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Abstract

In the early months of the COVID-19 epidemic, some have wondered if the force of this global experience will solve the
problem of vaccine refusal that has vexed and preoccupied the global public health community for the last several decades.
Drawing on historical and epidemiological analyses, we critique contemporary approaches to reducing vaccine hesitancy
and articulate our notion of vaccine confidence as an expanded way of conceptualizing the problem and how to respond to
it. Intervening on the rush of vaccine optimism we see pervading present discourse around the COVID-19 epidemic, we
call for a re-imagination of the culture of public health and the meaning of vaccine safety regulations. Public confidence in
vaccination programs depends on the work they do for the community—social, political, and moral as well as biological.
The concept of public health and its programs must be broader than the delivery of the vaccine technology itself. The nar-
rative work and policy actions entailed in actualizing such changes will, we expect, be essential in achieving a true vaccine

confidence, however the public reacts to the specific vaccine that may be developed for COVID-19.
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As a historian of public health and an infectious disease
epidemiologist, we watch from Boston, Massachusetts as
coronavirus SARS-CoV-2 grips headlines around the world.
We recognize that, in some ways, the COVID-19 epidemic
has many precedents. In other ways, it has no precedents. It
features a novel pathogen. It has achieved pandemic status
at a moment when social media use is widespread, foster-
ing the fast and global exchange of information, misinfor-
mation, and facile but not necessarily wise comparisons
across countries and across prior epidemics. And this virus
spreads—swift and furtive—at a time when the global health
community has come to rely on technical responses to public
health problems [1].

Vaccines are prominent among these technical solutions,
and with good reasons. In human struggles against major
infectious diseases such as smallpox, polio, rabies, typhoid,
plague and many more, vaccines have played critical roles
in reducing disease-specific mortality rates. The Bill and
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Melinda Gates Foundation credits immunization with a
55% global decline in under-five mortality between 1990
and 2017 [2]. The US Centers for Disease Control and Pre-
vention laud vaccination as the leading success story for
public health in the twentieth century [3]. This optimism has
translated into policy and planning. Over the past decade,
prominent White House reports on pandemic preparedness
have prioritized vaccines in their strategic plans and recom-
mendations without training full attention to the possibility
of pandemics for which there is no precedent vaccine [4, 5].

Given these stories about success, it should not be sur-
prising that vaccine optimism has also been prominent in the
public imagination during the early weeks of the COVID-19
epidemic, amidst a mixture of bravado, uncertainty, and fear.
In the United States, high-level promises from the White
House that a vaccine was coming within unrealistic timelines
masked early federal inaction on both life-saving non-phar-
maceutical public health measures and proven preparations
for diminishing transmission [6]. Prominent voices in Global
Health, aspiring to speak for social justice, called for any
future vaccine to be equitably distributed [7]. The heat of
this epidemic has even brought vaccine optimism to bear on
the problem of vaccine hesitancy. Indicating the strength of
public hopes in vaccines, some individuals posting on social
media and in the letters columns of local news outlets have
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wondered if the global force of COVID-19 would change the
minds of those who refuse routine vaccination.

A caveat to vaccination success stories, vaccine hesitancy
has preoccupied health experts and media for the last several
decades. Like the present fixation with vaccines themselves,
this attention to vaccine refusal has good reasons. Over the
past two decades, global disease tracking has registered a
significant rise in previously managed infectious diseases,
measles being the celebrity example [8—12]. While there
are competing hypotheses about the nature of this rise, the
CDC—based on epidemiological data—has attributed it to
reduced vaccination [13]. And there is no doubt that the
public does not fully participate in even freely available vac-
cination programs. In 2019, for example, the CDC estimated
that half of the US population did not get a seasonal influ-
enza vaccine [14]. The WHO listed “vaccine hesitancy” as
one of the top threats to global health in this same year [15].

It is possible that this COVID-19 crisis may ignite a col-
lective memory of long human struggles against infectious
disease. But will re-experiencing the force of an epidemic
alone be sufficient to solve the problem of vaccine hesi-
tancy? Hoping to generate more light than heat, we view
this as a critical moment to reimagine the problem: to think
not only about vaccine hesitancy, or vaccine optimism, but
about vaccine confidence.

