
August 25, 2020

Dear Dr Fletcher,

Thank you for the positive response to our paper, we are delighted that you are willing to 
publish it.  

Responses to the detailed comments of the committee and the referees are appended, and 
we hope you can move forward to publication.

One minor issue where we would value an opinion is whether the title is appropriate, or if 
we should focus on the conclusions that school closures were predicted to increase deaths, 
which is now more topical.

Yours sincerely,

Prof Graeme Ackland
Professor of Computer Simulation
University of Edinburgh
United Kingdom

Panel Comments

> 2. None of us could understand the methods you had used.  It is important for 
> the readership to be able to understand what you have done.  Please describe a) 
> the steps or components that made up the original epidemic model and then b) 
> what you have done to mimic this model so as to look back at what would have 
> been available at the time in question.  This description need not be 
> technically complete (though that could appear in an appendix or a data 
> repository) but should describe the concepts such that a "lay" medical person 
> could understand broadly what was done and a modeller skilled in the art could 
> have a very good idea of how to repeat your study.

The model is certainly very complicated, and we agree there is a need for both highly technical 
description of the code and detailed input data so that an expert can reproduce our results (see referee 
report), and a lay description for the general readership in BMJ.  We have addressed the experts’ need by 
referencing the GitHub site for description, code and parameters, including instructions for downloading 
and running the code, and a short python code which will do this automatically.  We will place the detailed 
data on Edinburgh University’s “DataShare” site from where anyone can access it.  



 
For the general reader, we have described the model in simplified terms in the revised Methods section.  
Our aim here is to give an appropriate understanding of what the model includes, without the detailed 
mathematical description.   

We considered drawing an analogy with weather forecasting: this is easy when the whole country is 
sunny, or rainy; generalised long term trends are also accurate. But on showery days, knowing exactly 
when and where the rain will fall is impossible without very accurate, up to data information.  So it is with 
covidsim.   It’s certainly the direction of travel of the epidemiological community to obtain better fine-scale 
local data which would improve the accuracy of predictions, just as weather forecasting has improved 
massively with better data. Eventually, we rejected using the analogy as we found it too complicated to 
set up in the space available, but you might find it useful.

Comments from Referee 1

> * Reproducibility:  The paper discusses how the authors reproduced the
>    results in Imperial College CovidSim Report 9.  However, the details in
>    this paper are not enough to enable others to reproduce the results.  I
>    think it would be beneficial to make artifacts available to enable others
>    to reproduce the results in this paper.  For instance providing the Git
>    SHA1 hash of the commit from the mrc-ide/covid-sim repository, along with
>    command-lines, and any changed parameter files.
>    I note the ACM's policies on Artifact reviews which may be worth reading
>    here:   https://www.acm.org/publications/policies/artifact-review-badging  

This is a fair criticism, we explained above how we intend to address it.  We can add the SHA1 hash 
(92d414769c6387a08ab65d9830f7f9775fdd3a71) to the online version so that interested readers can cut-
and-paste it to access the Git site directly.

> * Clarity of intervention dates:  Through the report it is not always clear
>    when interventions are applied and removed for each model run.  This could
>    be improved by clearer labelling of Tables and figures.  For example in
>    Table 1, "Trigger" is (from Report 9) "Cumulative ICU cases", this could be
>    added to this paper, along with a note as to how long interventions are
>    applied.

Caption for Figure 3 has been rewritten to make this clearer, and the information has been duplicated in 
the Figure 1 caption.

To address stylistic comment of Ref 1, we charged github to GitHub, provided the full reference, fixed the 
typo, switched colour palette to “viridis” in Figs 1&3 and rescaled Fig 4.

Comments from Referee 2

> 1. The strengths of prediction models crucially depend on the underlying 
> assumptions. While the authors report that using the CovidSlim code reproduced 
> the observed numbers, still assumptions on the R0 were not correct. I am sure 
> that the authors agree that other factors not considered in the model may affect 
> the development of a pandemic on the population level. Thus, whether "tested" 
> interventions in a model truly reflect what would have happened had the 
> intervention not been implemented. While the presented model appears to be solid 



> and presenting figures that match the development of the pandemic, I am 
> struggling to understand how this model can help to guide policymakers to choose 
> the right prevention for the coming months and years. Nevertheless, it can be 
> viewed as a solid puzzle piece for the UK setting.

