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Abstract

This thesis tries to be an approach to the problem of vaccine hesitancy, which
is the delay in acceptance or refusal of vaccines despite availability of vaccine
services. This attitude is growing in the population of Western countries,
and it is the cause of the recent reappearance of diseases that were thought
to be almost disappeared. The problem is very complex to analyse: due to
that, the thesis privileges an account of the problem based on Epistemology,
but it also uses concepts taken from Psychology, Sociology, Anthropology,
and Behavioural Economics. The first chapter provides to the reader some
tools to better comprehend the rest of the thesis: the precise meaning of
concepts such as vaccine hesitancy, as well as an account of the history and
the functioning of vaccines, is provided there. The second chapter starts the
analysis on vaccine hesitancy with a description of it and the demographic,
psychological and sociological factors that cause it. Having done that, it
is discussed at length the accusations that vaccine hesitants are irrational
and that vaccine hesitancy comes from cognitive biases. The third chapter
draws from some classical and current debates inside Social Epistemology
about the interactions between experts and laypeople, and about how com-
munity of experts should face dissent coming from inside and outside. The
fourth chapter evaluates possible answers to vaccine hesitancy, in particular
regarding the topic of coercive vaccination. The pro and contra of different
proposals are evaluated, and it is provided a brief account of Thaler and

3



Sunstein’s recent formulation of Libertarian Paternalism, in order to see how
well such an approach can be applied to the problem. The thesis concludes
with an overview of the case of the recent Italian vaccination coercive law,
showing some of its shortcomings, and proposing some solutions.
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Introduction

Vaccines.

The word alone is capable of evoking a strong sentiment. For some, it is
awe, when it’s pondered how much they have helped humankind in avoid-
ing discomfort, pain and death caused by those illnesses they prevent. For
others, it is fear, when they are viewed as an unnecessary cruelty forced by
an uncaring state upon its citizens. For many, it is just confusion, consid-
ering the amount of conflicting positions and alarmism which surrounds the
subject.

Much has been written on vaccine hesitancy and the hostility that some
people feel toward vaccines, yet there are still many sides of the topic that
remain to be discussed and analysed at length. In particular, those who try
to answer to vaccine hesitancy often just ascertain somehow resentfully the
situation at hand, while failing, or refusing, to give an extensive look on the
whole matter, which would be more capable of determining the causes and
the possible answers to vaccine hesitancy. This is often due to the fact that
many people who are worried about the lack of public trust in vaccines are
doctors and medical professionals: while vaccination is indeed a matter where
medical competences are highly relevant, those are not the only competences
involved. Vaccine hesitancy is the result of several, intertwined factors, that
span from diminished public trust in institutions and experts, to failure in
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public communications, and cognitive biases. Any analysis that faces it from
the perspective of a single discipline is bound to fail.

I wish to state that with that I do not mean to cast doubts over the validity
of the scientific consensus regarding vaccines. I personally believe true that
vaccines are one of the greatest tools that humanity has ever developed,
and that they bring great improvement in life quality, while at the same
time remaining extremely safe. I am happy that my parents have chosen to
vaccinate me, and if I were to be responsible for any child, I will be glad to
provide him all the vaccination coverage that he would need. This said, I
think that many accounts of vaccine hesitancy are too simplistic, and fail to
recognize the complexity that lies below this attitude.

This work tries to expand the discussion over the topic, by drawing over
the great amount of interesting discussions, and sometime results, that com-
pose the multi-faceted discipline that is philosophy. This use of philosophy
as a "toolbox" that can provide theoretical means to dissect and analyse
problems coming from fields traditionally not related with it is not new, but
the effectiveness of such an approach in deepening debates and providing
solutions remains high, if a little under-evaluated in general society. Vaccine
hesitancy is riddled with questions highly relevant in philosophy. It involves
clash of values and ethical dilemmas, that can be analysed through the scope
of Ethics and Bioetichs; it raises several questions about the nature and the
transmission of knowledge, which can be tackled with Epistemology and,
most relevantly, Social Epistemology; it involves different aspects of how the
personal behaviour effects, and should be effected by, the social environment,
that can be analysed by philosophy of Politics.

An extensive account of all philosophically relevant aspect of the matter,
however, would be quite monumental, and falls beyond the scope of this work.
I choose here to privilege the epistemological problems of the matter, i.e. the
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nature, the production, and the transmission of knowledge on vaccines. It
has to be underlined, however, how this analysis covers aspects that can be
considered falling outside the field of traditional Epistemology; moreover, it
tries to have a multi-disciplinarian approach, drawing heavily from research
conducted in other fields, such as Sociology, Anthropology, Behavioural Psy-
chology, and Behavioural Economics. The philosophical outlook is, although
the most relevant, not the only one included in this work.

I think that such an approach from different perspectives holds great
value in tackling the issue effectively, but I am aware of its shortcomings.
In particular, it may be objected that the purely philosophical side of the
analysis results somehow lacklustre and, in certain parts, lacks of deepness.
I need to bite the bullet and admit the validity of such an objection: in
this thesis there are several philosophy concepts that are introduced but for
which is not provided a discussion at the length and deepness that they would
require. Unfortunately, when dealing with such a rich and diverse subject,
choices have to be made to not engulf the discussion with too many aspects
and questions in order to remain focused. My hope is that this is a coherent,
albeit necessarily incomplete, work.

The first chapter wants to provide to the reader some technical tools to
better understand the rest of the work. There, terms like vaccine hesitancy
or vaccine rejection are precisely defined, and a quick glance is cast over
the history of vaccination and resistance to it. Given how this thesis is
mainly focused on data collected in Western countries, and its conclusion
are mainly geared toward an application there, I deemed worthy to quickly
sketch the state of vaccine hesitancy in non-Western countries as well. Lastly,
is presented a brief explanation of the functioning of vaccine and certain
vaccine-related concepts, such as herd immunity.

The second chapter starts the analysis on vaccine hesitancy with a de-
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scription of it and the demographic, psychological and sociological factors
that cause it. Having done that, it is discussed at length the accusations
that vaccine hesitants are irrational and that vaccine hesitancy comes from
cognitive biases.

The third chapter focuses on the social epistemology aspect of the debate,
dissecting it to show how it underlines several interesting questions related
to the amount of trust that can be given to expert by laypeople, specifically
in cases where experts happen to disagree with each others. From there,
it is discussed the opportunity and the costs for scientific communities of
targeting dissent as such, and a possible explanation of vaccine hesitancy in
terms of shifting epistemic standard is provided.

Lastly, the fourth chapter shifts to include in the analysis elements taken
from Ethics, Public Policy and Behavioural Psychology and Economics. There
is an evaluation of different kinds of public answer that have been proposed to
vaccine hesitancy, specifically different forms of coercive vaccination, which
can be declined in different ways. The pro and contra of these policies are
going to be compared, along with other potential strategies. In particular, it
is going to be presented Libertarian Paternalism, which is an approach that
despite its relative novelty has received much interest from many different
disciplines for the broad range of applications. The point of strength and
the weaknesses of its primary tools, which are called nudges, are going to
be evaluated and compared to an alternative approach based on cognitive
sciences, which employs tools called boosts.

14



History and operating principle of
vaccines

Before starting an analysis of vaccine hesitancy, some premises have to be
made. In this chapter I will make a terminological premise, I will present a
brief history of vaccines and vaccine denialism, as well with a quick glance to
how vaccine hesitancy is present in non-Western countries, and I will quickly
sketch how vaccines work.

Terminology

Words are powerful entities, which can convey a lot more than just meaning.
For example, one can describe the act of administering a vaccine as saving a
life or poisoning a children, and while the act in itself is the same, it is clear
that those two description show whole different world-views and are loaded
with values and ethical judgements. It is unsurprising, then, that part of
the debate surrounding vaccines regards how to label the different positions
within it, especially on how to call those who refuse mainstream beliefs and
behaviours on vaccines. Many insist that these positions are anti-vaccine,
while those endorsing them prefer being considered pro-choice or advocates
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of vaccine safety. While I am aware that some people would contest that no
label is ever value-free, I will try to use terms as neutral as possible.

The term vaccine denialist indicates those who deny or reject significant
part of the scientific and medical consensus on vaccines. Of course, there
are different ways in which vaccine denialism can manifest itself, ranging
from those who merely question their efficacy, to those who think that vac-
cines causes some sort of physical harm. On the other hand, vaccine refusal
comes into play when someone has actively refused, or intends to refuse,
recommended or compulsory vaccination for themselves or those under their
responsibility. It is easy to see how vaccine denialism and vaccine refusal
are very closely tied to each other: usually a vaccine denialist will also be
a vaccine refuser. It is not always so, though. A vaccine denialist can live
in a country where policies of mandatory vaccination are enforced and thus
vaccinate, even if the act is contrary to his belief. A vaccine refuser may not
reject scientific consensus and still be a refuser on religious, social, or even
economic grounds1. When a distinction between the two is not essential I
will use the term vaccine rejection.

