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As COVID-19 has spread around the
globe, scientists, mathematicians,
economists, health professionals, and
thinkers of all stripes have worked within
their fields of study to try to quickly
understand, analyze, and explain the
Impacts of the global pandemic.

Time-sensitive and important questions that these individuals
have raised and explored include:

= How many people will be infected or die?

= How much will all of this cost (to governments, private
companies, insurers, healthcare providers, and others)?

= How effective are physical distancing and other
countermeasures?

= How can an individual patient’s disease severity be predicted?

These questions, as well as dozens of others, are being posed
and answered through the popular media, scientific journal
articles (some with peer review and some without, or pre-peer
review), and countless other avenues on a daily basis. With the
abundance of pandemic-related articles and discussions, it can
be difficult to cut through the noise and figure out what sources of
information can be trusted, what analysis might not stand up to
scrutiny, and how to reconcile apparently conflicting findings.

This article explores the challenge of interpreting data, reports,
and media coverage surrounding the COVID-19 pandemic. We
provide some examples of challenges researchers face when
working to answer key questions related to COVID-19, illustrate
the ways that a variety of seemingly reasonable assumptions can
lead to widely divergent conclusions, and present key constructs
for those invested in becoming more informed and critical
consumers of COVID-19 research.
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The scope of the problem

Every week since early February, there have been hundreds, or
even thousands, of new scientific articles released weekly on
COVID-19.1 Coverage in the popular media likely exceeds this by
an order of magnitude or more. Given the sweeping and rapid
impact of the COVID-19 pandemic, even sources that normally
would have rigorous prepublication review requirements are
publishing papers that have not been subjected to what are
typically extensive peer-review processes. While this approach to
rapid publishing may benefit readers in terms of speed-to-
publication, it requires that they become more sophisticated in
their own interpretations of what is good, defensible research and
what is not. Understanding the effects of assumptions and
methodological limitations of an analysis is more important than
ever, as the timely release of emerging information is prioritized
over the rigor that often accompanies more data and less reliance
on assumptions.

This situation has created a need for consumers and researchers
alike to exercise greater caution in how they interpret sources
they would normally assume have been rigorously vetted prior to
publication. Take for example a recent fast-track scientific journal
article.? This article aimed to estimate the U.S. healthcare cost of
COVID-19. The authors used various scenarios of overall
population infection rate, from 20% to 80% of the population
(reflecting uncertainty regarding how COVID-19 will spread
throughout the population and how the spread is driven by human
behavior). Among infected individuals, the authors drew an
estimate of the percentage that would be entirely asymptomatic
from a study of passengers on the Diamond Princess cruise
ship.? This estimated rate of asymptomatic infection (18% of all
infections) had been developed in a closed environment, where
study subjects were older than the average U.S. population and
may have had a higher likelihood of repeated or high-intensity
exposure to the virus. However, in the fast-track journal article the
estimate was applied to the entire U.S. population. Although

! LitCovid, for example, is a curated literature hub for tracking up-to-date scientific information about the 2019 novel coronavirus, available at

https://www.ncbi.nim.nih.gov/research/coronavirus/.

2 Bartsch, S.M. et al. (April 23, 2020). The Potential Health Care Costs and Resource Use Associated With COVID-19 in the United States. Health Affairs. Retrieved May 27,

2020, from https://www.healthaffairs.org/doi/full/10.1377/hithaff.2020.00426.

3 Mizumoto, K. et al. (March 12, 2020). Estimating the Asymptomatic Proportion of Coronavirus Disease 2019 (COVID-19) Cases on Board the Diamond Princess Cruise Ship,
Yokohama, Japan, 2020. Eurosurveillance. Retrieved May 27, 2020, from https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.10.2000180/.
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many other studies in other settings have come to widely different
conclusions, the authors of the fast-track journal article did not
apply a range for this assumption. For example:

= Updated testing data from the Diamond Princess cruise ship
through March showed a higher 46.5% of infections were
asymptomatic at the time of testing.*

= Aletter in the New England Journal of Medicine reports
that, among pregnant women presenting to labor and
delivery at one hospital in New York, 88% of infected
women were asymptomatic.®

= A population-based study from China published in BMJ
reports that about 80% of infections were asymptomatic.®

= A population-based study in one Italian village published in BMJ
reports that 50% to 75% of infections were asymptomatic.”

