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Abstract

All countries and regions have already been infected with the novel coronavirus disease (COVID-19). This
super small guest has paralyzed the entire world’s economy, from the drastic fall of oil prices to the bankruptcy
of great companies or even the small retail shops. The people’s lifestyle is undergoing significant changes,
which is leaving a negative impact on their psychological and physical health. The atmosphere is filled with
dual accusations from each one of the governments and their citizens. Recognizing cognitive biases that
have potentially affected decision-making during the COVID-19 pandemic would help consider behavioral

changes for curbing this global viral infection.
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Introduction

Novel coronavirus disease (COVID-19), an out-
break that developed into a pandemic (1), is a complex
literal problem that accompanies many intricacies and
solutions. In the resultant chaotic situation, the brain,
in order to counteract the high weight of uncertainty,
would assess its prior knowledge, connect it to the cur-
rent complex problem, and apply the best solution.
The tendency to the same thing is called cognitive bias.
Cognitive biases are vividly present in decisions taken
in critical conditions, and the COVID-19 crisis is not
an exception (2).

Cognitive biases and decision-making at the gov-
ernment level

COVID-19 is a prototype of scenarios that ac-
curately portrays a sequential emergence of differ-
ent cognitive biases and related defects in decision-
making that at least in part have played a role in the
widespread of the disease. Almost all countries have
taken identical decisions in controlling this pandem-
ic, therefore carrying identical cognitive biases too.
(3) Initially, it was thought that COVID-19 resem-
bles the severe acute respiratory syndrome (SARS)
pandemic in merely involving the eastern part of
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Asia, and it is not spreading through other regions.
This is called anchoring bias, which means to judge
based on the first received information without con-
sidering the undergoing alterations through the time.
Subsequently, leaders started to believe this small en-
emy can attack each and every country in the world.
However, this time, the Western countries from Italy
to the US had the idea of not being much exposed to
this pandemic, and they ignored repetitive warning
facts, plus being confident about their strong infra-
structural ability to cope with this pandemic. These
two ideas are called confirmation bias and overconfi-
dence effect, respectively. Next, the choice supportive
bias came on the scene, being represented in the UK
choice of the herd-immunity strategy as the primary
approach to overcome the pandemic and their igno-
rance of all other facts that can potentially defeat the
efficiency of this strategy (4, 5).

Other cognitive biases involved in the context of
declining people’s trust in the governments during the
COVID-19 pandemic include the Dunning-Kruger
effect, selective perception bias, and optimism bias.
The Dunning-Kruger effect occurs when a person
overestimates his knowledge about a particular topic,
despite the limited available data in that area. The idea
of injecting disinfectants to patients with COVID-19
and considering COVID-19 as a cold or flu are a few
examples of this bias committed by some heads of gov-
ernment.

The idea of thinking of COVID-19 as flu might
also implicate the selective perception bias, by which
messages and actions are usually perceived according
to one’s frame of reference, and any other contradic-
tive messages and facts are not considered at all. Fi-
naﬂy, attempts of some governments to promote the
use of unapproved drugs as miracles in the treatment
of COVID-19 resulted in a bias called Ostrich bias or
Optimism bias (5, 6).

The mentioned cognitive biases are only those
which could be detected in the literature. There are,
of course, other cognitive biases that remained elusive
due to the lack of public announcements, particularly
in countries other than the US and European coun-
tries.

Statistical biases and decision-making at healthcare
system level

The four main combatant measures against the
COVID-19 pandemic can be recapitulated as early
prevention, early detection, early diagnosis, and early
treatment. Some countries benefited from the oppor-
tunity of early response to COVID-19 by repatriating
their citizens, restricting the country border, stock-
piling protection equipment, declaring a mandatory
quarantine and lockdown, and starting massive test-
ing programs to detect asymptomatic patients (7).
However, most countries have missed that early re-
sponse; the most probable reason for this delay might
be underestimating COVID-19 pace of transmission
and action in disregard of the asymptomatic patients’
role. This initial delayed response results in the sudden
emergence of severe symptomatic cases and a surge
in the number of undiagnosed asymptomatic cases.
Therefore, as the initial number in the exponential
graph of COVID-19 raised, the number of infected
cases grew ultra-rapidly. Consequently, the control of
the infection spread became harder.

Statistical biases have affected medical decision-
making during the COVID-19 pandemic. In some
countries, the COVID-19 test is performed on pa-
tients who have already been hospitalized. Therefore, a
large percentage of results come back positive, leading
to an unreliable report on the mortality rate in patients
who tested positive for COVID-19. This is called se-
lection bias that can influence the COVID-19 mor-
tality rate in different countries. Besides, more various
factors play a role in this context. The proportion of
the elderly population who appear most vulnerable to
COVID-19 and the fact that a patient diagnosed with
COVID-19 might expire due to another pathology
while some other patients die because of their undi-
agnosed COVID-19 infection are examples of missed
variable bias. Broadcasting these statistical discrep-
ancies and unreliability within the country or across
countries could potentially cause the individual’s per-
sonal interpretation of the mentioned data, and the
probable occurrence of cognitive biases in decision
making is highly debated.