Many professionals have proposed “interdisciplinary”
approaches to address vaccine hesitancy. Broaching cultural
analysis and clinical practice, Dan Kahan from Yale Univer-
sity and colleagues have advised medical professionals to
“reshape the cultural environment” of medicine in order to
better communicate about risks and benefits with the gen-
eral public. Advanced risk communication strategies, built
on evidence that people listen to information that matches
their pre-existing cultural expectations or preferred aesthet-
ics, aspire to identify and counteract “ungrounded” vaccine
fears in the population. Medical and public health commu-
nities often frame lack of scientific information among the
public as the culprit: medical societies call for coalitions
with technology companies to ensure user access to scien-
tifically valid information on vaccines; the WHO Vaccine
Safety Net initiative aims to better align public questions
and provide the most updated scientific evidence; outreach
efforts to vulnerable communities prioritize “informing”
skeptical parents. Turning to legal solutions, states are pass-
ing more regulations on vaccinations and school attendance
[16-23]. Still, a string of difficult challenges persist despite
some local successes with these strategies. These challenges
range from misinformation promulgated on social media, to
vaccine refusal among well-educated communities, to lack
of trust of public health agencies.

Such persistent challenges suggest to us that the current
modes of thinking about the problem still fall within too
narrow and too clinically-oriented of an idea about health,
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disease, and how complex the human responses to them
truly are. In our view these approaches are self-limiting.
They consider vaccine confidence as something that can be
accomplished “in itself,” without broader development of
the physical and intellectual infrastructures of public health.
But vaccine confidence—a wider trust in the directives of
those advising or requiring pre-emptive actions—is not the
same as an agreement to be vaccinated against a particular
and immanently frightening disease. Here we reflect on four
interrelated points that shape our perspective.

The first point is that vaccinations are the remains of a
much broader vision of public health that has eroded in the
presence of political tensions. In the nineteenth century,
public health emerged as a complex mixture of movements:
some for social and political equality, some eugenic gov-
ernance initiatives to maintain the most “fit” populations,
some economically-interested efforts to protect trade and
extractive industries from the ravages of disease. As vac-
cination technologies became viable public health measures
in the early twentieth century, they offered an alternative to
what were seen as the more politically controversial social,
moral, and environmental approaches to disease; they were
sold to the public as a technical, objective solution to the
problem of prevention and population health [24]. Medi-
cal professionals and academics were among those resist-
ing broader conceptions of public health, perhaps setting
in motion the narrow approaches to fixing the problem of
vaccine hesitancy that we observe in the present. As public
health authority rose in the early twentieth century, profes-
sional medical societies worried about losing influence and
income if prevention strategies grew too powerful. Across
both clinical medicine and public health, some influential
figures voiced concerns about protecting all people from
exposure to disease. In 1938, John Rodman Paul of the Yale
School of Medicine called for a “courageous clinical judg-
ment” that could withstand the “black looks [that] would
certainly be cast in our direction if we found for instance
that all disease is not necessarily bad, but that a wise Provi-
dence inflicts some one with tuberculosis as a just regard
for his bad living; or that children’s diseases are rained upon
us as a means of inflicting, not only specific immunity, but
who knows, how much non-specific immunity too which
may be of inestimable value to us in adult life” [25]. From
the Department of Epidemiology at Johns Hopkins, Wade
Hampton Frost concurred with the idea that sacrificing chil-
dren to high tuberculosis mortality could confer protection
on the population later in life—at least until 1936, when he
received data from Edgar Sydenstricker in Massachusetts
that allowed him to study mortality patterns by cohorts [26].
The fantasy that vaccines could obviate the need for broader
social and environmental policies kept prevention in clinical
hands—along with all that prevention implied for decisions
about who deserved protection, who could be utilized for the
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benefit of others, and what kinds of people should constitute
a “good future society.” In a different world, vaccination
and other pharmacologic forms of disease prevention and
mitigation could have risen in concert with the development
of broader concepts of public health. Instead, pharmaceuti-
cal approaches including vaccines advanced as though such
broader concepts were technologically replaceable.