The term vaccine hesitancy is usually used to describe those people who
are unsure which position to take regarding who and what to believe about
vaccines, and what to do when choices regarding vaccines have to be taken2.
Vaccine hesitancy is a common gateway to vaccine denialism and vaccine
refusal, and some may even want to collapse the notion of hesitancy into
denialism: after all, being unsure whether to trust doctors or not is, in a
way, a form of rejecting common consensus on the matter. I will keep the

1The terms "vaccine denialism" and "vaccine refusal" are accepted and common in
literature, see Navin, 2015

2Note that this definition of vaccine hesitancy is different from the one given by the
World Health Organization Strategical Advisory Group of Experts (SAGE), which is "[. . . ]
delay in acceptance or refusal of vaccines despite availability of vaccine", see "Report of
the SAGE working group on vaccine hesitancy", 2014. I don’t use the SAGE definition
because it does not underlines the differences between hesitancy and outright reject.
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distinction because it underlines a difference crucial to this work3: vaccine
hesitants can be persuaded to accept the mainstream consensus regarding
vaccines, provided that evidence is presented to them in a certain way, avoid-
ing to make some mistakes that I will analyse in this work. Vaccine denialists
and refusers, on the other hand, have already strong opinions and biases on
the matter, thus resisting being swayed by conflicting and alternative ones.
Someone who thinks he has reached "the truth" is supremely difficult to be
convinced of something that collides with its already established opinions.
Their beliefs cannot be changed easily and usually only direct, coercive poli-
cies have a chance to influence their behaviours4. I will discuss the pros and
cons of these policies in chapter 4. It is important to keep hesitancy and re-
fusal distinct also because it reflects a factual difference in uptake level: one
may hold doubts over vaccines without actually refusing them. In Canada,
for example, roughly half of the parents are concerned about vaccine safety
and one third think that children nowadays receive too many vaccines, even
if nine out of ten indicate that their child’s vaccinations are up to date5.

Finally, I will use the term vaccine supporter to indicate those knowing (to
some degree) and accepting the mainstream consensus, and vaccine acceptors
for those who are vaccinating without dwelling too much into the details of
it, due to trust in doctors or simply lack of interest.

3Here I depart from how Navin and others use the term.
4Of course, reality is much more nuanced than any label can ever hope to caption.

These terms indicate specific behaviours and beliefs, but a wide spectrum of variations
exists. One can be a denialist regarding a certain vaccine but not to certain other, or be
distrusting of a specific type of scientific claims and not to science as a whole.

5Dubé et al., 2013
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A brief history of vaccines and vaccine refusal

For all its history, humanity had to face illness and diseases. It is not surpris-
ing, then, that knowledge that one can become resistant or immunized after
recovery has been widely known since ancient times. During the plague that
ravaged Athens under siege, in V century BCE, those who had recovered
tended those still in the grip of the disease6. This knowledge led to won-
der if the phenomenon could be somehow controlled. In X century China
it had been noted that those who came in contact with small doses of pus-
tular fluid or dried scab from a person affected by smallpox would develop
a version much less severe of the disease and were consequently immune to
being affected again. The practice, called variolation, was administered via
insufflation during secret, magical rites. More or less in the same time, in
India, variolation was also practised by cutaneous inoculation. In the XIII
century variolation can be found in Egypt, but is only at the beginning of
the XVIII century that the practice reached Western Europe, the first stud-
ies on the subject being published by the Royal Society of London. In 1721
variolation is introduced in Great Britain, Bohemia, and in colonial Boston.
The XVIII century saw the constant increase in popularity of variolation:
in 1768, Russian Tzarina Catherine II is variolated; in 1774, after Louis XV
dies of smallpox, the practice is accepted in France; in 1777 general Wash-
ington variolated the entire Continental Army. When the century was about
to turn, however, a great discovery would bring that practice to a stop7.

In 1796 Edward Jenner, following anecdotal evidence on how milkmaids
6Thucydides, History of the Peloponnesian Wars
7Variolation’s success was not merely a cultural factor: the case fatality ranged from

0.5% to 2%, compared to a 20-30% with the natural-occurring disease. Symptomatology
was also less severe and permanent scarring, pretty common in cases of smallpox recovery,
was also less frequent. Of course, it was still a dangerous practice: the virus was not
attenuated and there was no certainty that variolated subject would not developed severe
smallpox. This is one of the reasons why variolation was often intertwined with other
magical and religious rituals, and never became a mass phenomenon.
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and cattle workers were far less susceptible to contracting smallpox, started
inoculating material taken from infected cows, instead of that taken from
humans. The success of this new practice was immediate. For humans,
cowpox is much less severe than smallpox, and vaccination (the Latin name of
cowpox is Vaiolae vaccinae) thus carried fewer risks. It had taken variolation
a long time to reach Europe, but it took very little time to be superseded.
It was first banned in Russia in 1805, and by the 1850 in the rest of the
continent8. Its success was so great that, starting with Bavaria in 1807,
many countries introduced mandatory vaccination for infants or soldiers.

With the advent of compulsory vaccination another phenomenon came to
light: resistance to it9. The first voices that were elevated against the new
practice were driven by disgust: most people were understandably not at
ease at the thought of having some pus taken from a sick animal injected in
their bodies. Some scientist were worried that methods of inoculation could
facilitate the spreading of other diseases like syphilis. Religious authorities
were divided on the matter: in Italy, Bohemia, Germany and Switzerland
the clergy was instrumental in the support of vaccine, taking often a direct
role in its distribution; the Pope himself endorsed vaccination during an epi-
demic of smallpox in Rome in 1814. On the other hand, some were accusing
vaccines of "interfering with God’s will" and "corrupting the sacrality of hu-
man body with animal tissue". Those who saw diseases as a form of divine
retribution for sins or a part of God grand plan were not happy to see His
plans resisted. These European critics were echoed elsewhere: when in 1870
in British India variolation was forbidden and compulsory vaccination was

8Despite the meagre success that variolation had encountered in Europe, I think that
it took a crucial cultural role. Vaccination would have never been accepted so quickly
by the scientific community if the concept of immunization by inoculation had not been
circulated and discussed before.

9A terminological note: for most of the present work I will use the terms "mandatory
vaccination" and "compulsory vaccination" as synonyms, both indicating a legal obligation
to vaccinate, enforced by the state. In chapter 4, however, a distinction between the two
will be made.
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introduced, many considered it a blasphemy toward Sitala, the Hindu god
of smallpox, whose presence was manifested through the disease fever and
eruptions10. The resistance of tikadars (mark-makers), the professional cat-
egory responsible for carrying out variolations, who were considering Sitala
their protector goddess and whose jobs were directly involved by the new
law, was particularly strong. The colonial government succeeded in applying
the law only by involving tikadars in the distribution of vaccines. In gen-
eral, in those colonial possessions where European nations tried to introduce
compulsory vaccination, the move was regarded as part of a plan to cancel
local traditions and customs and replace them with those of the occupant
power, in an effort to "westernize" the colonies (a concern grounded on the
fact that that was actually the declared or undeclared goal of many colonial
policies). These appeals to preserve the tradition were pretty effective: if
variolation disappeared in short time in Europe, in certain zones of Pakistan
and Afghanistan it was still present in 1970.

Socio-economic factors were also involved in resisting compulsory vacci-
nation. The tendency of linking the underprivileged strata of society with
disease development and blaming the poor and the immigrants on cultural
grounds meant that vaccination could sometimes be carried out with brutal
methods. During the last USA smallpox epidemic, in 1898, the conviction
that certain ethnic groups were preferential vectors for the disease had earned
it various sobriquets such as "nigger itch", "Italian itch" or "Mexican bump".
In New York the police was sent to enforce vaccination in Italian and Irish
communities, and in Middlesboro, Kentucky, everyone in the black section of
town who resisted vaccination had it administered at gunpoint11. Resistance
would also spring from those opposing coercion on liberal grounds: often
these positions, brought forward by middle-class, well-educated men, found

10Arnold, D. (2000), Science, Technology and Medicine in Colonial India, Cambridge
University Press

11Biss, E. (2013), "Sentimental Medicine", Harper Magazine, January 33-40
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cross-class support in the poor, who took the brunt of the heavy fines com-
mended for violation of the compulsory vaccination laws. 1879 saw the birth
in New York of the Anti-vaccination society of America, led by a powerful
industry magnate, followed in 1882 by the New England Anti-Compulsory
Vaccination League and the Anti-Vaccination League of New York City in
1885.

Despite these objections vaccines kept being developed. In the mid-XIX
century Louis Pasteur expanded and generalized the notion of immunization
through vaccination from smallpox to other diseases and the advent of the
germ theory of disease provided much needed theoretical foundation. An-
other great era of advancement was during the "golden age of medicine" just
after the second World War: the work of Maurice Hilleman and many others
permitted to create vaccines for dozens of different diseases, preventing large
scale epidemics and releasing humanity from the cold embrace of maladies
that had haunted it for most of its history. Under the coordination of the
World Health Organization, efforts were made to completely eradicate small-
pox: the last known case occurred in 1977 in Somalia. Rinderpest has been
declared formally eradicated in 2011 and Poliomyelitis today is present only
in three countries in the world (Afghanistan, Pakistan and Nigeria).

