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Modelling the pandemic

Over-reliance on modelling leads to missteps and blind spots in our response

Devi Sridhar professor', Maimuna S Majumder junior faculty®
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The coronavirus pandemic has revealed much about public
policy, including the extent to which politicians and their
advisers rely on modelling to help predict the future of virus
spread and decide what actions are best to take.' This is true of
many countries such as the US, UK, France, and Germany as
well as Hong Kong, Singapore, and China. Although better than
relying on intuition or flying completely blind into a crisis,
over-reliance on modelling might have led to several missteps.
For example, some early covid-19 models did not consider the
possible effects of mass “test, trace, and isolate” strategies or
potential staff shortages on transmission dynamics. Including
these may have led to earlier focus on testing capacity and
appropriate protective equipment for frontline workers.

This is not any fault of the modellers themselves; scientists often
are cautious about the uncertainty around their predictions, the
shaky nature of the data they are inputting, and the assumptions
underpinning their analyses. However, when governments want
quick answers and a crystal ball, they take modelled projections
as certainty and lose sight of other crucial information sources.
The models themselves are constructed using advanced statistics
and mathematics. They are a technical tool to present different
scenarios, but deciding which model to follow and what factors
to include is a political choice.

Unfortunately, data to aid this decision making process can be
sparse in the event of a truly novel pandemic. Because covid-19
has been around for only a few months, we don’t have data from
previous outbreaks to inform our response today. Instead, we
must make do with data collected in real time—data mired in
insufficiencies because of testing, documentation, and reporting
practices that vary over time and between countries.’

With the true number of infections and deaths as yet unknown
and no benchmark from the past, we must rely on models that
can accommodate these data insufficiencies while generating
important epidemiological insights. These include estimates of
the death rate of covid-19 and how fast it may spread, as well
as how different these estimates may be across different
populations.**
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Limitations, assumptions

Insights from mathematical models are essential for decision
making, especially when key characteristics about an outbreak
remain unknown. But models have well documented
limitations—and the modelling community has a responsibility
to make these limitations clear, not only to scientific audiences
but more importantly to policy makers and the public.

All models are limited by the assumptions that they make, and
sensitivity analyses’ that explore how much the findings of a
given model change if assumptions are relaxed can help lend
transparency to the uncertainty inherent in this particular science.
We must also go a step further by making the data and code
from our modelling studies openly available so others can
attempt to reproduce findings, test and discuss limitations, and,
most importantly, improve a model’s performance.®

Where does this leave us? Modelling is a necessary input to
public policy decisions but should be taken as just one input
among many, one piece of a large puzzle. Other equally valuable
sources of information include case study analysis from other
countries, talking to frontline health staff and patient groups,
and policy documents and historical analyses of previous novel
outbreaks.

Triangulation across all these information sources should be

the principle used to ascertain the bigger picture and what
direction should be taken. Germany’s approach is a good
illustration of this principle—the authorities considered modelled
predictions but also learnt from analyses of South Korea’s
successful strategy of mass testing, tracing, and isolation.’

Humility

Another good principle is one of humility. No discipline has all
the answers, and the only way to avoid “groupthink” and blind
spots is to ensure representatives with diverse backgrounds and
expertise are at the table when major decisions are made. Finally,
mathematical models do not include value systems or morals

so their outputs must be used cautiously, and with attention to
ethics. A model might suggest, for example, that allowing 95%
of the population to continue life as normal while 5% become
critically ill is a suitable path forward. This is when leaders must

For personal use only: See rights and reprints http://www.bmj.com/permissions

Subscribe: http://www.bmj.com/subscribe

"6uAdoo Ag pa1osioid 1s8nb Ag 20z [udy 6 uo /wod fwg mmmy/:dny woly papeojumod "020z [Mdy TZ uo 29GTw wag/9eTT 0T se paysignd 1siy :CINg


http://www.bmj.com/permissions
http://www.bmj.com/subscribe
http://crossmark.crossref.org/dialog/?doi=10.1136/bmj.m1567&domain=pdf&date_stamp=21-4-2020
http://www.bmj.com/

BMJ 2020;369:m1567 doi: 10.1136/bmj.m1567 (Published 21 April 2020)

Page 2 of 2

EDITORIALS

consider the values, needs, and preferences of their populations
when deciding whether to follow it.

Competing interests: We have read and understood BMJ policy on declaration of
interests and nothing to declare.

Provenance and peer review: Commissioned; not externally peer reviewed.

1 Sample I. Coronavirus exposes the problems and pitfalls of modelling. Guardian 2020
Mar 25. https://www.theguardian.com/science/2020/mar/25/coronavirus-exposes-the-
problems-and-pitfalls-of-modelling

2 Ahmed N. Covid-19 special investigation. Part 1. The politicised science that nudged the
Johnson government to safeguard the economy over British lives. Byline Times 2020 Mar
23. https://bylinetimes.com/2020/03/23/covid-19-special-investigation-part-one-the-
politicised-science-that-nudged-the-johnson-government-to-safeguard-the-economy-over-

Wu JT, Leung K, Bushman M, etal . Estimating clinical severity of COVID-19 from the
transmission dynamics in Wuhan, China. Nat Med 2020;26:506-10.
10.1038/541591-020-0822-7 32284616

Majumder MS, Mandl KD. Early in the epidemic: impact of preprints on global discourse
about COVID-19 transmissibility. Lancet Glob Health 2020;S2214-109X(20)30113-3.
10.1016/S2214-109X(20)30113-3 32220289

Wilder B, Charpignon M, Killian JA, et al. The role of age distribution and family structure
on covid-19 dynamics: a preliminary modeling assessment for Hubei and Lombardy, 31
Mar 2020. https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3564800

Wu J, Dhingra R, Gambhir M, Remais JV. Sensitivity analysis of infectious disease models:
methods, advances and their application. J R Soc Interface 2013;10:20121018.
10.1098/rsif.2012.1018 23864497

Harris JK, Johnson KJ, Carothers BJ, Combs TB, Luke DA, Wang X. Use of reproducible
research practices in public health: A survey of public health analysts. PLoS One
2018;13:€0202447. 10.1371/journal.pone.0202447 30208041

Innenministerium dringt auf massive Ausweitung von Corona-Tests. Suddeutsche Zeitung
2020 Mar 27. https://www.sueddeutsche.de/politik/coronavirus-tests-strategie-1.4858950

british-lives/
Russell TW, Helllewell J, Abbot S, et al. Using a delay-adjusted case fatality ratio to
estimate under-reporting. [Preprint.] 2020. Centre for Mathematical Modelling of Infectious

Published by the BMJ Publishing Group Limited. For permission to use (where not already
granted under a licence) please go to http://group.bmj.com/group/rights-licensing/
permissions

Diseases Repository https://cmmid.github.io/topics/covid19/severity/global_cfr_estimates.
html

For personal use only: See rights and reprints http://www.bmj.com/permissions

Subscribe: http://www.bmj.com/subscribe

"6uAdoo Ag pa1osioid 1s8nb Ag 20z [udy 6 uo /wod fwg mmmy/:dny woly papeojumod "020z [Mdy TZ uo 29GTw wag/9eTT 0T se paysignd 1siy :CINg


http://group.bmj.com/group/rights-licensing/permissions
http://group.bmj.com/group/rights-licensing/permissions
http://www.bmj.com/permissions
http://www.bmj.com/subscribe
http://www.bmj.com/

