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ABSTRACT
The COVID-19 vaccine development, testing, and approval 
processes have moved forward with unprecedented speed 
in 2020. Although several vaccine candidates have shown 
promising results in clinical trials, resulting in expedited approval 
for public use from the U.S. Food and Drug Administration, 
recent polls suggest that Americans strongly distrust the vaccine 
and its approval process. This mistrust stems from both the 
unusual speed of vaccine development and reports about side 
effects. This article applies insights from behavioral economics 
to consider how the general public may make decisions around 
whether or not to receive a future COVID-19 vaccine in a context 
of frequent side effects and preexisting mistrust. 

Three common cognitive biases shown to influence human 
decision-making under a behavioral economics framework are 
considered: confirmation bias, negativity bias, and optimism 
bias. Applying a behavioral economics framework to COVID-
19 vaccine decision-making can elucidate potential barriers 
to vaccine uptake and points of intervention for clinicians and 
public health professionals.
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INTRODUCTION
While rapid COVID-19 vaccine development is an 
unprecedented and potentially life-saving feat of sci-
ence, it is also a major disruption to what Americans 
expect for the development and rollout of a new 
vaccine [1]. Polls show that only 51% of Americans 
would be willing to get a COVID-19 vaccine or are 
undecided as of December 2020 [2]. Major reasons 
for this unwillingness are worries about possible side 
effects (59% of poll respondents) and a lack of trust 
in the government to ensure the vaccines’ safety and 
effectiveness (55% of poll respondents) [2]. There is 
also widespread concern that the newly approved 
Pfizer/BioNTech COVID-19 vaccine is too new, 
prompting people to express a desire to wait and see 
how it works for other people before getting it them-
selves (53% of poll respondents) [2,3].

These continued fears over the integrity of vac-
cine approval are understandable. Given the urgent 
need to slow transmission of the SARS-CoV-2, the 
U.S. Food and Drug Administration (FDA) has con-
sidered potential COVID-19 vaccine candidates for 

emergency authorization, a temporary approval that 
is quicker and requires less data on safety and efficacy 
than a full approval. On December 11, 2020, the FDA 
released the first emergency use authorization for a 
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Implications
Practice: When discussing the COVID-19 vac-
cine with patients, clinicians should explore 
and address cognitive biases and use a shared 
decision-making process.

Policy: Policymakers should consider the con-
sequences of a rushed, mistrusted COVID-19 
vaccine in terms of potential vaccine uptake and 
public education.

Research: Future research should explore in-
dividual and population interventions that 
target cognitive biases to promote COVID-19 
vaccine update.

Lay Summary

Several COVID-19 vaccines are being rapidly 
developed in response to the 2020 coronavirus 
pandemic. Studies show that the vaccines are safe 
and provide some protection against COVID-19. 
In an emergency situation like a pandemic, vac-
cine makers can apply for an emergency approval 
from the government to distribute the vaccine. 
Several companies plan to do this. However, polls 
show that Americans are worried about the speed 
of vaccine development and approval. They are 
also worried about vaccine side effects. Worries 
like these may lead people to decide not to get the 
COVID-19 vaccine. If enough people decide they 
do not want the vaccine, it will be difficult to slow 
down the pandemic. Behavioral economics is the 
study of human decision-making. This article dis-
cusses how behavioral economics can be used 
to understand how people may intuitively think 
about the decision to get a COVID-19 vaccine. 
Humans can sometimes have errors in judgment 
(called “cognitive biases”). By identifying these 
errors as they relate to the COVID-19 vaccine, 
we can prepare health care providers and health 
officials to help people make fully informed deci-
sions about the vaccine.
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messenger RNA (mRNA) based COVID-19 vaccine 
from Pfizer/BioNTech, which showed 95% efficacy in 
preventing COVID-19 [4–6]. Emergency use author-
ization of a second mRNA vaccine from Moderna, 
which demonstrated similar efficacy, was released 
just a week later on December 18, 2020 [7,8]. The 
development-to-authorization timeline may have 
given the appearance of an expedited process, but 
the FDA remains committed to stringent standards 
for emergency use authorization [9].