The route was not, however, free of obstacles and faux-pas. Several inci-
dents broke the path, rekindling old critiques and preventing vaccine denial-
ism to disappear from the public discourse12. In 1942 yellow fever vaccines
contaminated with Hepatitis B caused 100 deaths; the 1947 New York mass
vaccination against smallpox was responsible of more deaths than the dis-
ease itself13 and in 1955 defective polio vaccines in which the virus was not
adequately inactive infected 40000 children, leaving 200 with various degrees

12It needs to be noted that many of these critiques were founded and led to crucial
improvement in vaccine safety.

13This has been recently contested: see L. Thorpe et. al., Mass Smallpox Vaccination
and Cardiac Deaths, New York City, 1947, Emerging Infectious Disease, May 2004
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of paralysis and killing 10 of them14. It is however ironical (but not unex-
plainable) how vaccine denialism grew in parallel with the growing safety
and efficacy of vaccines. Modern vaccine denialism started in the ’80. In
1982 the airing of the documentary DPT: vaccine roulette started a huge
resistance movement against the pertussis vaccine. In 1994 a misinterpreta-
tion of a new research on anti-conceptionals led a pro-life catholic group to
suggest that tetanus vaccine may cause sterility, springing a wave of protests
in Mexico, Nicaragua, Philippines and Tanzania. In 1998 an article signed
by Andrew Wakefield linking the trivalent mumps, measles and rubella vac-
cine with gastrointestinal disturbances and autism appeared on the Lancet,
starting the so-called "MMR controversy". Today vaccination rates are di-
minishing, even to the point of surpassing the threshold required to obtain
herd immunity, sparking great debates in many countries on whether or not
compulsory vaccination should be introduced or harshened.

Vaccine hesitancy in non-Western countries

Vaccine hesitancy is a complex phenomenon, which is deeply intertwined
with various cultural, religious, and sociological factors. Any analysis that
wish to address it cannot be separated from the specificity of the country
or the geographical region in which it’s carried out. Nevertheless, we live
in a globalised world, where issues and problems, in a way not that differ-
ent from a bacteria, spread and mutate from one country to another. Vac-
cine hesitancy that is born in a specific context, such as the MMR vaccine
aversion in UK, can propagate to other countries. Policies and strategies
that are enacted in some countries have unforeseen repercussions too: the
Thimerosal removal from vaccines provides a good example. During the late

14Offit, P.(2007) The Cutter Incident: How America’s First Polio Vaccine Led to a
Growing Vaccine Crisis Yale University Press
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1990s Thimerosal, a mercury-based preservative used in some vaccines, came
under attack by some claims linking mercury and autism. Although con-
sidered perfectly safe, Thimerosal was removed from all vaccines in 200115.
The removal of Thimerosal from vaccines due to fear of its mercury content
didn’t reach its intended goal of silencing vaccine hesitancy in the Western
world, but it caused many problems in the vaccine distribution in third-world
countries: due to the fact that Thymerosal was a preservative, its removal
meant that vaccines should be kept at very low temperatures for extended
periods of time, and that situation is difficult to ensure in countries where
infrastructures are poor and refrigeration can be impossible.

Before starting my analysis of vaccine hesitancy, I wish to give a brief
account for what regards non-Western countries, for two reasons. First, the
vast majority of literature on the topic focuses on the Western countries, and
this thesis does not make an exception: such a thing is comprehensible, given
that data availability on the subject is exponentially easier to obtain in these
countries. The potential for ethnocentric-based biases, however, it’s always
present, and it should be left open the possibility to get new, interesting
data from sources that usually are not considered. Second, a look on the non-
Western parts of the world is useful to both sides to avoid over-simplifications.
On one hand, vaccine hesitants should never forget that vaccination is a
privilege, that in the Western world is taken for granted, but that remain
unavailable for million of people. On the other, a simplistic narration of a
lack of vaccine rejection in all non-Western countries is factually inaccurate.

In talking about how vaccination is viewed in non-Western countries, it
should be always remembered that vaccines are a Western discovery, which
relies on a Western mindset and values system, and that its offer to non-
Western populations had often gone along with colonialists and neo-colonialists
policies: it is of little surprise, then, that suspicion over vaccines was often

15https://www.cdc.gov/vaccinesafety/concerns/thimerosal/index.html
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grounded on a general distrust of health policies possibly carried out with
political hidden reasons.

We have mentioned how in India vaccination policies have been resisted
since the XIX century, when the local tidakars devoted to the goddess Sitala,
responsible for carrying out variolation, were afraid of losing their jobs to the
new practice. Suspicion of a perceived potential of cultural substitution is
still present nowadays, in different form. Mark Nichter16 reports the fear of a
local Hindu leader that vaccinations were just an extension of the Christian
missionary efforts of the past: after receiving protection from vaccines, the
local population would abandon the old ways and forsake the Gods, from
whom wrath they would be immune. Safety of the body, however, would
come at the expense of losing their soul: people would be "civilised" in a
Western sense, made less dangerous and transformed in citizen-consumer
of a "global community" driven by Christian, Western taste, morality, and
ethnic identity. Westerners are not the only perceived menace linked with
vaccination, however. In the 1990s, both Hindu and Muslim communities
have linked vaccinations initiatives to coexisting national directives over fam-
ily planning, claiming that both programs shared the same political hidden
agenda. Both communities have accused the other of wanting to expand their
political power by having more children, while limiting the other community
through family planning and vaccines. More recently, vaccination programs
have been criticized from a non-religious point of view. The introduction of
the vaccine for Haemophilus Influenzae B, for example, have been attacked
by doctor J. Puliyel and other colleagues, on the basis that in a country that
still has high rates of more dangerous diseases, resources can be better spent
elsewhere.

A very interesting case of how reasons for vaccine rejection can pass from
one country and one culture to another is represented by the supposed link

16Nichter, 1995
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between vaccines and sterilization. As previously mentioned, this association
started in 1994, when a research article on birth control that mentioned the
tetanus toxoid as a protein carrier17 was misunderstood by the Catholic or-
ganization Human Life International, which spread the rumor that tetanus
vaccines caused sterility through the 60 countries where it was present. This
caused much public outrage in some countries where Catholicism is majority.
In the Philippines, a court injunction stopped the tetanus vaccination pro-
gram. In central America, Nicaragua stopped its program as well, after that
Catholic Cardinal Obando led an opposition campaign; Mexico also faced
an intense internal debate. The issue was stopped when the Pan American
Health Organization joined its forces with the Vatican, by leaving to it the
choice of the laboratory where to study possible connections between anti-
tetanus vaccine and sterility. The consequent study found no link, and for
a while, the issue seemed to disappear. However, this wasn’t the case. in
2003, Datti Ahmed, chairman of the Supreme Court for Sharia in northern
Nigeria, urged to boycott the ongoing national campaign for polio vacci-
nation in order to prevent being forcefully sterilized. The boycott of the
central government supported campaign was primarily caused by hostility
of the population of northern Nigeria to what they perceived as an under-
representation on their interests in the south-centred government; moreover,
it was still vivid in mind the case on Trovan. In 1996, during an epidemic
of meningitis centred in Kano, north Nigeria, the pharmaceutical company
Pfizer conducted a Randomized Controlled Trial to test the potential new
antibiotic trovafloxacin (Torvan), without the consent of the Nigerian gov-
ernment. Pfizer falsified the letter of approval for the test and exploited
the corrupt military-controlled government which was guiding Nigeria at the
time to elude security measures. As a result, eleven children involved in the
experiment died, and several others incurred in serious adverse reactions18.

17Talwar, G., et al. (1994), "A vaccine that prevents pregnancy in women". In: Pro-
ceedings of the National Academy of Science of USA, 91

18http://www.washingtonpost.com/wp-dyn/content/article/2006/05/06/AR2006050601338.html
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In 2009, after years of litigations, Pfizer settled the issue by paying 75 million
dollars to the state of Kano19; the fear of the population of northern Nigeria
of being treated as guinea pigs by Western companies, however, lingered. As
a result of the boycott campaign, polio cases in northern Nigeria, which were
just 56 in 2001, rose to 1143 in 200620, and spreaded even in neighbouring
countries. Nowadays, Nigeria is the only country in the world where polio
has not been eradicated, along with Pakistan and Afghanistan.

In those countries, the major obstacle to vaccination campaign is the
terrorist group Tehrik-i-Taliban. The Taliban leadership has vehemently op-
posed government vaccination programs and the female health workers that
represent the core workforce of healthcare programs. From 2012 to 2014, 56
workers involved in the vaccination programs, most of them women, have
been killed by Talibans; many others have been kidnapped and raped21.
Taliban’s opposition to the vaccination programs have a precise date of be-
ginning: 2 May, 2011. In that date, a team of USA Navy Seals raided the
village of Abbottabad, Pakistan, and killed Osama bin Laden, at the time
leader of the Taliban. In the previous weeks, the CIA have been used the
services of the Pakistani doctor Shakil Afridi in order to run a fake hepatitis
B vaccination in Abbottabad, in order to collect blood samples to ensure
the presence of bin Laden in the village22. Afridi was found guilty by the
Pakistan government and was sentenced to six years in prison23; although
CIA Director John Brennan stated in 2014 that the CIA will no longer use
vaccination programs as cover for spy operations24, opposition in the area
remains strong.

