV-2 
new case counts are available at the lower-tier local authority (LTLA) level from 
https://coronavirus.data.gov.uk/details/download. We will obtain the rolling 7 day rate per 
100,000 population at the LTLA level for each Monday.  
 
The outcome measure for this approach will be the PCR-positive rate in students and staff 
from tests undertaken with symptoms present, between the later of 19 April and the school 
start date in the trial and 25 June 2021 inclusive. If additional data are available from NHS 
Test and Trace the end date will be extended to 2 July inclusive. 
 
As above, separate analyses will be performed for students and staff. 
 
The analysis datasets (one for staff and one for students) will be constructed to have one row 
per school per week containing: 

§ School 
§ Study arm 
§ Week (beginning on a Monday) 
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§ Number of staff at risk (the total number of staff on the school roll), used to calculate 
person days at risk for the staff analysis 

§ Number of students at risk (the total number of students on the school roll), used to 
calculate person days at risk for the student analysis 

§ Count of symptomatic PCR-positive results in staff/students 
§ The community-wide new case rate per 100,000 population 7 day rolling average for 

the LTLA the school is in, for the Monday at the start of the week 
§ School stratification 

o Maintained school, no sixth form, low frequency of free school meals (≤17% 
of students) 

o Maintained school, no sixth form, high frequency of free school meals (>17% 
of students) 

o Maintained school, with sixth form, low frequency of free school meals (≤17% 
of students) 

o Maintained school, with sixth form, high frequency of free school meals 
(>17% of students) 

o Independent day school 
o Other 

 

We will compare rates of new incident symptomatic PCR-positive cases per person-days at 
risk between the two arms of the trial using Poisson regression. We will adjust for the LTLA 
new case rate as a proxy for community prevalence and for the school stratification groups 
listed. We will test for evidence of non-linearity in the relationship with LTLA case rates using 
natural cubic splines with up to five knots and choosing the best fitting model based on the 
Bayesian information criterion and qualitative evidence of meaningful non-linearity. We will 
also perform a sensitivity analysis not adjusting for LTLA case rates, and exploring a lag 
between community case rates and school rates of up to 1 month. 
 
Given that the proportion of residents of an LTLA attending or working at a single school is 
likely to be low (there are 181 LTLAs in England) the extent of school-acquired COVID-19 cases 
in the overall LTLA case count is likely to be minimal. However, if we become aware of large 
school based outbreaks (accounting for >10% of all cases within a LTLA in a given week) that 
may affect this assumption, we will revert to adjusting for upper-tier local authority, UTLA, 
based case counts (there are 30 UTLAs in England). 
 
To account for repeated measurements per school, variance adjustment clustering by school 
identifier will be used, as above. 
 
We will check that the variance in our models is consistent with a Poisson distribution for the 
data, and if there is more variation than is compatible switch to using a negative binomial 
regression framework. 
 
The analysis will be performed in a non-inferiority intention to treat framework, reporting 
incidence rate ratios by study arm with two-sided 95% confidence intervals and P values.  
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The non-inferiority analysis comparison will assess whether the rate of symptomatic PCR-
positive infections in the intervention arm is not unacceptably worse than that of the control 
arm. For this purpose, a non-inferiority margin (∆) is required which may be based on a 
judgement of clinical / epidemiological significance. In the protocol, the non-inferiority 
margin could not be defined for transmission rate as there was no baseline transmission rate 
to compare to. Once the baseline PCR-positivity rate has been determined in the analysis, an 
independent expert committee will determine the non-inferiority margin to be used in the 
analysis as set out in the study protocol. 

 
To mitigate the risk of non-compliance in the intervention arm leading to false rejection of 
the null hypothesis (that the intervention arm is associated with higher rates of symptomatic 
PCR-positive infection), we will use an instrumental variable approach that accounts for 
compliance with the intervention. We will use a “two-stage” estimation approach using the 
ivglm function in the ivtools package in R or another comparable software package. 
 
We will assess compliance with the intervention at a per school level, across the whole study 
period. For each school in the intervention arm, we will calculate the proportion of all first 
order contacts returning ≥3 negative or ≥1 positive lateral flow result(s) during the period 
they would have otherwise been isolating in. We will assume that no school in the control 
arm adopted the intervention, unless data to the contrary become available. We will perform 
sensitivity analyses requiring i) ≥5 negative or ≥1 positive lateral flow result(s) or ii) ≥1 lateral 
flow result to determine compliance. 
 
For schools in the intervention arm without any first order contacts, we will be unable to 
directly estimate what their compliance would have been. We will use single imputation for 
their compliance based on the median compliance in other schools in the same randomisation 
stratum. We will perform sensitivity analyses assuming compliance within these schools was 
at the 25th and 75th percentiles of schools in the same stratum to test the robustness of the 
imputation. 
 
Estimated rate of in-school COVID-19 transmission events: subgroup analyses 
We will repeat the second co-primary end point analysis in the following pre-specified 
subgroups: 

1. First order contacts 
2. Second order contacts 

 
 
 

  Analysis of the secondary outcomes 
 
LFD participation rates in first order contacts 
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The total number of first order contacts in each study arm and the proportion of first order 
contacts providing a day 2 and day 7 PCR test in each study arm will be reported. We will use 
logistic regression, accounting for clustering by school (as above), to estimate 95% confidence 
intervals. 
 
For the intervention arm the proportion of first order contacts actively participating in lateral 
flow testing instead of isolation will be reported, judging students returning ≥3 negative 
results or ≥1 positive result to have participated. We will provide data on the distribution of 
numbers of LFDs returned. 
 
