
Science Denial and COVID Conspiracy Theories
Potential Neurological Mechanisms and Possible Responses

The US public health response to coronavirus disease
2019 (COVID-19) has been dismal, characterized by an-
timask behavior, antivaccine beliefs, conspiracy theo-
ries about the origins of COVID-19, and vocal support by
elected officials for unproven therapies. Less than half
of the people in the US heed health recommendations
to wear a mask when out in public.1 Antiscience rheto-
ric has consequences. While only 4% of the world’s popu-
lation resides in the US, the US has accounted for 20%
of the world’s deaths related to COVID-19 and has per-
formed less well than several other wealthy nations.2

Low science literacy contributes to denial of science. The
relationship between antiscience viewpoints and low sci-
ence literacy underscores new findings regarding the
brain mechanisms that form and maintain false beliefs.

Science Literacy Is Essential
COVID-19 science is complex, and the public is pre-
sented with a dizzying array of graphs, statistics, and pro-
posed therapies. Also, communications by scientists
changed as they learned about the infectivity and viru-
lence of COVID-19, exacerbating mistrust of scientists by
some. In 2015, in a survey of 11 000 12th-grade students

who took the National Assessment of Educational Prog-
ress (NAEP) science assessment, only 22% were profi-
cient or better in science, and 40% were rated as having
“below basic knowledge.”3 Education matters. In a study
that included 9654 US adults, 48% of those who had a
high school education or less believed there was some
truth to the conspiracy theory that COVID-19 was planned
but only 15% among those with some postgraduate train-
ing endorsed this idea.4

How does low science literacy cause otherwise ra-
tional and competent people to misunderstand the threat
of COVID-19 and allow them to feel more comfortable with
false data than with scientifically sound information? Be-
liefs grounded in false information, just like those
grounded in truth, have neural origins and reflect con-
nections in dedicated brain circuits. Individuals are orga-
nized to hold beliefs and to evaluate their merit based on
facts and experiences. Studies of neurodegenerative dis-
orders that target selective brain networks shed light on
the neural mechanisms that underlie the creation and sus-
tenance of beliefs that are not based in reality.

Neurological Mechanisms for False Beliefs
People hold beliefs with varying levels of truth. False be-
liefs are common in neurodegenerative disorders, par-
ticularly dementia with Lewy bodies and frontotempo-
ral dementia. In neurodegenerative and psychiatric
disorders, false beliefs range from accusations of theft,
delusions of grandeur, to misidentification of people. Re-
cent theories suggest that false beliefs emerge when
there are neuropsychological impairments that (1) pro-
mote formation of false beliefs due to faulty sensory in-
formation and (2) hinder rejection of a belief due to faulty
prefrontal systems that evaluate thoughts and beliefs.5

The content of false beliefs in dementia with Lewy bod-
ies and frontotemporal dementia differ but may offer in-
sights into the shared neural mechanisms by which hu-
mans misperceive information. With both, the brain
receives distorted sensory information that interferes
with accurate interpretation of the world and lacks the
circuitry needed to determine whether information re-
ceived is true or false.

A recognized manifestation of dementia with Lewy
bodies is Capgras syndrome, the false belief that a loved
one has been replaced by an impostor. Capgras is asso-

ciated with dysfunction in the retrosple-
nial cortex, a brain region involved with
encoding familiarity, and the right fron-
tal cortex, a region involved with belief
evaluation.6 Also, there is dysfunction in
the fusiform gyrus, which feeds informa-
tion about an individual’s face into
memory systems in the temporal lobe
and familiarity systems in retrosplenial

cortex, allowing comparison of each face with previ-
ously encountered faces. What seems like a bizarre de-
lusion is a situation in which faulty information about a
face and its familiarity leads to an internally consistent,
but false, conclusion. Contributing to the false belief,
many people with dementia with Lewy bodies have dys-
function in the frontal brain circuitry required to deter-
mine the plausibility of a conclusion.

In frontotemporal dementia, visual processing is in-
tact, making Capgras rare, but other false beliefs occur.
Sometimes, these patients believe they have won the lot-
tery, leading them to spend money they do not have. With
dementia with Lewy bodies, misbelief begins with a faulty
perception of a face. With frontotemporal dementia, it
begins with a gratifying idea about wealth. Evaluating the
plausibility of a person’s ideas requires functional pre-
frontal circuits. When people reflect on their thoughts,
circuits in the frontal lobes are needed to confirm or re-
fute whether the ideas are valid. When pondering wealth,
circuits in the frontal lobes search the brain to verify
or deny a desire to be rich with factual data. If frontal

Now, social media–fueled echo chambers
amplify these theories, reinforcing false
beliefs and discouraging people from
seeking the truth.
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systems responsible for monitoring the credibility of ideas are dys-
functional, false conclusions are made about the veracity of an idea.

False Beliefs About COVID-19
How do these distinct mechanisms—distorted sensory informa-
tion or faulty monitoring of ideas—have relevance to cognitively nor-
mal and healthy people without dementia who develop false be-
liefs? For someone without strong science literacy, absorbing and
interpreting a graph of data about COVID-19 infections may be as
difficult as it is for someone with dementia with Lewy bodies to in-
terpret a face. Without reliable sensory data, individuals may be
forced to look for other sources of information that resonate with
their own feelings, including conspiracies that deny the existence
of a threat. Rather than engaging with information that is difficult
to “see” and that may require changes in behavior, it may be easier
to take in data that are simple and reassuring. Conspiracy theories
may bring security and calm, as with the patient with frontotempo-
ral dementia who is content to believe they are rich. This problem
is magnified by social media because before the internet, con-
spiracy theories usually remained siloed and quickly died off due to
lack of supporters. Now, social media–fueled echo chambers am-
plify these theories, reinforcing false beliefs and discouraging people
from seeking the truth.

False beliefs about COVID-19 are also more likely to occur in
someone who has faulty systems for monitoring and evaluating sci-
entific information. When physicians determine the efficacy of medi-
cation like hydroxychloroquine, they read research studies, evalu-

ate the adverse effects of the drug, and some may even study the
pharmacokinetics before deciding whether prescribing the medi-
cine is worth the risk. This process of logic and reasoning is not ac-
cessible just to physicians or scientists. It is learned in elementary
school and high school and is later sharpened by solving problems
in work, college, and graduate school. If that process of balancing
and comparing all sides of an issue is not taught, an individual is more
susceptible to believing false information. Developing frontal cir-
cuitry to support the process of reasoning is part of education and
science literacy and stands at the core of a healthy democracy.

Possible Responses
The COVID-19 epidemic reinforces the challenges of science de-
nial. The medical community should mount systematic efforts around
science education beginning in childhood and across the lifetime.
Scientists, clinicians, and public health experts should engage in dia-
logue on issues of public health such as masks, vaccines, and medi-
cations. Accessible presentations should be part of every medical
office and health care system. Attractive and accessible websites that
post reliable data on health should counteract the false narratives
that harm the health of the US (and other countries). A systematic
analysis of “what went wrong” with COVID-19 policies during and af-
ter this pandemic is the responsibility of the scientific community.
In addition, working with politicians to establish national policies to
support rational science is critical. The practice of medicine is at the
front line of the national concerns and conflicts surrounding truth
and health. When science wins, everyone wins.
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