19http://www.washingtonpost.com/wp-dyn/content/article/2009/07/30/AR2009073001847.html
20Larson, Cooper, Eskola, Katz, and Ratzan, 2011
21Roul, 2014
22www.nytimes.com/2011/07/12/world/asia/12dna.html
23https://www.voanews.com/a/pakistani-doctor-who-helped-locate-bin-laden-marks-

six-years-in-jail/3830087.html
24https://www.npr.org/sections/thetwo-way/2014/05/20/314231260/cia-says-it-will-

no-longer-use-vaccine-programs-as-cover
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It has to be underlined that although vaccine opposition seems to be
sometime grounded in religious fundamentalism, this cannot be seen as the
sole propelling force behind it. Although the Catholic clergy of Nicaragua
and Philippines was contrary to the tetanus vaccine, the Vatican was instru-
mental of rebuilding trust in it. Although in northern Nigeria, Pakistan and
Afghanistan opposition has been led by Islamic religious leaders, the vast
majority of other Islamic countries enjoy very high rates of immunization:
Saudi Arabia, one of the centres of Islamic faith, actually has the highest
rate of vaccine confidence in a survey conducted between 67 countries25.

It may be interesting to notice how the idea that the general public is not
well informed about the functioning of vaccines, which for the reasons I am
going to explain in the next chapter I consider unfounded for what regards
Western countries, may hold true in other regions. Surveys conducted in
southern India and Indonesia reveal26 that there is quite a lot of confusion
pertaining vaccines, also because often resources are not enough even to
ensure a good vaccine coverage, and spreading vaccine literacy receives low
priority. In particular, to many people it ais not clear that vaccines are
disease-specific, and the mere quantity of vaccines taken does not necessarily
reflects on the quality of immunization. However, it has to be remembered
that a certain way to present scientific information is deeply grounded in,
and presumes, a Western mindset. In several languages in south-eastern
Asia, diseases are differentiated and grouped by symptoms, not by causes,
as the scientific classification does. For example, in Sri Lanka the term
used to indicate "tetanus" encompasses as well certain untractable illnesses
associated with meningitis or pneumonia. In southern India, the local term
for "pertussis" is applied to every illness that present acute and long duration
coughing. In the Philippines, the term used for "measles" is used as well for
other diseases, which don’t have a vaccine. Due to this, cases of apparent

25Larson et al., 2016
26Nichter, 1995
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vaccine failure are present: to educate the population, however, are required
efforts far superior than simply provide information on vaccines, efforts that
are dangerously close to accusation of cultural colonialism. Vaccines are often
comprehended better in terms of indigenous knowledge system, for examples
as "talismans" or rituals to boost "divine intervention", and in some cases
vaccination programs have made a pragmatical use of these constructions
of sense in order to achieve results. The question whether these practices
"constitutes a contentious spread of superstition, or [are] a viable first-step
approach to health education"27 remains open.

How vaccines work

Before starting to investigate vaccine hesitancy, it may be useful to quickly
sketch how vaccine work. All vaccines rely on the same general principle,
which is to artificially stimulate a response from the immune system of an
organism. Such immune response in human beings occurs when germs such as
bacteria or viruses attack the body and start to multiply, causing an infection
that leads to a disease. The defence system that counters the infections relies
on white blood cells, which are of three types: macrophages, B-lymphocytes,
and T-lymphocytes. Macrophages attack and destroy germs by phagocytosis,
i.e. ingesting and digesting them. This process leaves antigens, which are
eliminated by antibodies produced by the B-lymphocytes. The first time a
B-lymphocyte gets in contact with a new antigen, there is a period of 48-
72 hours in which the B-lymphocyte "collects information" on the antigen,
in order to start producing the specific antibody. After that amount of
time, the B-lymphocyte divides by mitosis into a plasmocite, which produces
great quantity of antibodies to fight the antigen and dies in about a week,
and a B-lymphocyte memory cell, which at the contrary is kept alive in the

27Nichter, 1995 p. 624
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bloodstream. If the organism is attacked again with the same antigens, the
immune response is much quicker, because antibodies start to be produced
immediately. T-lymphocytes as well, which role is to attack already infected
cells, create memory cells after fighting successfully an infection. Vaccines
stimulates the creation of these memory cells, by inserting in the organism a
weaker version of the pathogen, so that if the organism gets later in contact
with the same antigen, the immune response is immediate. Since usually
diseases use that span of 48-72 hours where the first response of the immune
system is still slow to wreak havoc on the organism, that usually ensures the
effective immunization toward that disease.

It should be noted that there are different mechanisms that are used to
stimulate such a reaction. Live and attenuated vaccines are used usually
to fight viruses. They introduce a weaker version of the virus in an organ-
ism, so that the symptoms are much attenuated, but the immune system is
still "taught". Examples of this version are vaccines against mumps, measles,
rubella and varicella. Since the vaccine is still a virus, individuals with weaker
immune system, such as those who are immuno-suppressed or who are un-
dergoing chemotherapy, cannot receive these vaccines. Inactivated vaccines
also fight viruses, by introducing inactivated or killed version of the virus.
These vaccines, of which polio is an example, usually require several admin-
istrations in order to build up and maintain immunization. Toxoid vaccines
prevent diseases caused by bacteria that produce toxins in the body, such
as diphteria and tetanus, by introducing in the body a weaker toxin. Sub-
unit vaccines stimulate an immune response by introducing only part of the
bacteria or the viruses in an organism, and therefore have usually less side
effects than other vaccines; an example of such a vaccine is the one preventing
pertussis. Lastly, conjugate vaccine fight bacteria that have their antigens
protected and disguised by a layer of polysaccharides, such as Haemophilus
Influenzae B. Those vaccine help the immune system to link, or conjugate,
this polysaccharides layer with the antigen, and thus stimulating the immune

29



response.

As already mentioned, certain vaccines require more than one shot in
order to be effective. This can be due to several causes. The first is that
some vaccines, like the inactivated one, require several injections in order to
stimulate a response. The second is that immunity created by some vaccine,
like diphteria, tetanus and pertussis, can fade out after some years, and
certain "boosts" can be required later in the form of follow-up shots. The
third is that in certain cases, such as the trivalent vaccine for mumps, measles
and rubella (MMR), it has been seen that some people would require a second
shot to build up immunity.

Protection against diseases is given by vaccines not just in form of a di-
rect immunization, but also by the so-called herd immunity. This statistical
concept has been introduced almost a century ago, but it has not been seri-
ously developed until the 1970s, with the formulation of a simple threshold
theorem:

"[. . . ]if successful vaccination were delivered at random and if
members of a population mixed at random, such that on average
each individual contacted R0 individuals in a manner sufficient
to transmit the infection, then incidence of the infection would
decline if the proportion immune exceeded (R0− 1)/R0"

Fine, Eames, and Heymann, 2011

The idea is that a person that has not received the vaccine yet, or cannot
take it due to medical conditions, is still indirectly protected by mass immu-
nization, because if a sufficiently high numbers of people in the population
where he is living are immunized, he is not going to come in contact with
someone who is a disease carrier. The following image clarifies the concept:
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Figure 1: In the first case, the disease spread is exponential, whereas in the second is
linear

This entails that vaccinating provides not only a direct protection to the
self, but as well an indirect protection to others. In some cases, vaccine
uptake is justified primarily by the indirect strengthening of such an indi-
rect protection: for example, both rubella and human papillomavirus (HVP)
cause just minor inconveniences to males if caught, but are much more seri-
ous for females. In those cases, requiring males to be vaccinated is primarily
a way to protect females through herd immunity. Such a policy is not uni-
versally enacted: in most countries of the world, males are routinely vaccined
against rubella, whereas male HVP vaccination is much less widespread. A
particularly interesting example of indirect protection is the one given by the
transmission-blocking vaccines for malaria, which are currently undergoing
development. Those vaccines would not protect the recipient from the dis-
ease, but would produce antibodies that block life cycle stages of the malaria
parasite in the mosquito. Research over them seems promising: if they are
going to be produced, they are going to represent the first case of a vaccine
that just provides indirect protection.
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Herd immunity is a great tool to provide protection for those individuals
who can’t take vaccines themselves, such as infants, elderly, and immuno-
compromised people; however, some theoretical and practical difficulties are
present. The first one is that a simple model for herd immunity requires
population homogeneity and random vaccine coverage. If sub-groups of the
population under exam are heterogeneously composed, or if they present dif-
ferent rates of vaccine coverage or different risk behaviours, the simple model
does not hold any more. Therefore, the model has to be expanded to include
a whole array of parameters to describe how different groups interact within
themselves and with other groups, and social and geographical clustering has
to be taken into account: all those factors mean that the safety threshold
provided to establish herd immunity in a general population is often the re-
sult of approximation of several inputs. A more pragmatical problem that
herd immunity has to face is that the more people in a population are vacci-
nated, the less personal, direct vaccination is needed in order to be protected,
because the indirect immunization provided by herd immunity is going to be
stronger. Therefore, there is the possibility to someone to be protected by
it even while refusing to contributing to it. This "free-loading" problem is
going to be analysed at length in chapter 4.