We will use a logistic regression to analyse factors associated with participation, including the 
school stratification variable above, student age (testing for non-linear effects as above), sex, 
and ethnicity. We will adjust for clustering by school (as above). 
 
The performance of lateral flow testing compared to PCR (Intervention arm only)  
Routine PCR testing of first-order contacts on day 2 and 7 post-exposure will be used to 
determine the performance of lateral flow devices (LFDs) in a ‘real world setting’. PCR tests 
are taken by participating intervention and control arm students, but only the students from 
the intervention arm will have matching LFD tests, and only when their day 2 or 7 PCR does 
not fall on a weekend. The schools will record the LFD test results and report them back to 
the study team. We will report how often we did not receive a PCR and LFD test on the same 
day when we would have expected them. 
 
We will analyse the sensitivity and specificity of the LFDs, using the PCRs as a reference 
standard. We will use the PCR positive samples to estimate sensitivity by PCR Ct value (a proxy 
for viral load), by performing logistic regression. This will provide the PCR Ct value needed for 
an LFD sensitivity of 50% and 90%. We will also report the overall LFD sensitivity with exact 
binomial 95% confidence intervals. 
The PCR negative samples will be used to estimate the LFD specificity with exact binomial 95% 
confidence intervals. We will conduct exploratory analyses of factors associated with 
sensitivity and specificity, including the school stratification variable above, student age 
(testing for non-linear effects as above), sex, and ethnicity. 
 
We will also undertake descriptive analyses of the pattern of LFD positive and negative results 
around suspected false positive and false negative LFD results. 
 
Proportion of first order contacts testing PCR positive 
We will assess the proportion of first order contacts testing positive on a Research PCR in 
each study arm. The proportion is assessed to allow for different participation rates by study 
arm in Research PCR uptake. We assume that the decision to participate in Research PCR 
testing is independent of the likelihood of a positive result. 
 
We will use logistic regression, with one line in our dataset per first order contact. We will 
adjust for weekly LTLA case counts, the school stratification variable above, and student 
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factors including age (testing for non-linear effects as above), sex and ethnicity. We will 
account for clustering by school as above using variance adjustment. 
 
First order contacts are likely to form a network of individuals in close proximity, such that 
this group is mostly likely to be enriched for transmission occurring as a result of the 
intervention. The control arm provides an estimate of the extent of transmission to this group 
before these individuals are sent home to isolate. 
 
Estimated rate of symptomatic and asymptomatic SARS-CoV-2 infections outside of first 
order contacts 
We will report the total number of PCR-positive results in staff and students by study arm, 
including tests done for symptoms and asymptomatic tests. This will combine community PCR 
testing results and Research PCR results. 
 
However, as ascertainment of asymptomatic infections in first order contacts is likely to be 
increased by lateral flow testing in the intervention arm, we will compare the rate of 
combined symptomatic and asymptomatic PCR positive results only in participants who are 
not first order contacts. Rates will be compared using the same methodology as for the 
second co-primary end point. 
 
 
Number and proportion of school attendees participating and testing COVID-19 positive in 
weekly active case finding 
LFD results from national weekly testing in students and twice weekly testing in staff and 
school attendance registers will be used to calculate the proportion of individuals uploading 
LFD test results. We will also calculate the proportion of students and staff testing positive in 
weekly active case finding. We will compare results between study arms using binomial 
regression.  
 
All school students were invited to participate in a voluntary, an anonymous web-based 
survey, self-reporting the number of asymptomatic lateral flow tests they had done at 
home. This survey was conducted for the week 6-11 June and repeated for the week 12-
18th June. This deviation from the original study design was made with the approval of the 
TSC, when monitoring reports indicated that school reporting of mass testing rates was 
low. From this data we will repeat the analysis above.  

 
Behavioural outcomes for pupils, parents and staff: acceptability and feasibility of testing, 
self-reported perceptions and behaviour 
 
Estimated number of infections acquired in schools and transmission cluster sizes, refined 
by genomic data 
A heuristic rule will be applied to estimate epidemiologically the number of symptomatic 
PCR-positive cases in each school above the number expected from community-wide case 
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counts. The outcome measure for this approach will be the rate of infections acquired in 
school, according to the heuristic rule outlined below.  
 
To identify the positive cases that are in-school transmissions rather than external 
introductions, we will consider each case in a school which occurs >10 days after the 
previous case in the school, to be externally introduced. For positive cases within the 10-day 
period we will compare the observed number of cases to the expected number of cases, as 
predicted by a Poisson process with a rate equal to the LTLA community case rate. Where 
the observed volume exceeds the 80% upper limit of the cumulative distribution function of 
the Poisson distribution, the excess cases will be labelled as probable in-school 
transmission. The number of cases within the 80% upper limit are considered importations. 
 
We will also quantify the size of each cluster of symptomatic PCR-positive cases in each 
school. We will define clusters on the basis of occurring within 10 days of another case at 
the same school. We will repeat the analysis restricting clusters to those within first-order 
contacts. 
 
We will refine estimates of clusters using genomic data. Based on previous analyses and the 
rate of SARS-CoV-2 evolution we expected ≤1 single nucleotide polymorphisms (SNPs) 
between directly transmitted cases >95% of the time when cases occur within a typical 
serial interval of 5 days. We will redefine the epidemiological clusters above, by retaining 
links between cases with sequences within ≤1 SNP. 
 

  Implementation of the Statistical Analysis Plan  
This Statistical Analysis Plan will be used as a work description of the Trial Analysts in 
consultation with the Trial Statistician and Principal Investigator. No analysis will be 
undertaken until after the sign-off of this SAP by relevant personnel. There will be a period 
of data cleaning in order to query any spurious data before the conduct of the analysis.  
 

 
 