Public acceptance of a vaccine may be further 
threatened by a more insidious problem with the 
FDA’s general strategy of evaluating a vaccine 
for public use: an undervaluation of how vaccine 
side effects may be perceived. Under the FDA’s 
current process of vaccine approval, licensure is 
granted by an expert reviewer panel, made up of 
medical officers, biostatisticians, and other scien-
tists from a variety of professions, who conduct a 
risk/benefit assessment based on data from multi-
phase clinical trials [9]. This evaluation of risks is 
based on balancing the efficacy of the vaccine with 
its safety. Although all side effects are considered 
in determining vaccine safety during clinical trials, 
there is an emphasis on whether the vaccine is asso-
ciated with any serious adverse events that pose a 
significant threat to patient health (e.g., anaphylaxis 
and hospitalization). Relatively innocuous and tran-
sient side effects, such as fatigue, body aches, and 
low-grade fever, which are normal signs of vaccine 
reactogenicity, do not generally preclude vaccine 
approval. The vaccine is then released to the public 
who, it stands to reason, should rest assured that the 
benefits of this vaccine outweigh whatever harms 
they might anticipate.

There is a problem in this line of thinking in that 
it fails to account for the complex cognitive, social, 
and affective processes that guide our decisions. 
As humans, we do not always act in our own best 
interest, even when we have strong evidence about 
what decisions are best for us. Behavioral economist 
Richard Thaler and legal scholar Cass Sunstein pro-
posed the idea of “Econs” and “Humans” to illus-
trate this idea [10]. Econs are perfectly analytical 
and deliberative beings, who always make the most 
“rational” choice from a set of alternatives (i.e., the 
choice that provides them the greatest subjective 
utility or benefit) [11,12]. Humans, by contrast, 
can sometimes be emotional, reflexive, and short 
sighted—traits that can lead them to make “less-than-
rational” decisions. Under the assumption that we 
live in a world of Econs, we would expect the public 
to evaluate whether to get a vaccine in the same way 
as the FDA’s expert review panel: through a straight-
forward and dispassionate comparison of risks and 
benefits. We live in a world of Humans, however, 
and we must consider how Humans, not Econs, will 
view a COVID-19 vaccine.

Humans are already prone to mistrusting vaccines 
and believing misinformation. In the USA, vaccine 

hesitancy has been observed among both high- and 
low-income populations, across political parties, and 
across racial/ethnic groups [13]. Common reasons 
for this mistrust are suspicion about the increased 
number of vaccines required for children over time, 
increased exposure to conspiracy theories, and 
antivaccination ideas via social media, mistrust in 
the government and government health officials, 
and incorrectly believing that vaccines do not pro-
tect against disease or even cause disease [13–16]. 
Although a majority of Americans vaccinate their 
children, vaccination is more challenging among 
adults. During the 2018–2019 flu season, only 45% 
of American adults received the influenza vaccine 
despite strong efforts over time to make the vaccine 
inexpensive and easily accessible [15]. There is both 
skepticism about the safety and efficacy of vaccines 
and underestimation of risk for serious illness or 
death from vaccine-preventable diseases like influ-
enza and, now, COVID-19 [17].

Critically, a realistic examination of how Humans 
will view the new COVID-19 vaccines will entail 
greater recognition of the potentially powerful im-
pact of side effects on decisions surrounding the 
COVID-19 vaccine. Data from the Phase 3 trial 
of the newly approved Pfizer/BioNTech vaccine, 
BNT162b2, indicate that there are high rates of 
systemic side effects, including fatigue (59%), head-
ache (52%), chills (35%), muscle pain (37%), fever 
(16%), and joint pain (22%) [5]. Similar side effects 
have been observed for the second mRNA vac-
cine, mRNA-1273 [7]. Though the majority of 
these symptoms are expected, transient signals of 
reactogenicity, there were anecdotal reports of more 
concerning side effects, such as lymphadenopathy 
[5]. These side effects are temporary and do not 
pose a direct threat to human health (unlike a SARS-
CoV-2 infection) and, so, from an Econ’s perspec-
tive, should not play a major role in our decisions to 
vaccinate. Indeed, they are signs of reactogenicity 
and a positive signal that the vaccine is working as 
intended [18]. For Humans, on the other hand, such 
side effects could have undue influence on our de-
cisions to refuse vaccination due to certain errors in 
judgment, known as cognitive biases. These biases 
may exacerbate—and be exacerbated by—the cur-
rent climate of public mistrust and could have a 
harmful influence on vaccine uptake if not appro-
priately addressed through a more thorough consid-
eration of how to communicate about vaccine side 
effects.