= A population-based study in Iceland, at a time when 5% of
the population had been tested, found that 50% of infections
were asymptomatic.®

Given the wide range of literature on asymptomatic infections and
the clear bias in the sample of the Diamond Princess passengers,
assuming a rate of only 18% asymptomatic infections in the entire
U.S. population will result in what may be unreasonably high
estimates of symptomatic individuals requiring treatment and,
thus, a higher estimate of cost to the U.S. healthcare system.

Example: How soon will our hospitals
run out of space?

As another example, consider a recent model developed by a well-
known team of academic researchers.® This model was built with
the purpose of estimating how quickly hospital bed capacity would
be reached in various locations across the country. The research
team made a comprehensive list of sources available,'° and this
allows readers to investigate how they have lined up various
sources in constructing this model and the impacts that these
assumptions may have. Specifically, their assumptions of the
proportions of people infected with COVID-19 (20%, 40%, and 60%
scenarios are presented) are stated in terms of true infection

rates—the proportion of people in society who are infected,
inclusive of those who are entirely asymptomatic. However, their
assumptions of the likelihood of hospitalizations are based on a
study from Chinal? that only measured hospital utilization in cases
that were either confirmed via testing, or symptomatic and
suspected (but not confirmed because of a lack of testing capacity).
There is general consensus in the literature that a large percentage
of infections are entirely asymptomatic. When the academic
researchers applied assumptions for the proportion of symptomatic
or testing-confirmed positive cases that would be hospitalized to an
overall population infection rate that includes asymptomatic
individuals, they would naturally come to a conclusion of
astronomical hospital bed utilization. This approach does not reflect
the fact that a large proportion of the 20%, 40%, or 60% of the
population that is infected may never use any healthcare resources
to treat COVID-19, and the hospitalization use rate assumption
they have selected should more likely be applied to only a subset of
the population assumed to be symptomatic or testing-confirmed.
Without reviewing the sources of information used in the study, the
casual reader would not be able to identify this key assumption that
drastically impacts the outcome.

Sample calculation: How many
COVID-19 hospitalizations will there
be in a given population?

The challenge with developing and aligning appropriate
assumptions, as demonstrated in our examples above, is
present for complicated questions and for those that may seem
much more straightforward. For example, let’s try to answer this
simple question: In a given population, how many COVID-19
hospitalizations do we expect to see? This is a question that
might be relevant to a hospital planning for how many beds it
needs available, a government planning for what kind of
resources to put in place to expand local healthcare system
capacity, or a healthcare payer determining how much the
treatment of COVID-19 might cost in its population.

4 CDC (March 27, 2020). Public Health Responses to COVID-19 Outbreaks on Cruise Ships — Worldwide, February — March 2020. Retrieved June 5, 2020, from

https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e3.htm.

5 Sutton, D. et al. (April 13, 2020). Letter: Universal Screening for SARS-CoV-2 in Women Admitted for Delivery. New England Journal of Medicine. Retrieved May 27, 2020,

from https://www.nejm.org/doi/full/10.1056/NEJMc2009316.

5 Day, M. (April 2, 2020). Covid-19: Four-fifths of Cases Are Asymptomatic, China Figures Indicate. BMJ. Retrieved May 27, 2020, from

https://www.bmj.com/content/369/bmj.m1375.

" Day, M. (March 23, 2020). Covid-19: Identifying and Isolating Asymptomatic People Helped Eliminate Virus in Italian Village. BMJ. Retrieved May 27, 2020, from

https://www.bmj.com/content/368/bmj.m1165.

8 John, T. (April 3, 2020). Iceland lab's testing suggests 50% of coronavirus cases have no symptoms. CNN. Retrieved May 27, 2020, from

https://www.cnn.com/2020/04/01/europe/iceland-testing-coronavirus-intl/index.html.

9 Harvard Global Health Institute (March 17, 2020). U.S. Hospital Capacity. Pandemics Explained. Retrieved May 27, 2020, from https://globalepidemics.org/our-

data/hospital-capacity/.

0 Sources: COVID-19 Model. Retrieved May 27, 2020, from https://docs.google.com/spreadsheets/d/1ZoWJrrKbZl_yb2JJh36sU0IiF3J0INp8UwWLWLEbgO9M/edit#gid=0.