Vaccine development is quite long, even compared with the usually long
development process required to produce drugs. One of the problems that
vaccine development has to face is that assessing the efficacy of a vaccine is
not easy, given how it is a prophylactic treatment. Clinical trial used in drugs
development usually take the form of Randomized Controlled Trials (RCT),
a type of experimental structure which sees the randomised allocation of test
subjects in two groups, one of which is administered the substance which
is tested while to the other is given a placebo; the test subject are kept
unaware of which treatment are receiving, and when it’s possible such a lack
of information is extended to the doctors administering the treatment and
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the scientist reviewing results (single, double and triple blind)28. RCT are
used in vaccine development as well, with conventional threshold for efficacy
set by the World Health Organizations such a certain level of phagocytic
activation or antibody titer.

Vaccines, like the vast majority of medicines, can cause adverse reactions.
For the most part, they are minor, with symptoms that are usually attenuated
version of the symptoms of the disease that it get immunized for. In addition
to the rigid safety structure that are usually required in drug development,
controls on vaccines are particularly stringent, since dealing with attenuated
or killed versions of germs generates additional dangers. Adverse reactions
are different from vaccine to vaccine, but in general they are cutaneous rashes,
soreness where the shot have been administered, headaches, and fever. The
most "common" severe adverse effect is an acute allergic reaction to the
vaccine: anyway, a recent survey could establish only 33 cases where such
a reaction has occurred, over 25 million of cases controlled29. Others severe
adverse reactions have been reported, but either the numbers of cases are even
smaller than allergic reactions, or the causal link between the vaccine and the
adverse reaction could be never verified due to the extremely low number of
reports. A complete list of adverse reactions specific for all vaccines currently
available can be found on the Center for Disease Control and Prevention30.

Some people, however, are much more scared by vaccines than may ap-
pears from this synthetic presentation of vaccine functioning. In the next
chapter is presented an expanded account and an analysis of vaccine hesi-
tancy.

28The RCT role, their prevalence in modern medicine and the problems they may cause
are subject of heavy debate, which unfortunately falls outside the scope of this work. For
anyone who is interested on the matter, please refer to the works of John Worrall, Jeremy
Howick, and most notably Nancy Cartwright, amongst others.

29McNeil, M., et al. (2016), "Risk of anaphylaxis after vaccination in children and
adults" In: Journal of Allergy and Clinical Immunology 137(3:) 868-878

30https://www.cdc.gov/vaccines/vac-gen/side-effects.htm
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Epistemic analysis of vaccine
rejection

My God, Fiona, I know it wasn’t your fault; hell, the patient probably
knows! But he seemed a little distraught, like maybe being able to blame
somebody for a second or two just might make him feel a little better?
And, I know, maybe it’s me, but doesn’t that seem like something that
goes right along with wearing that fancy white coat? It. . . does, doesn’t
it.

Dr. Perry Cox, Scrubs

Vaccine hesitancy is a complex phenomenon, where different demographic,
social and cultural factors are intertwined. This chapter starts with a de-
scription of the various aspects that form vaccine hesitancy. After that, I
will give an epistemic analysis of vaccine hesitancy, specifically focusing on
the question of whether those who have an hesitant approach to vaccines can
be accused of irrationality.
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Anatomy of vaccine rejection

Incidence

The number of people who resist vaccination in the Western world is mi-
nority, but on the rise. In the public discourse this fact can of course be
presented as the proverbial glass, half full or half empty. However, it is im-
perative to avoid over-zealous conclusions and extreme fear, abstaining from
either evoking apocalyptic visions of imminent pandemics or being lulled
into complacency by a sense of false security. Exact rates change from na-
tion to nation, but in the Western world the percentage of parents refusing
all vaccines is around 1-2%, while those refusing some vaccines is 5-10%; a
larger percentage practice a "slowed-down" vaccine schedule. Which kind of
vaccine is the most controversial varies from country to country: the MMR
(mumps-measles-rubella) vaccine is the most commonly refused in the UK,
with a peak of 15% of 5-years old children undervaccinated or not vaccinated
at all. In contrast, in the USA the MMR vaccine is the most commonly
delayed, while the most refused is the vaccine against varicella. In Germany,
polio immunization rates are lower than the EU average; in Italy and France,
that is true for what measles are regarded31.

These numbers can be misleading: on one hand they are not sufficiently
high to justify the alarmism that sometimes can be found in the political
discourse, on the other they are high enough to compromise herd immunity,
which requires a high percentage of immunized people to function. In certain
countries there is another danger: due to its "horizontal" way of spreading
and the fact that people sharing certain philosophical and religious convic-
tions tends to aggregate, vaccine refusal is often geographically clustered,
leading to have some areas where the relative percentages are much higher

31http://www.asset-scienceinsociety.eu/reports/page1.html, accessed 03/01/2018
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and where the risk of an outbreak is hence more severe.

Demography

A demographic analysis is, however, of little help in linking vaccine rejection
with a specific variable. Hostility and suspect are spread quite uniformly
through categories such as age and gender. Vaccine refusers tend to be mar-
ried, but this is easily explained by the fact that, although this is less true
than it was once, parenthood still tends to be carried out in the context of
marriage. Of particular interest is the issue of establishing the impact of in-
come and level of education: the analysis conducted in three countries quite
similar for type of economy and education system, the USA, the UK and Aus-
tralia, presented conflicting data32. In the USA the typical vaccine rejector
tends to be better educated and more wealthy than either parents who vacci-
nate their children or those who do not due to difficulty in accessing medical
care33. On the contrary, in the UK lower income and education is linked
with lower vaccine uptake. Finally, in Australia there seems to be no signif-
icant link at all. The American case, where rejection correlates with better
education, seems rather counterintuitive at a first glance. The reasons can
be several: those better educated tend to be more conscious about the pos-
sible adverse reaction to medicines, more prone to do independent research
on the matter, and living in a wealthy and healthy community can bring to
underestimate the danger and incidence of diseases. This still doesn’t explain
why in other countries this is not the case, and strongly advices caution and
careful local socio-anthropological research to any public body that would
like to increase vaccination rates via education improvement programs.

32Brown et al., 2010, Navin, 2015, Yaqub, Castle-Clarke, Sevdalis, and Chataway, 2014,
Browne, Thomson, Rockloff, and Pennycook, 2015

33There is also a disproportionate percentage of white people, but this is hardly signifi-
cant for other countries where ethnic groups and relative tensions are differently shaped.
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An interesting correlation exists between use of complementary and alter-
native medicine (CAM: the term includes therapies not included in contempo-
rary conventional medicine, such as homeopathy, use of herbalist remedies,
yoga, meditation. . . ), and vaccine hesitancy. In Australia, utilization of a
broad range of alternative techniques and preference of them over conven-
tional treatment was found to be the strongest predictor of negative attitude
toward vaccines amongst all demographic variables accounted34. A study
conducted in the state of Washington discovered that infants who received
CAM were significantly less likely to be up to date with their vaccination
schedule35. These data are not particularly surprising, since it’s pretty clear
that there is no reason why a vaccine denialist should be limited in rejecting
the scientific consensus only regarding vaccines, but caution should be ex-
ercised in implying that preference of alternative medicine leads to vaccine
denialism. Both attitudes can steam from a common cause, e.g. a holistic
vision of health or an effort to preserve "natural purity". Nevertheless, it’s a
factor that somehow undermines the efficacy of countering vaccine denialism
with the presentation of facts upheld by conventional medicine.

Some writers36 tried to explain diverse forms of science denialism, such
as rejection of climate change, evolution, vaccines, and genetically modified
organisms (GMO) safety, in terms of a general hostility to science. There is
however little interlacing between these issues, and no significant overlap can
be found between those who object vaccines and those who reject other parts
of scientific consensus. Also, vaccines are differentiated from these issues by
the fact that vaccine denialism is not correlated with political ideologies37.
In the USA, which political system makes this enquiry particularly straight-
forward, rates of belief that vaccines cause autism are more or less the same
between Democrats and Republicans, whereas climate change and evolution

34Browne, Thomson, Rockloff, and Pennycook, 2015
35Dubé et al., 2013
36For example, C. Mooney, S. Kirshenbaum, and D. Prothero
37Navin, 2015
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show to be most commonly rejected amongst Republicans and GMO safety
amongst Democrats38. The temptation of describing the issue as a struggle
of knowledge versus ignorance remains strong. Such a simplistic account is
often presented by socially active vaccine supporters, such as Paul Offit in the
USA, Michael Fitzpatrick in the UK and Roberto Burioni in Italy, as well
as being the background of many official initiatives and campaigns. How-
ever, this knowledge-deficit model has been largely rejected as inappropriate
to explain public resistance to science-backed policies39: while the laypeople
suffers undoubtedly from a lack of correct information regarding vaccines,
this hardly explains vaccine hesitancy. Several other factors concur to the
situation: above all there is a lack of trust in governments, institutions, and
agencies responsible for public policies. Due to that, presuming general igno-
rance can ruin even genuine public efforts. For example, a campaign aimed at
increasing knowledge on vaccines can provide information that are true but
not relevant to the public: in these campaigns, assessment of (low) vaccine
risk is often presented in terms relative to the general population, which are
pretty useless in addressing personal concerns regarding single cases40.

Factors for hesitancy

One of the reasons that make so difficult to articulate an effective answer
against vaccine hesitancy is that rejection is motivated by the complex in-
teraction of a great number of social, political, cultural and personal factors.
This implies that an effort to face one of these factors will be usually less ef-
fective than hoped, since even when one objection is defused other "backup"
factors can still support refusal. This complexity also means that hesitancy

38The situation is however evolving and this lack of appropriation of the issue from a
political part can be compromised. For an analysis of the possible risks, see chapter 4.