Cognitive biases affecting vaccine uptake
Confirmation bias
Humans tend to pay attention to the evidence in 
support of—and disregard evidence in conflict 
with—their prior beliefs, a phenomenon known as 
confirmation bias [19]. With regards to prior beliefs 
surrounding the new mRNA COVID-19 vaccines, a 
large proportion of the general public has reported 
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low confidence and negative perceptions of these 
vaccines given worries over the hastened process of 
development and approval [2]. Moreover, the ma-
jority of Americans do not view the pharmaceutical 
industry in a particularly favorable light [20] and, 
given the massive anticipated payoff for the pharma-
ceutical companies producing COVID-19 vaccines 
[21], people may be even more inclined to be-
lieve that such companies do not have the public’s 
best interest in mind. For the many Americans 
who distrust the pharmaceutical industry and the 
new “fast-track” process of vaccine development, 
introducing a vaccine with frequent side effects may 
be seen as particularly salient evidence of the hap-
hazard and delusory nature of vaccine development 
and approval. This may intensify prior negative be-
liefs concerning the vaccines, which persist even 
when individuals are presented with evidence to the 
contrary.

A vaccine with frequent side effects could also 
bolster the pervasive belief that vaccines can cause, 
rather than prevent, disease [23,24]. The risk that 
this could occur may be greater if these side ef-
fects mirror the symptoms of the disease. For the 
two mRNA-based vaccines from Pfizer/BioNTech 
and Moderna, the side effects of vaccines align al-
most perfectly with the most common symptoms 
of COVID-19: fatigue, chills, headache, fever, joint 
pain, and muscle pain [5,7]. Among those Americans 
who suspect or believe that vaccines cause disease, 
stories about these COVID-like symptoms among 
those who received the vaccine may be perceived 
as compelling evidence in alignment with their 
prior belief. Such “evidence” may serve to intensify 
the false belief that the COVID-19 vaccine causes 
COVID-19, while overshadowing any evidence of 
the vaccine’s protective effects.

Negativity bias
Unfortunately, for those seeking to promote the 
COVID-19 vaccine to a highly skeptical American 
public, psychological research indicates that nega-
tive perceptions are often quite powerful and diffi-
cult to shake. Humans tend to pay more attention to 
negative information than positive information [25]. 
Our negative perceptions also tend to be “stickier,” 
in that we are less likely to change our minds about 
something we perceive negatively than something 
we perceive positively, a phenomenon known as 
negativity bias in framing [25]. Positive perceptions 
are like Teflon and negative perceptions are like 
Velcro. Thus, introducing a vaccine with frequent 
and unpleasant side effects may induce negative per-
ceptions that have an inordinate, Velcro-like “sticki-
ness” and impact people’s decisions to vaccinate, 
both now and in the future. These negative percep-
tions could extend beyond the single COVID-19 
candidate, effectively tainting perceptions of other 
candidates.

Optimism bias
Evaluation of the risks and benefits of a COVID-19 
vaccine is further complicated by the considerable 
uncertainty surrounding the outcomes of COVID-
19. Many do not know if or when they will get the 
disease or how bad their symptoms could be if they 
were to be infected. In the case of COVID-19, symp-
toms are widely variable, and a substantial propor-
tion of those infected (40%) experience mild or no 
symptoms [26]. Though the risks of COVID-19 may 
be quite high, on average, individuals may none-
theless exhibit optimism bias, a tendency to adopt 
an overly optimistic view about themselves and the 
likelihood of experiencing negative events [27,28]. 
Indeed, many Americans underestimate their sus-
ceptibility to SARS-CoV-2 infection and their 
body’s ability to fight the virus [26]. Uncertainty 
regarding outcomes can then give people moral 
“wiggle room” to rationalize behavior that is in their 
own self-interest [29,30]. In the case of a COVID-19 
vaccine with frequent and unpleasant side effects, 
people may be more apt to adopt a self-serving nar-
rative to avoid vaccination (e.g., “I do not need to get 
the vaccine because I probably won’t get COVID-19 
and, even if I do, it probably won’t be as bad as the 
vaccine side effects anyway”). Thus, optimism bias 
and the uncertainty surrounding COVID-19 can 
make it easy to justify not getting vaccinated, espe-
cially if one is not keen on getting vaccinated in the 
first place.

Countering cognitive biases
There are several strategies health care providers 
can consider to counter the above cognitive biases 
and promote the acceptance of COVID-19 vac-
cines [31].

