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Accurate Statistics on COVID-19 Are
Essential for Policy Guidance and
Decisions

See also Morabia, p. 923, Tarantola et al., p. 925, and theAJPHCOVID-19 section, pp. 939–977.

Disease surveillance forms the
basis for response to epidemics.
COVID-19 provides a modern
example of why the classic mantra
of “person, place, and time” re-
mains crucial: epidemic control
requires knowing trends in disease
frequency in different subgroups
and locations. We review key ep-
idemiological concepts and discuss
some of the preventable meth-
odologic errors that have arisen in
reporting on theCOVID-19 crisis.

NUMBERS VS RATES
By “frequency” we mean the

attack rate over a de!ned period:
the number of COVID-19 cases
(numerator) divided by the pop-
ulation size (denominator). The
size and source of the denomi-
nator is important; for example, a
headline proclaiming “Italy Sur-
passes China” based on total case
counts is misleading because,
compared with Italy, China has
about 24 times thepopulation (the
“surpassing” thus happenedmuch
earlier); it is also younger in age
distribution and covers 32 times
the area with far more extensive
geographic and ethnographic di-
versity. Thus, even if the test is
perfect, case count comparisons
and their trends across populations
and places should be replaced by
rate comparisons when deciding

which countries are “in the lead,”
if andwhenwe should lockdown,
what to do when the lockdown is
over, and whether waiting for
herd immunity is an option.

Counts can be useful to show
when incidence is starting to
recede as public health measures
take effect in a particular pop-
ulation. The shape of the por-
trayed trends in case counts
enables us to see that the United
Kingdom, France, Italy, and
Spain are currently on similar
trajectories, whereas Korea and
other Asian countries have been
“"attening the curve.” Still,
graphs of case numbers cannot be
used to say that one country is
ahead of another. For example,
the headline “The United States
Is Now the Epicenter” (i.e., of
cases) does not re"ect that, the
US population is over !ve times
that of Italy and is spread over a
much larger area, with large
differences between various
American states.

SELECTION AND
MISCLASSIFICATION

Reporting rates solves one
methodological problem, by
adjusting the count to the size of
the population. However, the
selection of those tested is critical

for accurate estimation. In a given
population (P) at a particular
time, somewill have been infected
(I), some will have tested positive,
and some will have symptoms
associated with COVID-19; then,
among the infected, some will
have died (D). If testing for SARS-
CoV-2 is done randomly and the
test has very high sensitivity and
speci!city, one can obtain rea-
sonably valid estimates of the in-
fected (I), the population attack
rate (AR=I/P), and the infection
fatality rate (IFR=D/I). But the
current situation does not resemble
this ideal condition.

Accurate estimation of the
AR and the IFR depends on the
testing strategy, the prevalence of
infection, and the test sensitivity
and speci!city. Differences be-
tween countries or over timemay
merely re"ect differences in se-
lection for testing and in test
performance, including the
following:

1. With survey exceptions, those
tested for SARS-CoV-2 have
been people with symptoms.
In countries overwhelmed
by the epidemic, most of
those tested have had severe
symptoms; in other coun-
tries, people with less severe
symptoms have also been
tested. Unfortunately, the
resulting test-positive rate and
diagnosed-case fatality rate
(COVID-19 deaths among
those testing positive) are re-
spectively in"ated estimates
of the population attack rate
(I/P) and infection fatality rate
(D/I). More generally, by
testing only people with
symptoms, the resulting esti-
mated attack rate will be a
serious underestimate if there
aremanywho are infected but
are nonsymptomatic. Similar
problems will af"ict the re-
ported case fatality rate (i.e.,
for a certain period of time the
rate of death among those
testing positive). In Italy, this
has been greater than 12%;
this may largely re"ect that
severely symptomatic people
(who tend to be older) were
most often targeted for testing.
Germany has employed more
widespread testing and had an
apparent case fatality rate of
around 3%. Although some of
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