' Wu, Z. & McGoogan, J.M. (February 24, 2020). Characteristics of and Important Lessons From the Coronavirus Disease 2019 (COVID-19) Outbreak in China. JAMA
Network. Retrieved May 27, 2020, from https://jamanetwork.com/journals/jama/fullarticle/2762130.
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We make several simplifying assumptions here but, at a general
level, in order to come up with an answer to this question, a
researcher will need to identify sources for the following:

= How big is the population, what is the age/gender mix, and
what risk factors may make some people more susceptible to
COVID-19?

= Within the population, what percentage of people will become
infected with COVID-19?

= Among those people with an infection, what percentage will
be symptomatic?

= Among those symptomatic infections, how many people will
be hospitalized, and for how long?

Let's assume that, in this example, we have a known population
size and age/gender mix, so that these factors do not incorporate
any explicit uncertainty in the outcome of the calculation. Further,
let's assume that we are reasonably adjusting the rates of
infected and symptomatic individuals and hospitalizations within
age bands (it is widely believed that older individuals are more
likely to have an infection and to have symptoms or require
medical care related to COVID-19). Here are some examples of
high-end and low-end estimates that could reasonably be used
for the other needed assumptions:

= Percentage of individuals infected: An influential study
from Imperial College London researchers predicted that, in a
state of unmitigated spread, as many as 80% of individuals in
the United States and Great Britain could be infected by
COVID-19.%2 Based on early information detailing how
infectious COVID-19 has been, epidemiologists estimate that
approximately 70% of the population will need to be immune
to offer some herd protection, which controls the spread of
disease by providing indirect protection to those who are not
immune.'3 More recently, antibody testing in New York state
has indicated that approximately 15% of New York state
residents and approximately 25% of New York City residents
tested positive for COVID-19 antibodies, meaning they had
already likely been exposed to the virus.* In the table in
Figure 1, we use 20% and 80% as low-end and high-end
estimates for infection rates in our sample population.

= Percentage of infected individuals who are symptomatic:
Per the discussion above, we have seen estimates in the

literature of what percentage of infected individuals show
symptoms of disease that are as high as 82% (in the
Diamond Princess cruise ship study) and as low as 12% (in a
sample of pregnant women presenting at New York City
hospitals). These estimates are applied as the high and low
ranges in Figure 1.

= Percentage of symptomatic individuals who are
hospitalized: For this assumption, we look to the U.S.
Centers for Disease Control and Prevention (CDC). A recent
CDC study identified a range of hospitalization rates among
confirmed infections between 20% and 31%.1%> These rates
are applied as the high and low ranges in Figure 1.

FIGURE 1: INFECTION RATE ASSUMPTIONS
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As demonstrated in Figure 1, these relatively reasonable
assumptions—all based on published studies—can lead to a wide
range of hospitalization rate estimates, from 4,800 to over
200,000. This level of variability demonstrates that it is imperative
for informed readers to consider not just the results but also the
underlying assumptions used in studies.

2 |mperial College COVID-19 Response Team (March 16, 2020). Report 9: Impact of Non-Pharmaceutical Interventions (NPIs) to Reduce COVID-19 Mortality and Healthcare
Demand. Retrieved May 27, 2020, from https://www.imperial.ac.uk/media/imperial-college/medicine/mrc-gida/2020-03-16-COVID19-Report-9.pdf.

13 D'Souza, G. & Dowdy, D. (April 10, 2020). What is herd immunity and how can we achieve it with COVID-19? Johns Hopkins. Retrieved May 27, 2020, from

https://www.jhsph.edu/covid-19/articles/achieving-herd-immunity-with-covid19.html.

14 Saplakoglu, Y. (April 23, 2020). 1 in 5 people tested in New York City had antibodies for the coronavirus. LiveScience. Retrieved May 27, 2020, from

https://www.livescience.com/covid-antibody-test-results-new-york-test.html.

15 CDC (March 27, 2020). Severe Outcomes Among Patients With Coronavirus Disease 2019 (COVID-19) — United States, February 12—March 16, 2020, Figure 2. Retrieved
May 27, 2020, from https://www.cdc.gov/mmwr/volumes/69/wr/mm6912e2.htm?s_cid=mm6912e2_w#F2_down.
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Example: How does COVID-19
testing (or lack thereof) impact

research outcomes?