The referee is completely correct that we cannot compare with the counterfactual case of no-
interventions.  However, this is probably the scenario in which we have most confidence, since it would 
simply be a continuation of the original logistic growth.  Only a huge level of natural immunity, a vaccine 
or a cure, would make a significant difference - there is no evidence for the former, and the latter remains 
some way off (we note Sir Mark Walport’s recent statement that the virus “will be with us forever”).

The model is still used by policymakers in the UK and, with modifications, around the world.  The 
parameters are continually changing as new information comes in, and the simulations are rerun 
overnight so policymakers have the latest detail.  This left us with a choice between using what was 
known at the moment the crucial UK decisions were taken, and using the "most recent" parameters, 
knowing that they would also be obsolete when the paper was published.

The central points, in  "What this study adds", are unaffected by the choice.  Particularly for the BMJ, we 
felt readers would be interested to see the  information available to the UK government at the time when 
they made their decision about lockdown: as they put it, the "science" behind the policy.

We feel the relevance to policy is clear, but we deliberately chose not to make policy recommendations. 
Issues such as school reopening require multifaceted analysis: our expertise can provide just one piece 
of the puzzle, it would be inappropriate to pontificate about the whole picture.

> 2. Some of the interventions on the population level assume that people follow 
> the interventions. We have learned that this is for some hardly the case. With 
> current concepts of  the mode of infections and new data on antibody status or 
> schools, some projections may need to be further adapted.

The model included an assessment of the level of compliance with the interventions.  In practice, the 
compliance was initially rather better than expected, although it has deteriorated over time.  This does not 
affect the overall conclusions.

> 3. Can the authors discuss whether the projections of consequences of a "second 
> wave" depend on whether this is a true second wave or "just" a reoccurrence of a 
> not yet gone first wave (second peak of the first wave)? Do potential mutations 
> of the SARS-Cov-2 virus affect the projections?

The second wave presented us with a dilemma. Predicting the second wave is now much easier than 
when Report 9 was published, and it would be unfair to be overcritical of decisions made then.  
Nevertheless, it seems important to provide an update based on what we know now.

The current best estimates from random and blood-donor testing are that 5-10% of the UK population has 
been infected,  so the only significant difference with a second wave comes from the detailed nature of 
the interventions.  New interventions such as masks, and track-and-trace schemes will suppress R, 
whereas lockdown-fatigue, especially among the least-vulnerable groups, will increase it.  Mistakes like 
the failure to protect carehomes will not be repeated.  Travel bans will make reintroduction more patchy.
We discuss this in the paper, and also describe the nature of the second wave. The model cannot predict 
policy, but do-nothing is inconceivable and the plan seems to be to keep the national average 
reproduction number around R=1 using lockdowns.  Low case numbers will manifest as local flare ups: 
these can quickly be stopped with local lockdowns.  At current UK infection rates, this will continue for 
tens of years, unless herd immunity is reached with a vaccine.



Since the virus has not run its course yet, we don't consider mutations which could allow reinfection to be 
significant: most people are still susceptible. 

> 4. Use of the word "effect" in epidemiological studies would require causal 
> inference methods. I suggest that the authors adjust the language to the readers 
> do not get the impression that the model tests cause and effect.

We reworded every instance to avoid potential confusion.

> 5. As the authors know, the Covid-19 pandemic affects regions very differently. 
> Using countrywide projections may be problematic also because of Simpson’s 
> paradox (https://arxiv.org/pdf/2005.07180.pdf). How does this potential bias  affect your projections?

There are several Simpson’s-paradox type curiosities in the UK, for example mortality is higher for men 
than women in all age groups, yet more women than men are dying.  Simpson’s paradox is normally an 
issue when the number of data groups is small: (e.g. CFR and Italians/Chinese or  CFR and men/women.  
CovidSim is based on huge numbers of data groups, so we think it is unlikely to be a problem.  The most 
important measure, mortality, depends primarily on age demographics, this is fairly homogeneous across 
the UK.  Furthermore, in the UK the outbreak has been relatively homogeneous across the country 
compared with other places in Europe, due to the very large number of seed cases.  The one thing that 
might be significant is the early seeding of COVID infections in care homes: this is almost certainly the 
causal factor in the switchover from more-men to more-women dying.  Care homes were not a specific 
category in the original model (i.e. older people interacted in the same way, regardless of whether they 
were in care or not).