The second point is that vaccine hesitancy is not a novel
phenomenon. There is good reason to question whether there
has ever been a deep public confidence in vaccines. It was
not until the 1960s that mass preemptive vaccination pro-
grams were instituted for “milder” diseases like seasonal
influenza and measles. As historian Elena Conis has argued,
the success of these programs in their early decades was the
product not of a timeless public acceptance of vaccination as
a preventive strategy, but of a complex set of circumstances
defining a particular historical moment [27]. Prior to this era
of mass vaccination, immunizations were typically sought
out amidst immanent or ongoing epidemics as reactions to
immediately apparent death and debility. Although many
people were willing to vaccinate in the frightening face of
outbreaks, not all publics concurred. It was widespread com-
munity resistance to vaccination on grounds of safety and
other concerns that drove the 1905 Supreme Court ruling
on Jacobson v. Massachusetts, a case that set the precedent
for much of the subsequent public health law in the United
States [28]. Dissent has long been observed among commu-
nities who do not feel represented by authorities dispensing
the vaccine or a sense of belonging to the broader public in
whose interest they are asked to participate. In the nineteenth
and twentieth centuries, for instance, vaccination campaigns
were a tool of colonial and military enterprises seeking to
sanitize bodies that were viewed as a threat to the security
of privileged classes, an occupying army, or economic inter-
ests. Local movements protested that these campaigns were
no salve for the neglect or destruction of broader programs
for public well-being [29-33]. As illustrated in the point
above, medical and public health authorities have at times
been complicit in this neglect of broader public programs,
raising reason to think carefully about their proposed role as
vaccine brokers with disenfranchised publics.

The third point is that vaccine hesitancy is not a singular
problem. On the one hand, it is a symptom of a larger will-
ingness to ignore predicted threats because they are incon-
venient or not (yet) an emergency [34]. This condition is
characteristic not only of individuals making choices, but
also of organizations receiving advisories about preven-
tive strategies. For example: Although some seek refuge
in the claim that the current COVID-19 pandemic could
not have been foreseen, the historical record shows that
national and international agencies, in both academic and
state institutions, did predict and advise preparedness action
for an epidemic much like the one underway [5, 35, 36].

The tendency to simulate epidemics in which a vaccine was
either available or just over the horizon only amplifies the
ways in which vaccine optimism has clouded thinking about
public health prevention. Borrowing from historian Allan
Brandt’s 2015 reflection on the Ebola epidemic, this present
pandemic may be less aptly cast as a “perfect storm” than as
an “accident waiting to happen” [37]. In other cases, such
as the community resistance behind the Jacobson v. Mas-
sachusetts ruling, vaccine hesitancy has reflected medical
safety concerns [28]. But vaccine hesitancy does not neces-
sarily revolve around biomedical debates, as suggested by
those who emphasize Wakefield’s 1998 Lancet article as
a “cause” of MMR-hesitancy in the present. Among indi-
viduals who have opted out of vaccination programs, there
have been a variety of serious considerations that were not
about competing biological risks. For some, the potential for
catastrophic social, economic, religious, or moral outcomes
outweighs the risk from disease. Putting an ancient tradition
or cultural foundation at risk, or cooperating with a state that
carries out structural and other forms of violence against
the community, may motivate a conscientious objection that
outweighs bodily risk. For some, the ideology or aesthetic
identity of the person doing the messaging makes the dif-
ference. When it comes to vaccine hesitancy, what matters
most varies across time and communities.

The fourth point is that we as a public health community
have been programmed with a mindset in which the essential
ethical dilemma of public health is a tension between auton-
omy and state power. The construct of autonomy as right to
individual choice and an antipode to state power has cast
the terms of precedent-setting legal decisions, dominated
our principles of mainstream bioethics, pervaded explana-
tions of public hesitancy about vaccines, and been sold to
the public as a foundational story about American ideals
and culture [38, 39]. As pointed out by sociologist Renee
Fox, this construct of a right to individual choice avoids, by
design, the social and moral conditions in which people are
asked to make choices. Choice is treated as a task that can
be considered ceteris paribus, perhaps because the group
of individuals who set the terms of public health law in the
early 1900s and bioethics in the 1960s lacked substantial
diversity in the social, moral, and material conditions of
their lives. For these foundation-builders, “all else” was
relatively equal. Although more diverse representation in
academic and public forums has, over the past several dec-
ades, demanded more consideration of the ways in which
constructs like “choice” are heavily conditioned by context,
these approaches to bioethics largely remain “special inter-
est” fields marginal to mainstream bioethics. Like Fox, phi-
losopher Annemarie Mol has proposed a “logic of care” as
an alternative to the “logic of choice” currently operating in
biomedical systems, and we imagine an analogous recon-
sideration of the ethical frameworks of public health [40].
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In a logic of care, the failure of states to provide not only
the biomedical but also the economic and social resources
that would allow citizen lives to be equitably protected from
health catastrophe, while in democratic relationship with
communities, would be cast not as a form of government
that respected “autonomy” or “the rights of individuals to
choose,” but as abject neglect. A powerful state would be
one that could govern across the difference between auton-
omy and neglect.