Avoid unprompted attempts to “debunk” the myth that vac-
cines cause disease
Efforts to debunk vaccine efforts can sometimes 
backfire. For instance, in a study assessing the ef-
fects of messaging countering the myth that the flu 
vaccine causes the flu, Nyhan and Reifler found 
that, while the corrective information reduced be-
lief in the myth, it also significantly reduced intent 
to vaccinate among those highly concerned about 
side effects [32]. Debunking a myth carries the risk 
that one could increase people’s familiarity with this 
myth, which could lead them to recall it as if it were 
true [33].

Emphasize the reason for vaccine side effects: reactogenicity
Instead of redressing vaccine myths, health care 
providers should explain the role of vaccines in 
stimulating an immune response that protects 
people from infection [18]. The side effects associ-
ated with vaccines are a signal that our bodies are 
responding positively to the vaccine and learning 
to protect themselves from illness. Health care 
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providers should ensure that their explanation of 
reactogenicity is simple and compelling as this can 
make the explanation easier to adopt and recall in 
the face of misinformation [31].

Stress the prosocial reasons for getting the vaccine
People can transmit COVID-19 to others, regard-
less of whether they experience symptoms of the 
disease [34]. Framing vaccines as a means to protect 
others in one’s family or community could compel 
people to vaccinate, even if they do not feel per-
sonally at risk of illness or death [35]. Moreover, 
framing decisions in terms of their impact on others 
may also reduce people’s tendency to rationalize 
their refusal of the vaccine as individuals are less 
likely to make self-interested decisions when faced 
with uncertainty about the extent that their de-
cision will negatively impact other people (e.g., 
“You could spread COVID-19 to your older family 
member/friend, and you don’t know how badly it 
may affect them”) [36].

Build vaccination opportunities into health care such that 
people “opt out” rather than “opt in”
People get vaccines both through active seeking and 
passive acceptance [31]. Evidence from pediatrics sug-
gests that, when vaccines are offered routinely 
during well child care, there are fewer barriers to 
vaccine acceptance than when parents must actively 
ask for and seek out a vaccine [31]. We can adopt 
this strategy for COVID-19 vaccines by making it a 
routine practice to offer the opportunity for vaccin-
ation in multiple areas of health care (e.g., primary 
care, specialty care, pharmacy, and mental health).

CONCLUSION
Given the current climate of uncertainty and public 
mistrust around newly authorized COVID-19 vac-
cines, we must reconsider how to factor vaccine 
side effects signaling vaccine reactogenicity into 
communication around the vaccine efficacy/safety 
balance and how to account for cognitive biases in 
promoting vaccine uptake in communities. Negative 
perceptions and vaccine myths are particularly in-
transigent in peoples’ minds, and a vaccine with 
frequent, COVID-like side effects may only serve to 
reinforce these perceptions and myths. Particularly 
unpleasant side effects could also foster a rational-
ization of vaccine refusal, especially amid uncer-
tainty and overoptimism surrounding COVID-19 
outcomes.

It is important to consider whether it is better to 
be proactive or reactive when it comes to combating 
vaccine hesitancy in this circumstance. In other 
words, should we continue with the current approval 
process and “clean up the mess” later or incorporate 
more public transparency and information-sharing 
about reactogenicity during the review process to 
avoid creating a “mess” in the first place? Increasing 

uptake of vaccinations can be a challenging process, 
and releasing a vaccine with relatively frequent side 
effects could be a major barrier to COVID-19 vac-
cine uptake. In sum, simple risk/benefit assessments 
overlook the complex way that humans make deci-
sions surrounding vaccines, and this oversight can 
have devastating consequences on vaccine accept-
ance. We must consider how Humans, not Econs, 
will view a COVID-19 vaccine and its side effects, 
especially in the current climate of uncertainty and 
public mistrust.

Acknowledgments

Funding: No funding is associated with this article. J.L.S. acknowledges fel-
lowship support from grant U19HD089886 from the Adolescent Medicine 
Trials Network for HIV/AIDS Interventions of the Eunice Kennedy Shriver 
National Institute of Child Health and Human Development with support 
from the National Institute of Mental Health, National Institute of Drug 
Abuse, and National Institute on Minority Health and Health Disparities; 
grant 5T32MH109205-04 from the National Institute of Mental Health 
for the Postdoctoral HIV Research Training Program for HIV Combination 
Prevention; and grant P30MH058107 from the National Institute of Mental 
Health through the Center for HIV Identification, Prevention, and Treatment 
Services. K.R.C.  acknowledges support from a K12 (K12HS26407-01) 
career development award from the Agency for Healthcare Research and 
Quality and the Patient-Centered Outcomes Research Institute.