Accordingly, some issues need to be considered
when reporting COVID-19 statistics at the country
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level and the state level. First, given the unequal dis-
tribution of population within the country, the use
of aggregated data from country-level to calculate
the state or national statistics might result in a bi-
ased overall estimated COVID-19 growth rate due
to the higher spread rate and the number of deaths
in hotspot regions (8). Second, the population of
each country must be considered when the number
of infected patients is reported. As the population of
a country increases, the number of infected cases is
expected to increase, which is an issue that must be
considered in determining the severity of countries’
states (9). Third, the number of performed COV-
ID-19 tests is a crucial factor to be considered when
comparing the condition of countries in terms of the
number of confirmed cases. As the number of per-
formed cases in a country increases, the number of
diagnosed asymptomatic cases increases, resulting in
a high disease rate report for that country. Indeed,
this country is prosperous in detecting a large per-
centage of both symptomatic and asymptomatic cases
and isolates them to cease the infection spread, while
the reported rate can add biases that the mentioned
country has failed in disease control.

Media biases and decision-making at social level

It is a common trend for using social and news
media to track disease outbreaks. In particular, at
the beginning of an outbreak, people have a domi-
nant tendency to pick up information from infor-
mal media rather than official sources since the data
released by the official sources might be delayed
by a few weeks. When official sources start cover-
ing outbreak news, people’s primary interest might
shift to the information coming from official sources
while continuing to use informal media as alterna-
tive sources of data. Overall, informal media and
official sources complementarily contribute to the
community’s understanding of the epidemiology of
an emerging outbreak.

During the COVID-19 outbreak, there has been
an increasing interest in publishing posts on social
media. Using the available date in these social envi-
ronments, the exponential growth rate of COVID-19

could be estimated to fall within the range of 1.42 to
2.64 (10). The rate is comparable to that reported by
published articles for the same duration (11), imply-
ing the reliability of data gathered from social media.
However, unreliable posts published in social me-
dia are an issue of rising concern; as unreliable posts
are less than that of reliable posts published in social
media, the number of reactions to unreliable posts is
much more than that to reliable posts. During the
COVID-19 outbreak, Twitter has appeared as a neu-
tral social media (12), YouTube and Reddit as the me-
dia of cutting unreliable data, and Gab as the one of
amplifying unreliable posts (10).

The engagement in social media was most pro-
nounced on 20th January, 2020, when the world health
organization (WHO) declared the novel coronavirus
as a pandemic species — spreading as quickly as more
than four million cases being affected in only four
months. Consequently, the COVID-19 became the
subject of an infodemic — referred to as the circulation
of misinformation about the disease (10). Effects of
this infodemic — which is formed chiefly by informal
media — on the people’s perception have been extended
to people’s behavior and action, leading to a further
worsening of the COVID-19 outbreak. To exemplify,
CNN, on 8th March 2020, announced that Italy would
impose a lockdown in the northern region. Therefore, a
substantial portion of the northern population decided
to travel to the southern region. It caused overcrowd-
ing in trains and airports, and since then, Italy has in-
creasingly encountered new cases of COVID-19 for
two weeks.

Now unreliable posts have the power to affect
people’s perception disproportionally; it is necessary to
avoid the sharing of these posts in the first place. Stud-
ies show that the diffusion of unreliable posts concern-
ing the COVID-19 outbreak is mainly due to non-
thinking, and the force should be primarily directed
to those who share the posts. Analytical thinking is an
effective intervention for the problem. In a study (13),
when people simply received a reminder to analyze the
issue and judge the accuracy of the claim, they were
more likely to indeed discriminate between true and

false content on COVID-19.
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Conclusions

The emergence of the COVID-19 outbreak was
not a choice, but its persistence might result from the
cognitive biases that primarily affect medical, strate-
gic, and consumer decision-making. Due to the lack
of sufficient knowledge, there are many scientific un-
certainties associated with the COVID-19 pandemic,
and uncertainties are a potential source of meta-cogni-
tive bias and poor performance. Such cognitive biases
broadly consist of the following four categories: prior
hypotheses and focusing on limited targets, exposure
to limited alternatives, insensitivity to outcome prob-
abilities, and the illusion of manageability (14). For
a strategic decision-making process, cognitive biases
happen at the level of research, education, and execu-
tion. A systematic review of studies identified 19 cog-
nitive biases that threaten medical decision-making
(15). They can occur at the screening, diagnostic, and
therapeutic levels. Biases imposed by unreliable data or
delayed data release occur at different data sharing lev-
els. Figure 1 is a schematic illustration of the levels of
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Figure 1. Potential cognitive biases affecting the maintenance
of COVID-19 pandemic.

decision-making under the influence of different cog-
nitive biases. In this manner, a rational mode of action
should not be limited to decision-making in a single
area of interest but requires decision makers in differ-
ent management areas to frame the least biased outlet
of decision-making.
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