39Goldenberg, 2016
40It is sufficient to think how no one who is afraid of flying on a plane has been less

fearful after knowing of the strong statistical safety of planes.
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is best described as a continuum of positions spanning from active demand
and support, to outright refusal and denial. Given this galaxy of different
reasons it is often difficult to assign exact weight to the single factors, but
still some indication can be provided.

The factors that consistently seem to provide more support to vaccine
hesitancy are those involving vaccines in themselves: the major one is fear
of adverse side effects and concern regarding vaccine safety, followed by low
perceived importance attributed to vaccines due to low risk of contracting
illnesses. Potential side effects depends on the type of vaccine considered and
include autism, allergies, asthma, Guillam-Barrè syndrome, multiple sclerosis
and others: often negative experience is provided by second- or third-hand
sources. Low importance attributed to vaccines can stem from the perception
of a small probability of contracting a particular illness (often, this small
probability is assigned due to the extensive vaccine coverage present in the
area), a low perception of disease severity, and the conviction that "natural"
immunity gained through having overcome the disease is superior to the
"unnatural" one provided by vaccines. Unnaturality is also mentioned in the
widespread agreement that vaccines are provided at too young an age, when
the "natural" immune system of children is still developing and tampering
with it can reduce its future strength. Concerns about administering vaccines
to young children also focus on the inability of a developing system to cope
with other illnesses after uptake: the fear is that vaccination leaves children
in a state of weakness (which is often referred as a sort of "immune overload")
that makes them more susceptible to other infections.

Considerations of this kind reveal different attitudes toward risk percep-
tion. When health is concerned, risk perception results from the conjunction
between the perceived likelihood or vulnerability to a given disease and the
perceived severity of the consequences if that disease occurs; when consider-
ing whether to be subject of a treatment or not these factors are compared
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with the perceived costs (in terms of material costs and risks ) of it. A precise
assessment of risk when dealing with vaccines faces two difficulties. The first
is that they are victims of their own success: with decreasing incidence of
diseases that can be prevented by vaccines, their perceived risk gets lower,
since the probability of being victim of that disease is perceived inferior;
even if vaccines are not outright rejected this perceived low risk means that
in countries that enjoy high immunization rates there is little active demand
(a genuine perception of the benefit and need of vaccines) and more pas-
sive acceptance (compliance or yielding to social and political pressure)41.
The second difficulty is that vaccines are administered to healthy people as
prophylactics: their risks are tangible, while their benefits are impossible to
appreciate from an individual perspective42. Obtaining a precise picture of
the risk perception from statistical and probabilistical data is a difficult op-
eration, one where even experts sometimes struggle; amongst laypeople risk
perception is usually grounded in personal past experience and anecdotes,
which can greatly contribute to a distort sense of risk. It is possible to avoid
that distortion by relying on external sources, but that requires something
that is a pivotal issue in vaccine discourse: trust.

Trust in institutions supporting vaccines is of course central. Often is not
that vaccines per se are object of mistrust, but rather the institutions through
and from which official information about vaccines are spread. Governing
and official bodies are seen as controlled by lobbyism from pharmaceutical
companies and are suspected to hide crucial information to the public, to
underplay the risks coming from vaccines and to silence the voices of those
who oppose the general consensus; the pervasive presence in these bodies

41Nichter, 1995
42I personally believe that part of the difficulties that vaccines face originate from the

fact that modern medicine tends to emphasize the role of drug intake as something that
is done to eliminate specific symptoms with a very mechanistic approach; on the contrary,
prevention is usually regarded as a field where holistic, lifestyle approaches are usually
used. Therefore it is not surprising how many people may think to prevent diseases
operating only at the holistic level.
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of the already mentioned knowledge-deficit model does little to improve the
situation. Doctors and health professionals are suspected to be biased by per-
sonal financial or career interest: the first comes into play when considering
the gifts and expensive exotic "conferences" which are provided by medical
firms, the second when doctors are believed that they are expected to meet a
certain quota of administrations in order to receive career benefits or simply
to avoid to be reprimanded.

Trust has a prominent role in another factor pivotal to vaccine refusal:
the personal relationship of patients with doctors and health professional.
Development of a solid bond between doctor and patient, feeling that one’s
opinion is listened to and taken into account, and the sensation of being
respected, are the key for building trust in mainstream scientific consensus.
On the contrary, the lack of those things can easily lead into the research of
alternative accounts, where one may find not only different "facts" regarding
vaccines, but also a renewed sense of personal importance and a sensation
of being cared for. Of course, the failure in developing this kind of relation-
ship is one of the major problems of modern Western medicine, one whose
consequences can be felt even by those who vaccinate themselves and their
children. Identical proportions of vaccine rejectors and acceptors feel dissat-
isfied with their health professional consultation: reports of time pressure in
primary care, feeling condescended to, being depersonalised by "the system"
and unequal power relations making free discussion impossible are present,
regardless of uptake decisions. Nevertheless, many of those opposing vacci-
nation became critic after negative interaction they had with their doctors
and many cite the sensation of being "bullied" by physician as the starting
point of their rejection.

Health workers face three different challenges in facing these critiques and
in building a trustful relationship with patients, which can sway hesitants in
favour of uptake. The first is time constraints: there are simply too many
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patients to provide them all with the personalized care and attention that
they would like to have. Medical professionals are often exposed to a great
deal of pressure from both the amount and the type of work they do: if a
doctor snaps at the tenth time he is posed the same silly (for him) question,
his reaction is comprehensible, even if not justifiable; on the other hand, it’s
not surprising if the person who posed that question feels mocked and not
listened, and starts to refer to alternative sources of knowledge which can
provide some kind of answer. Secondly, healthcare professionals can them-
selves suffer from a lack of awareness of national guidelines and limitation in
knowledge about vaccine contraindications and risks, especially if a particular
worker is not specialized in the subject; even if information is provided, some
can not develop perfect confidence in it, or even being opposed to vaccines
on philosophical or religious grounds43. Thirdly, they can take an excessively
paternalistic approach and being perceived as committing testimonial injus-
tice for factors different from simple lack of time. Failing in overcoming these
challenges creates a fertile terrain for a break of the delicate curative pact
between patient and doctor.

Another type of pact is often put into discussion: the one between the
individual and the society. Protecting the community and contributing in
building and maintaining a public good such as herd immunity is usually
viewed by vaccine rejectors as an unwelcome obligation in conflict with their
primary aim of protecting their own children; it has to be noted, however,
that for most of vaccine acceptors a fair community contribution is a bonus,
rather than a primary driver for uptake, as their main focus remains on the
perceived benefit for their children. Reasons may vary: egoistic motivations
and a tendency to free-ride can play a role for some, but others have more
fundamental concerns, such as rejection of the very view of herd immunity

43It has to be remembered that vaccine hesitancy and refusal can be found even amongst
healthcare professionals: even if rates tend to be smaller, hesitant doctors have a much
deep impact, because their opinion are going to influence their patients.
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as a public good, or recognition of a higher, divine authority on the matter.

Religious objection varies geographically: in Europe this factor doesn’t
usually play an important role, whereas in the USA, also due to a more
marked presence of different confessions, is usually more prominent. Reli-
gious objections can be distinguished from other types of objections based
upon personal beliefs for two aspects: the first is that religious communities
are often not just epistemic, but real communities with strong ties and con-
tact between members: this elevates the probability of a common rejection
and, thus, of outbreaks, such as the 2013-2014 mumps outbreak in the Dutch
Orthodox Protestant community44. The second one is that religion is usually
more public than other types of personal beliefs, with the consequence that
it could be easier for a national body to predict and analyse vaccine refusal
trends: in India, for example, Muslim children have an higher chance of be-
ing under-vaccinated or unvaccinated than Hindu45. Moreover, from a legal
point of view, certain states of the USA contemplate vaccine exemption on
religious, but not personal belief grounds. This stance can be criticized for
its vagueness in definition, but above all for its ineffectiveness. Since there
are no plausible and viable means to assert genuine religious belief, one may
apply for a religious exception even if that doesn’t reflect his inner beliefs.
With a quick search, advice can be easily found on how to write an effective
religious exemption request, and one can even join several ad-hoc churches
that have been founded specifically to provide religious backing to refusal.