One of the most widely reported metrics about COVID-19 is the
number of confirmed cases. In general, reports of confirmed
cases reflect the total number of tests that are positive for the
presence of the virus, but there is considerable variation among
communities in the criteria used to determine who should be
tested, the types of tests used, and how or with what frequency
results are reported. Each of these factors may also change over
time, and the variation can be compounded by issues such as
whether some individuals are being tested repeatedly and the
quality of the tests themselves. Because of these differences,
care should be taken when comparing the number of confirmed
cases between two locations, or between two points in time.

WHO SHOULD BE TESTED?

The CDC provides guidance for who should be tested, but
decisions are ultimately made by state and local health
departments and clinicians.'® At the time of writing, the CDC'’s
latest guidance suggested prioritizing symptomatic individuals
(particularly hospitalized patients, healthcare workers, first
responders, and residents of congregate living settings) as well
as individuals without symptoms who are prioritized by health
departments or clinicians for certain reasons.'” The criteria were
updated five times in March, April, and May, and both state and
local adaptations of the CDC guidance have been periodically
revised over the course of the pandemic as well. Regardless of
the criteria in place at any given time, the availability (or lack of
availability) of tests in a given area may substantially impact who
actually receives one.

Different testing strategies can lead to differences in the
percentage of the population that is tested, and the percentage of
all infected individuals who are positively identified. Restrictive
testing criteria that result in less testing may lead to a larger
difference between the number of confirmed cases and the total
number of individuals infected, while less restrictive criteria that
result in more testing may lead to a smaller divide. Further, the
divide between confirmed cases and the total number of
individuals infected can change over time as testing strategies
evolve. This becomes a challenge when the number of confirmed
cases is used to estimate the prevalence, severity, or mortality of

COVID-19, or when making planning decisions for healthcare
resources. While stratified reporting of test results could alleviate
this problem (e.qg., reporting results for healthcare workers
separately from symptomatic individuals or those tested in broad
testing blitzes), we typically see results reported at aggregate
levels in geographic regions.

The table in Figure 2 provides an example of how much estimates
for the case fatality rate could vary for two communities with the
same number of infections and fatalities, but with different levels
of testing.

FIGURE 2: ESTIMATING CASE FATALITY RATES

# of # of Testing # of Case fatality
individuals fatalities strategy confirmed rate
infected cases

10,000 50 Less testing 1,000 5%

10,000 50 More testing 4,000 1.3%

In this example, differences in testing strategy led to a fourfold
difference in the estimated case fatality rate. If those differences
were not considered, then those in communities with fewer
confirmed cases might conclude that they are experiencing a
less severe outbreak than those in communities with more
confirmed cases, even if the underlying outbreaks were actually
of similar size.

One measure that can be helpful for determining how thorough
current levels of testing might be in identifying infected individuals
is the positivity rate, which is the percentage of all completed
tests that returned a positive result. A low positivity rate means
that a high proportion of tests are returning negative results,
which may indicate that enough tests are being performed to
identify a high proportion of all infections. If most tests are
returning positive results, a community may not be testing enough
to capture all of their infections. The positivity rate can vary
significantly, even over short time periods. For example, the CDC
reports that, in the week ending May 16, 2020, the positivity rate
across the United States had dropped from 10.7% to 8.5% in
public health laboratories, 6.4% to 5.8% in clinical laboratories,
and 9.9% to 7.9% in commercial laboratories, compared to the
prior week.1® As of the time of writing, the positivity rate varied
from as low as 2% to as high as 24% for the states for which data
were available.*®

16 CDC. Testing for COVID-19. Retrieved May 27, 2020, from https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/testing.html.

17 CDC. Evaluating and Testing Persons for Coronavirus Disease 2019 (COVID-19). Retrieved May 27, 2020, from https://www.cdc.gov/coronavirus/2019-nCoV/hcp/clinical-

criteria.html.

18 CDC. COVIDView: Week 20, ending May 16, 2020. Retrieved May 27, 2020, from https://www.cdc.gov/coronavirus/2019-ncov/covid-data/pdf/covidview-05-08-
2020.pdfhttps://www.cdc.gov/coronavirus/2019-ncov/covid-data/pdf/covidview-05-22-2020.pdf.