Compliance with Ethical Standards

Conflicts of Interest: The authors have no conflicts of interest to disclose.

Author Contributions: K.R.C. and J.L.S. conceptualized this article, wrote the 
initial draft, and finalized the article.

Ethical Approval: This article does not contain any studies with human par-
ticipants performed by any of the authors. This article does not contain any 
studies with animals performed by any of the authors. This commentary did 
not involve research and thus was not formally registered. There are no data, 
materials, or analytic code associated with this commentary.

Informed Consent: This article does not involve human participants and in-
formed consent was, therefore, not required. 

References

1.	 Corey L, Mascola JR, Fauci AS, Collins FS. A strategic approach to COVID-
19 vaccine R&D. Science. 2020;368(6494):948–950.

2.	 Kaiser Family Foundation. KFF health tracking poll. 2020. https://
www.kff.org/coronavirus-covid-19/report/kff-health-tracking-poll- 
september-2020/. Accessed 19 December 2020.

3.	 U.S. Food and Drug Administration. Emergency use authorization for 
vaccines to prevent COVID-19: Guidance for industry. 2020. https://
www.fda.gov/media/142749/download. Accessed 19 December 2020.

4.	 U.S. Food and Drug Administration. FDA takes key action in fight against 
COVID-19 by issuing emergency use authorization for first COVID-19 vac-
cine. 2020. https://www.fda.gov/news-events/press-announcements/
fda-takes-key-action-fight-against-covid-19-issuing-emergency-use-
authorization-first-covid-19. Accessed 19 December 2020.

5.	 Polack FP, Thomas SJ, Kitchin N, et al.; C4591001 Clinical Trial Group. 
Safety and efficacy of the BNT162b2 mRNA Covid-19 vaccine. N Engl J 
Med. 2020;383(27):2603–2615.

6.	 U.S. Food and Drug Administration. FDA news release: FDA takes 
additional action in fight against COVID-19 by issuing emergency 
use authorization for second COVID-19 vaccine. 2020. https://www.
fda.gov/news-events/press-announcements/fda-takes-additional-
action-fight-against-covid-19-issuing-emergency-use-authorization-
second-covid. Accessed 19 December 2020.

7.	 Anderson EJ, Rouphael NG, Widge AT, et al.; mRNA-1273 Study Group. 
Safety and immunogenicity of SARS-CoV-2 mRNA-1273 vaccine in 
older adults. N Engl J Med. 2020;383(25):2427–2438.

https://www.kff.org/coronavirus-covid-19/report/kff-health-tracking-poll-september-2020/
https://www.kff.org/coronavirus-covid-19/report/kff-health-tracking-poll-september-2020/
https://www.kff.org/coronavirus-covid-19/report/kff-health-tracking-poll-september-2020/
https://www.fda.gov/media/142749/download
https://www.fda.gov/media/142749/download
https://www.fda.gov/news-events/press-announcements/fda-takes-key-action-fight-against-covid-19-issuing-emergency-use-authorization-first-covid-19
https://www.fda.gov/news-events/press-announcements/fda-takes-key-action-fight-against-covid-19-issuing-emergency-use-authorization-first-covid-19
https://www.fda.gov/news-events/press-announcements/fda-takes-key-action-fight-against-covid-19-issuing-emergency-use-authorization-first-covid-19
https://www.fda.gov/news-events/press-announcements/fda-takes-additional-action-fight-against-covid-19-issuing-emergency-use-authorization-second-covid
https://www.fda.gov/news-events/press-announcements/fda-takes-additional-action-fight-against-covid-19-issuing-emergency-use-authorization-second-covid
https://www.fda.gov/news-events/press-announcements/fda-takes-additional-action-fight-against-covid-19-issuing-emergency-use-authorization-second-covid
https://www.fda.gov/news-events/press-announcements/fda-takes-additional-action-fight-against-covid-19-issuing-emergency-use-authorization-second-covid


Commentary/Position Paper

TBM� page 825 of 825

uptake of vaccinations can be a challenging process, 
and releasing a vaccine with relatively frequent side 
effects could be a major barrier to COVID-19 vac-
cine uptake. In sum, simple risk/benefit assessments 
overlook the complex way that humans make deci-
sions surrounding vaccines, and this oversight can 
have devastating consequences on vaccine accept-
ance. We must consider how Humans, not Econs, 
will view a COVID-19 vaccine and its side effects, 
especially in the current climate of uncertainty and 
public mistrust.
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