44Woudenberg, T. et al.(2017), "Large measles epidemic in the Netherlands, May 2013
to March 2014: changing epidemiology, In: Eurosurveillance vol. 22(3), January

45Amongst the most numerically widespread religions, no one gives clear indications
against vaccines. For most of them the biggest problem is the presence of cellular lines of
human foetus provenance in certain vaccines; however most confessions take a pragmatic
approach on the matter, permitting those vaccines "if no alternatives are available". There
are some differences, though: the fractionalism and underlined importance of personal
choices and freedom that characterise many Protestant churches makes them more prone
to vaccine refusal than other, more centralized confessions.
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Are they all irrational? Epistemic virtues and

vices of vaccine denialism

One of the accusation that most often is moved against vaccine denialism
and refusal is that of being irrational. Vaccine defence assumes the shade
of a crusade against obscurantism, ignorance and barbarism. From a merely
pragmatic point of view I think that embracing a narrative that stresses the
alleged cognitive deficit of vaccine refuser does little to reinforce the frail
curative pact between doctors and patients, and in case of hesitancy widens
the gap between the two parts. Even if it were to be true, stressing it out
would not provide any benefit, excluding perhaps a thickening of the sense
of superiority of those claiming to be "the voice of reason". To reinforce that
pragmatic consideration, I don’t think that vaccine refuser are irrational:
on the contrary, I support the thesis that they are committed to several
attitudes that are in general good epistemic practices, while on the contrary
their opposers commit several epistemic mistakes. Again, I wish to state
that this doesn’t mean they are right: it is a sobering lesson that one can be
committed to a great number of good epistemic practices and still be wrong in
the end, due to a greater number of epistemic mistakes. Failing to recognize
these point of strength in vaccine denialism, though, undermines the entire
struggle and gives a terrible, perhaps fatal blow to any public policy that tries
to support vaccination. Moreover, I wish to remember that extreme caution
has to be exercised in speaking of rationality and irrationality in sciences
and, above all, in medicine. Through history, holders of power have often
questioned the rationality of those pursuing its redistribution, and medicine
has been often used to justify and enforce the defence of mainstream social
normativity and status quo46: it is of paramount importance not to repeat

46Examples range from the classification until recent times of homosexuality as a psy-
chic disturb, to "feminine hysteria", to drapetomania, an hypothetical mental illness that
caused a tendency in black slaves to run away, theorized in the mid-XIX century southern
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the same mistakes of the past.

Before starting the analysis I wish to point out that in talking about
epistemic virtues and vices I do not wish to endorse or reject any partic-
ular epistemic theory (apart from hard epistemic relativism, which would
undermine the very concept of the presence of better or worse practices in
pursuing knowledge). I will call virtues those practices that make easier or
more probable the acquisition of empirically grounded (medical) knowledge,
and conversely, as vices those which make it more difficult or less probable
to be obtained47.

Testimonial injustice

The first issue on which vaccine hesitants act less irrationally than some peo-
ple claim is in resisting certain epistemic vices characteristic of mainstream
medicine: after all, refusing to follow a bad epistemic practice is a good prac-
tice in itself. The first of these vices in which health professionals may fall
is to commit testimonial injustice toward their patients. Miranda Fricker,
whose work grounds most of contemporary work about testimonial injus-
tice48, identifies its occurrence when a competent and trustworthy agent (i.e.
able to determine the truth) is deprived of credibility in consequence of an
identity prejudice (i.e. when someone makes assumptions on such an agent
based on some fundamental and uncontrollable aspect of his social identity

United States.
47I am personally not too fond of the terms "virtues" and "vices", since they tend to be

loaded with too many normative and value judgements for my taste: I think that "good
epistemic practice" and "bad epistemic practice" are more neutral and precise terms.
However, I keep them both for practical purposes, to make reading less cumbersome, and
because Mark Navin, from which I draw heavily in this chapter, uses them, referring to
the contemporary philosophical approach called "virtue epistemology" (see Navin, 2013a,
Navin, 2015)

48Fricker, M. (2007),Epistemic injustice. Power and the ethic of knowing, Oxford Uni-
versity Press
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such as race, gender, age. . . ). Some may object that no such injustice can be
committed by doctors to patients, because the second are beyond the possi-
bility of being recognized as competent and trustworthy agents. I don’t think
that such a remark would be on point: if it’s true that the technicalities of
medical work are, as any specific expertise, beyond the reach of the laymen,
it’s also true that the salient points needed to understand and take educated
decisions are within grasp of a dedicated, even if amateurish, enquirer. The
shift that occurred in modern medicine from a paternalistic stance to the
informed consent paradigm is based amongst other things on the fact that
even someone not deep into medical minutiae can, with help from medical
professionals, take truth-grounded decisions on their own health. Moreover
it can’t be denied how many vaccine denialists report that they have the
sensation of being deprived of credibility and of not being given credit of
even a potential expertise on the matter.

A factor that has been proposed as a source of testimony injustice is gen-
der, which is not surprising considering how works on testimonial injustice
has been started and developed mainly by authors interested in feminist phi-
losophy, like the aforementioned Miranda Fricker. It is not an unreasonable
hypothesis, given how modern medicine is often gendered masculine, even
if many physician are women, and children care is still widely considered a
matter for mothers. The notion of male rationality counterposed to female
irrationality is a prejudice that has unfortunately known large following in
history, and in few human practice it has been manifested as much as in
medicine: here the mere prejudice has often accompanied questionable prac-
tices which have seen the body of women repeatedly violated and abused.
Even today we are still forced to acknowledge the existence of practices such
as coercive interventions in pregnancy and childbirth, and non-consensual
pelvic examinations. I personally do not think that sexism is the only, or the
main, factor at play, but given this less than cheerful situation I don’t think
is unreasonable to suspect that it may sometimes contribute to disregard
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potentially useful points of view. Moreover, if it may be debatable to label
medicine in general as masculine-gendered, the emphasis given in vaccine
refusal to its feminine components it’s difficult to ignore. Most of the most
active and renowned vaccine refusal activists are women and the narration
"mothers vs. doctors" is often employed from both parts.

I claim that there is also another potential source of testimonial injustice:
being a parent. With this I do not mean that parents don’t have their com-
petence recognized because of their role, but that many of them expect to
be given a preferential epistemic status by virtue of it, and that when this
preference is not accorded, they feel deprived of something they feel right-
fully theirs. Bringing up a child is an adventure most people find marvellous
and terrifying at the same time, a travel upon which one embarks with little
to none experience, but that nevertheless must be completed. Most parents
develop a complicity, an interest and a personal relationship with their chil-
dren that no stranger can or want to match and this makes them develop
a special comprehension of the children’s needs, or at least so they believe;
they think to have a special expertise concerning their children. This attitude
is widespread and parents both accepting and refusing vaccines manifest it.
A parent recognises also that for a doctor this preferential status given to
their child doesn’t hold: a child is "just" a patient, one to be cared of with
maximum skill of course, but still one amongst many. Parents will often,
consciously or unconsciously, try to change the field of expertise when they
converse with doctors: a parent asking a pediatric "would you vaccinate your
child?"49 isn’t asking an opinion recognizing a purely medical expertise, but
is trying to ask to someone recognised as a (sometimes only potential) mother
or father an opinion educated by their medical background. A parent who
poses such a question shifts from a doctor-patient relationship, which can
be considered epistemically hierarchical, to a parent-(potential) parent rela-
tionship, which is considered more epistemically equal. If this self-assigned

49Which is one of the most asked question given to pedriatrics.
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special epistemic status is not acknowledged, or actively disregarded, a par-
ent may be so resentful from this perceived testimonial injustice that he may
start to refer to alternative sources which would recognise the expertise he
feels to have.

To clarify: I do not wish to state that testimonial injustice is commit-
ted constantly against parents. The very existence of such an issue may be
debatable. As we have seen, testimonial injustice can be committed on some-
one who is competent and trustworthy; but these two qualities denote two
different aspects of the knowledge in possess of a person. Competence re-
gards the amount and type of knowledge a person has, while trustworthiness
comes into play in the transmission or the use of that knowledge. It may be
that, in vaccine rejection, personal competence and trustworthiness are at
two different levels. Here, however, I don’t want to investigate the issue of
whether testimonial injustice is truly committed or not, but I merely state
the pragmatic point that such an injustice can be perceived by parents, and it
can undermine their trust in doctors and medical institutions. The fact that
they allocate a preferential status to their child implies, in their perception,
that they, as parents of that child, have a corresponding preferential status
on the matters that concern him. If that status is not awarded, the resulting
sensation is of being the victims of testimonial injustice.

I personally believe that episodes of testimonial injustice and prejudice-
driven doctors are a minority compared to the everyday work made by a
majority of careful and respecting health professionals: but the echoes of
those few cases have exceed by far their numerical importance. Tales of
medical arrogance are pervasive in the narrative provided by vaccine refuser.
In an ironic and sad reversal this is fertile ground for them to commit in turn
testimonial injustice towards doctors, whose opinion are disregarded without
being taken into consideration just because they are considered exponents
of a secretive caste of evildoers sold to multinationals. This epistemic vice
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contributes to cancel the potential benefit that could be reaped from the
corresponding virtue.

Alternative epistemic communities and the role of indus-

try

Another plausible epistemic virtue showed by vaccine refusers is the tendency
to form epistemic communities alternative to those endorsing, and engaged
in advancing, mainstream scientific consensus. This is a claim that may see
some eyebrows raised: I suppose that for many it is at best very contro-
versial that the existence of alternatives to scientific truth can be seen as a
good thing. However, the work of cornerstone philosophers and theorists of
science such Thomas Kuhn, Paul Feyerabend and Bruno Latour has shown
as an excess of reliance in orthodox practices, an attitude promoted by the
top-down approach so often encountered in mainstream science, actually hin-
ders rather than promoting scientific advancement50. Alternative epistemic
spaces can be a source of inspiration for the opening of new research lines
and the enterprise of alternative practices that can in time become accepted
by mainstream science. In medicine these alternative communities started to
appear with the increasing professionalization and the higher scientific stan-
dards that the field required in the XIX century51. A good contemporary
example of one of such communities is La Leche League (LLL)52.

