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S6 Text: The impact of cohorting
Our main analysis considers a situation where a school implements a bubbling policy at the level of year
groups. Accordingly, we assume random mixing within year groups and no interaction between year groups.
Here, we instead consider the impact of cohorting year groups into smaller units on the effectiveness of the
six reopening strategies considered. We assume a bubbling policy at the level of cohorts, i.e. we assume
random mixing within cohorts but no interaction between cohorts. Because of the exclusivity of cohorts,
strategies involving isolation only isolate cohorts upon identification of a positive case, rather than the entire
year. Similarly, strategies involving serial contact testing only test cohorts upon identification of a positive
case.

Previous studies have considered the impact of reducing the number of pupils interacting within the school
environment1–3. However, the impact of reducing the number of potential contacts pupils make within the
school setting may depend upon the assumptions made regarding the nature of transmission within schools.
If one assumes density dependent transmission, reducing the size of cohorts reduces the expected number
of secondary infections from an infected individual. Alternatively, one could consider frequency dependent
transmission, where reducing the size of cohorts does not reduce the expected number of secondary infections
from an infected individual. We consider both of these assumptions in turn, for cohorts of sizes 25, 50, 100,
and 200. Specifically, to consider density dependent transmission we set N = 200 in Equation 1 in the main
text for all cohort sizes, while for frequency dependent transmission we set set N = {25, 50, 100, 200}.

Assuming density dependent transmission, cohorting is in and of itself very effective at reducing transmission
(Figure Aa). Under a strategy of no additional controls, the expected number of infections by the end of the
half-term for cohorts of 200 was 16.6% (95% PI: 6.8% - 42.5%), whereas for cohorts of size 25 we observe a
lesser half-term incidence of 6.7% (95% PI 5.1 % - 8.5%). In fact, for cohorts of size 25, strategies involving
either isolation or serial contact testing have only a limited impact - a strategy of twice weekly mass testing
combined with isolating cohorts, with most stringent policy considered, reduces infections to 6.1% (95% PI
4.7 % - 7.6%). For most strategies considered, infections increase with cohort size, with the only exception
being a strategy of twice weekly mass testing combined with isolating cohorts. At all cohort sizes, the
order of the relative effectiveness of control strategies (i)-(v) is unchanged from the main analysis, with
the ordering from least effective at reducing transmission to most effective as follows: (iii) serial contact
testing, (i) isolation of year group bubbles, (v), twice weekly mass testing, (ii) twice weekly mass testing
with isolation bubbles , (iv) twice weekly mass testing with serial contact testing. For all strategies, the
mean school days missed per pupil increases with cohort size (Figure Ab).

If, instead, we assume frequency dependent transmission, cohorting alone is not an effective measure at
reducing transmission (Figure Ba). While infections still increase with cohort size for a no control strategy
or a strategy of twice weekly mass testing, this trend is reversed for strategies involving either isolation
of cohorts of serial contact testing of cohorts. As isolation or serial contact testing is initiated after a
positive case is identified, such strategies become more effective for larger group sizes, as there is the
potential to avoid a greater number of transmission events after a positive case is detected. As for density
dependent transmission the order of most effective control strategies is unchanged from the main analysis.
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For strategies involving the isolation of cohorts, the mean number of school days missed per pupil increases
considerably with cohort size, but for other strategies absence levels are relatively unaffected by cohort size
(Figure Bb).

The effectiveness of cohorting at reducing transmission is sensitive to whether one assumes frequency de-
pendent transmission or density dependent transmission within schools. However, under both assumptions,
the ordering of effectiveness of different strategies is unchanged by cohort size. Therefore, while our results
demonstrate the importance of understanding the nature of transmission within schools, they also demon-
strate the robustness of our results regarding the relative effectiveness of different strategies at reducing
transmission.
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Figure A: Exploring the impact of cohorting, assuming density dependent transmission. Violin
plots of (a) the total number of pupils infected by the end of the half-term and (b) the mean school days
missed per pupil within a school over the course of a half-term, at cohorts of size: 25 (light grey), 50 (medium
grey), 100 (dark grey), and 200 (black). We considered six different school reopening strategies (from left to
right): (i) isolating cohorts, (ii) twice weekly mass testing and isolating cohorts, (iii) serial contact testing of
cohorts, (iv) twice weekly mass testing and serial contact testing of cohorts, (v) twice weekly mass testing
alone, and (iv) no control strategy. Results produced from 2,000 simulations. In all violin plots, the circle
marker denotes the median and the black bars the 50% prediction intervals.
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Figure B: Exploring the impact of cohorting, assuming frequency dependent transmission. Violin
plots of (a) the total number of pupils infected by the end of the half-term and (b) the mean school days
missed per pupil within a school over the course of a half-term, at cohorts of size: 25 (light grey), 50 (medium
grey), 100 (dark grey), and 200 (black). We considered six different school reopening strategies (from left to
right): (i) isolating cohorts, (ii) twice weekly mass testing and isolating cohorts, (iii) serial contact testing of
cohorts, (iv) twice weekly mass testing and serial contact testing of cohorts, (v) twice weekly mass testing
alone, and (iv) no control strategy. Results produced from 2,000 simulations. In all violin plots, the circle
marker denotes the median and the black bars the 50% prediction intervals.
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