These analyses lead us to conclude that the deeper need
lurking in the problem of vaccine hesitancy is a re-imagina-
tion of the culture of public health and the essential relation-
ships on which it depends. In the 1960 textbook Epidemio-
logic Methods, authors Brian MacMahon, Thomas Pugh,
and Johannes Ipsen cautioned epidemiologists about the
difference between actions that asked the public to change a
behavior and actions that asked healthy people to add some-
thing foreign to their airs, waters, or places [41]. Their point
was that the latter was much harder to legislate and imple-
ment, regardless of what the science on safety said. This did
not mean that the intervention was not worthwhile or good,
but that its acceptance would take broad political action and
confidence. Their example in 1960 was water fluoridation,
but a similar caution could be advised for how we approach
vaccine hesitancy now. Rather than seeing the FDA’s regula-
tory standards for vaccine safety, much higher than for most
drugs, as a technical matter, we might more productively
understand them as a social negotiation wrought from com-
plicated relationships among individuals, communities, and
government authority [42]. Indeed, as epidemiologists, law-
makers, and social scientists (including historians) have long
insisted, public confidence in vaccination programs depends
on the work they do for the community—social, political,
and moral as well as biological [43—45]. Recent implemen-
tation studies—for example of Ebola vaccine responses,
malaria vaccine trials, polio eradication efforts and HPV
vaccine scale up—underscore the importance of comprehen-
sive community work [46—49]. Put another way, we might
understand confidence in vaccines as a gauge for how much
common value we have collectively constructed as a society
that includes communities, individuals, and the state.

Will COVID-19 fix the problem of vaccine hesitancy? It
may fix the problem with respect to a COVID-19 specific
vaccination. But a failed vaccine—one in which major
post-licensure toxicities occur—might also lead to public
backlash with devastating consequences for routine child-
hood vaccination [50]. And however quickly the public
rushes for a vaccine in this particular outbreak, and how-
ever successful this one-off vaccine may be, a broader con-
fidence in vaccines after the charted epidemic passes will
likely depend on widespread public trust that cooperation
with preventive health directives will not equal catastro-
phe. For vaccination, or any pre-emptive measure, to take
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root across a diverse public, we expect that constructs of
care and social solidarity must be as strong as the desire
to protect and determine our own futures and our faith
in the possibility of being saved. We must practice these
constructs in word as well as deed. This likely means a
re-imagination of cultures of public health, in which the
ideal of social solidarity is granted enough power to infuse
and shift our guiding ethical constructs.

Is it possible that COVID-19 will teach this lesson?
Much of that depends on how we make sense of, and make
stories about, the failures and successes in our global and
local responses to it. Will we tell stories about self-interest
and personal responsibility? Or about those who seek com-
mon ground for multi-lateral cooperation and support for
those whose livelihoods—and not just immediate lives—
are threatened? Will our accounts fixate on the salvation
that comes from a successful vaccine, if that vaccine does
ever come, or will they focus our gaze on the unnecessary
loss of life that came before and continued in quietly per-
sisting social, economic, and biomedical tragedies after
the epidemic officially concluded? Will we let these stories
guide our policy actions? This narrative work needs to
happen now, in this constitutional moment of crisis, and
not just in the future’s retrospectives.

Once this particular epidemic has fallen into historical
memory, the development of a vaccine for COVID-19 should
not be the indicator of a successful response, nor should it
indicate the achievement of an improved public health sys-
tem. Vaccine confidence may be the better indicator.
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