19 Kaiser Family Foundation (May 26, 2020). COVID-19 Testing. State Health Facts. Retrieved May 27, 2020, from https://www.kff.org/other/state-indicator/covid-19-testing.
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TYPES OF TESTS USED

In February, the only tests available in the United States to confirm
active COVID-19 infections were produced by the CDC and

of any changes in their responses to an outbreak. However, faster
tests are not without their trade-offs. In some cases, faster tests
can be less accurate, which creates challenges as well.?

required processing by qualified laboratories.?° This process could
often require a week or more to produce results, and the first batch
of test kits contained manufacturing defects that prevented labs
from confirming results. Over time, additional testing options have
become available, including tests that produce results faster that

FIGURE 3: TESTING VARIATIONS AND RESULTS

Day # of infected
individuals tested

# of confirmed cases if using . . .

Slow tests only  Fast tests only

can be processed at the point of care,?! as well as tests that identify 1 1 0 0
infections by different means, such as rapid antigen tests that can 2 2 0 1
generate results faster than the more sensitive but slower 3 3 0 )
polymerase chain reaction tests.?? However, even as test

availability has improved there have been continued issues with the 4 ° 0 3
accuracy of some tests. For example, the U.S. Food and Drug 5 9 0 5
Administration (FDA) recently announced publicly some concerns 6 12 o 9
with the Abbott ID NOW point-of-care tests, which may have 7 17 0 12
returned false negative results as recently as May.?? 8 26 N 17
In the short term, slower testing methods will yield lower counts of 9 31 2 26
confirmed cases on any given day than faster testing methods. 10 37 3 31
For example, if two patients were both tested on the same day, n - . .
and one was tested using a kit that required a week to process,

while the other was tested using a rapid point-of-care kit, then the 12 85 9 57
first individual may not be counted as a confirmed case until a 13 107 12 85
week after the other. The table in Figure 3 shows how the number 14 150 17 107

of confirmed cases might vary between communities using

different types of tests. The date to which new test results are attributed can also affect

how case counts should be interpreted. In many communities,
test results are attributed to the date on which the results were
reported. In some communities, however, test results are instead
attributed to the date of symptom onset. This can lead to the
appearance of significant decreases in case counts in the most
recent days or weeks because those with recent onset of illness
may not have been tested yet or may still be waiting on results,
and will therefore be unaccounted for. Some states report both,
allowing for a comparison of how apparent trends might differ
depending on the reporting method. For example, Figure 4 shows
the total number of new cases reported since May 1 in one state
where case counts are provided using both approaches.

In this example, it may take a week longer for a community using
slow tests to notice an uptick in confirmed cases than a
community using fast tests, and even then the number of
confirmed cases would appear to be much lower on any given
date. In reality, most communities are using a mix of testing
methods, and a specific mix may change over time. Considering
the long incubation periods observed for COVID-19,?* additional
delays between exposure to and confirmation of infection can
make it even more difficult for communities to observe the impact

20 CDC. CDC Diagnostic Test for COVID-19. Retrieved May 27, 2020, from https://www.cdc.gov/coronavirus/2019-ncov/php/testing.html.

21 U.S. Food and Drug Administration (March 21, 2020). Coronavirus (COVID-19) update: FDA issues first emergency use authorization for point-of-care diagnostic. News
release. Retrieved May 27, 2020, from https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-issues-first-emergency-use-authorization-
point-care-diagnostic.

22 U.S. Food and Drug Administration (May 9, 2020). Coronavirus (COVID-19) update: FDA authorizes first antigen test to help in the rapid detection of the virus that causes
COVID-19 in patients. FDA Statement. Retrieved May 27, 2020, from https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-
first-antigen-test-help-rapid-detection-virus-causes.

23 U.S. Food and Drug Administration (May 14, 2020). Coronavirus (COVID-19) update: FDA Informs Public About Possible Accuracy Concerns with Abbott ID NOW Point. Retrieved
May 27, 2020, from https:/iww.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-informs-public-about-possible-accuracy-concerns-abbott-id-now-point.

24 CDC (May 20, 2020). Interim Clinical Guidance for Management of Patients With Confirmed Coronavirus Disease (COVID-19). Retrieved May 27, 2020, from
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html.

25 World Health Organization (April 8, 2020). Advice on the Use of Point-Of-Care Immunodiagnostic Tests for COVID-19. Scientific Brief. Retrieved May 27, 2020, from
https://www.who.int/news-room/commentaries/detail/advice-on-the-use-of-point-of-care-immunodiagnostic-tests-for-covid-19.
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FIGURE 4: VARIATIONS IN REPORTING NEW CASES
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==@== Cases by date of symptom onset Cases by report date

The total number of new cases appears to be growing at a
relatively steady rate when examining the data by report date, but
appears to have significantly leveled off over the past week or so
when examining the data by the date of symptom onset. A casual
reader could easily be misled if the differences in reporting
methods were not apparent and well understood.

HOW OR WITH WHAT FREQUENCY RESULTS ARE REPORTED

Official sources for counts of confirmed cases (such as local
public health agencies) typically follow the reporting guidelines
provided in a position statement by the Council of State and
Territorial Epidemiologists (CSTE).?® However, a number of
unofficial sources are collecting and presenting data for public
view, and both official and unofficial sources may have subtle but
important differences in the information that they provide. Such
differences might include:

= Whether probable cases are included in addition to
confirmed cases

= Whether counts represent specimens or people
= Time of day and frequency of updates

= Whether data are collected from primary or secondary
sources (e.g., local public health agencies vs. Wikipedia)

= Whether the test results reported include only diagnostic
tests, or a combination of diagnostic and antibody tests
(which indicate whether an individual had the disease at
any point)

These differences can affect the overall number of cases
reported and the comparability of reported information between
different communities. For example, some local public health
agencies are not staffed and able to provide updated reporting
over the weekend, which can result in numbers reported on the
weekend appearing abnormally low, and numbers reported early

in the week appearing abnormally high for some communities.
These cyclical patterns in reporting may be hard to detect
without careful inspection because many public health agencies
are still reporting data on weekends, data are often aggregated
across multiple reporting agencies, and the exponential nature
of infectious disease transmission can make daily developments
naturally volatile.

Tools to use in interpreting data

Because of the detrimental impact COVID-19 is having on many
aspects of society, it is important to cultivate and maintain a free
flow of emerging information. New data and research findings may
be useful to researchers, clinicians, and others trying to fight the
virus and its effects. Nevertheless, it is imperative that readers
remain vigilant about the quality and limitations of information being
released. Below are some constructs that readers can rely on to
avoid misinterpretation or misapplication of COVID-19 analysis:

= Has the article or study been peer-reviewed? The peer-
review processes that journal articles typically undergo
before publication provide an extra layer of expert scrutiny of
methodology and findings prior to their reporting.

= Arethe assumptions described or cited? Do they take
into account all existing knowledge and are they
appropriate to the methodology? As demonstrated in
some of our examples above, reasonable studies and pieces
of information can sometimes be combined in ways that
render the conclusions unreasonable or extreme. Carefully
examine the assumptions used in research, and make sure
that those assumptions make sense both in isolation and
when combined.

= What is the range of scenarios examined and results
shown? Given the amount of uncertainty that currently exists
surrounding COVID-19, we recommend caution when looking
to any study coming to one individual answer (without a
range of scenarios or results shown). As a result of the
uncertainty in the underlying assumptions for COVID-19
research, there will undoubtedly be uncertainty in the results.
Higher-quality studies will typically demonstrate this
uncertainty in their results.

= Arethe study limitations described? Given the
uncertainties and challenges discussed, it is reasonable to
expect that higher-quality studies will acknowledge and
review the limitations inherent in their methodologies and
assumptions. Helpful discussions often address issues of the
directionalities of bias that may result and provide rationale
for the selection of one methodology over another.

26 CSTE. Interim-20-ID-01: Standardized Surveillance Case Definition and National Notification for 2019 Novel Coronavirus Disease (COVID-19). Retrieved May 27, 2020,
from https://cdn.ymaws.com/www.cste.org/resource/resmgr/2020ps/Interim-20-1D-01_COVID-19.pdf.

Everything you think you know about COVID-19
is probably wrong, but some of it is useful
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By applying these constructs and remaining attuned to the
strengths and limitations of forthcoming studies, researchers and
consumers can responsibly wade through the deluge of
information about the changing COVID-19 landscape. Those
producing research or projections related to COVID-19
prevalence, outcomes, or impacts would do well to clearly and
carefully describe any key assumptions or limitations involved
with their work. In the end, understanding the limitations and
assumptions underlying each study is key to leveraging results to
improve our understanding of this pandemic’s impact on our
healthcare systems, our economies, and ultimately our lives.
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