At the beginning of XX century, most young infants were breastfed by
50Apart from this statement, which I hope to be rather uncontroversial, I do not wish

to endorse or criticize here any of these authors’ positions or analysis.
51Several authors in feminist tradition, such as D. Achtenberg, B. Ehrenreich and D.

English have suggested that this may be related with how this process pushed women
healers on the sidelines, given how these environments could give space to competences
and skills ill-suited to fit into the rigorous practices of modern scientific medicine.

52Example given in Navin, 2015
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mothers or midwives. Breastfeeding can be an unexpectedly difficult prac-
tice and many young mothers struggle with it; support and advice was often
sought from relatives and community members. With a rising urbanization,
that kind of support was increasingly difficult to obtain and many mothers
started to resort to use the easily available cow milk instead: however, less
than perfect nutritional value and poor refrigeration could lead to malnour-
ishment, sickness and death. The industry saw an exploitable niche market
and played heavily on mothers’ fears and insecurities, with the result that
by 1960 less than one infant in three was breastfed. In 1956, a group of
women founded the LLL with the goal of offering support and information
to new mothers. Their work soon expanded to sponsoring and promoting
scientific research and debate on the subject, leading to a renewed interest
in breastfeeding as a practice supported and endorsed by the mainstream
medical community. This example shows two virtues of alternative epistemic
communities: one positive, one negative. The first is the provision of a space
where unconventional and unorthodox ideas can be discussed: sometimes
some of these ideas can underline weaknesses in mainstream scientific con-
sensus which are more difficult to be recognized from within, thus acting as
a spur to scientific research. The second is that these communities often re-
ject top-down, expert-to-consumer, vertical communication and are oriented
toward non-hierarchical, dialogue-based, horizontal communication. I hope
that the first of these claim doesn’t have to be defended, as it seems to me
an enrichment of knowledge if more people driven by curiosity are engaged
in scientific-related enquiries and a variety of methods with which these en-
quiries are carried forward is used; on the other hand I suspect that the second
claim, and specifically the positivity of such a "democratic" approach, is not
that uncontroversial.

In his extensive account on the issue of vaccination, Mark Navin seems
to consider democratic practices in allocating epistemic authority a virtue in
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itself, not spending much time to consider potential objections53. However,
given the pervasiveness of remarks such as "Science is not democratic" that
can be often heard from scientists and doctors, I think that some light on
the matter is needed to be cast. "Science is not democratic" is usually used
to naively support how scientific consensus on a subject is not achieved just
through free, unbound discussion amongst members of a scientific community,
and thus depending on things like the rhetoric force of a certain argument or
the political strength of those supporting it: consensus is (or it should) be
grounded on a corpus of methodologies, data, practices, achievements and
theories, which are evaluated as uncontroversial and non-debatable, usually
considered as "the scientific truth"54. Challenge of such a truth is invariably
met with stiff resistance, especially if such a challenge comes from someone
who has not achieved the formative steps considered necessary to enter in a
scientific community and thus engage in constructive critique. I concede that
this view has certain epistemic strength55, but I think that there is another
sense in which "democracy in science" can be interpreted, one that manifests
itself as an epistemic virtue: resistance to industrial "autocratic" influence.

By that I refer to the fact that, since science is the main vehicle for gen-
erating new knowledge in the contemporary world, there are several agents
who are less concerned about preserving and achieving scientific truth and
more keen to exploit that knowledge in order to achieve profit. To be clear:
I do not wish to criticize the inevitable link between science and industry,
nor I will make here a currently impossible argument in support of a science
freed from economic concerns. Nonetheless there are cases where the fo-
cus on profit influences, directs or even obstacles research as a truth-seeking

53Navin, 2013a, Navin, 2015
54Lot of classic philosophy of science, from Thomas Kuhn paradigms to Imre Lakatos

research programmes, focus on its analysis and its boundaries.
55Those who have an inclination for constructivist or otherwise anti-realist approaches

would vehemently disagree; however, an analysis of truth in science is a monumental task,
and goes well beyond the scope of this dissertation.
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activity. In many of these cases it may be difficult for a person directly in-
volved in research to effectively contrast, or even just be aware of, the subtle
ways in which industry exercises its influence. Alternative communities of
enquirers can sometime act as watchdogs, a role in which several actors with
little power can counterbalance few, high power ones. One possible remark
to this claim is that watchdogs are already present in form of public regula-
tory and surveillance agencies, which have been instituted exactly to enact
that role. Their action is indeed fundamental, but there are several subtle
ways in which the industry can exercise its influence as a political player to
undermine their efforts with little fear of being caught. Concerning pharma-
covigilance, danger can come from many directions: capture of regulatory
agency and conflict of interest of experts, conflict of purpose between agen-
cies and governments, increased reliance on Contract Research Organizations
(CRO), pharmaceuticalization and disease-mongering are just some example,
which are going to be analysed in the next paragraphs.

Regulatory capture is the process by which regulatory agencies eventually
come to be dominated by the very industries they were charged with regu-
lating. The industry has long perfected the lure it can have on regulatory
agencies, or better, on the people working in these agencies. Phenomena
like the so-called revolving doors (i.e. the frequent switch of career between
industry and agencies, where is pretty common for someone to begin to work
in the industry, then spend some time as a regulatory official, then being
promoted back in the industry at a higher level than they were previously)
are a tempting incentive for officials to remain in friendly terms with the
companies they should control and this can sometimes lead to a less than
strict control.

A less direct influence can be exercised on political bodies to which the
agencies depend: apart from direct lobbyism, the industry can use the spectre
of negative impact on a certain nation economy, export trade or employment
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rate in order to oppose stricter regulation; governments are thus forced to "re-
alpolitik" considerations, where benefit of regulation has to be balanced with
other aspects. For example, when in 1949 the British National Healthcare
System (NHS) tried to establish the prescription of the generic drugs instead
of more expensive, brand version of these drugs as standard, the Association
of the British Pharmaceutical Industry (ABPI) started pressuring the Min-
istry of Health to stop those efforts because that would have had a negative
impact of the export of those branded drugs, which were manufactured in
the UK, resulting in an overall economic loss. The possibilities offered by
globalisation gave the industry another leverage: at various point during the
1970s the ABPI complained that British regulations were so stringent that
they were pushing pharmaceutical companies to relocate drug testing out-
side the UK, thus having a detrimental effect on the employment rates. A
more recent example was the 1999 threat of relocating manufacture given by
GlaxoWellcome and other companies after the National Institute for Health
and Clinical Excellence (NICE) has recommended the NHS against the use
of Relenza, a new drug produced by that firm. That threat, paired with
an aggressive marketing and media protest, caused the issue of new guide-
lines by NICE in 200056. It has to be reminded that more often than not
companies are financially supporting the regulatory agencies, a support that
governments’ thirst for funds can’t affort the luxury to refuse: in this, the
ability of multinational companies to play better than the governments on
the global field also makes a difference. All around the world the pharma-
ceutical industry has long sought to harmonise the drug testing standards
in order to improve access to markets and decrease the cost of research,
and in the EU those efforts were particularly successful: in 1995 a mutual
recognition procedure has been introduced in EU countries. Unfortunately,
the political efforts of establishing a common European regulation structure
have been less effective, and now drug manufacturers can choose with which

56These examples are given by Abraham, 2002, Abraham, 2009
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regulatory agency they want to undertake the marketing authorization as-
sessment, confident that only one approval is needed to get in the whole
European market. This leads to a situation in which regulatory agencies of
EU members are encouraged to compete against each other by offering faster
rates of approval than the competitors (while they can’t compete over offer-
ing "better" regulation, that being consistent across EU). On a global level,
companies have organized the International Conference on Harmonization
of Technical Requirements for Registration of Pharmaceuticals for Human
Use (ICH), an organization which sees the participation of the European
Federation of Pharmaceutical Industries Association (EFPIA), the Japanese
Pharmaceutical Manufacturers Association (JPMA) and the US Pharma-
ceutical Research and Manufacturers Association (PhRMA), along with the
regulatory agencies of EU, Japan and US. The ICH, which is heavily in-
fluenced by the companies, managed to harmonize the scientific standards
that informs drug regulators’ decision-making in these countries and beyond,
and it is making a great effort to be recognised as the sole world standard;
however its expanded role has seen a relaxation in the requirements of ADR
reports and a lowering of standards for carcinogenic risk in clinical trials57.

Another risk for pharmacovigilance comes from the steady growth in re-
liance of Contract Research Organizations (CRO). A CRO is an organiza-
tion that provides support to the pharmaceutical industry in the form of
research services outsourced on a contract basis. Although relatively recent
(IntraMed, the first CRO, was founded in 1974) their increased sensitivity to
the industrial needs has fuelled their quick growth, mostly at the expense of
research conducted in universities. If in 1990 the 80% of industry research
was performed in collaboration with academic institutions, that rate dropped
to 40% by 2000, while the rates of outsourcing to CRO grew accordingly58.

57Abraham, 2002
58Angell, M. (2004), The Truth About Drug Companies, Random House Press, New

York, quoted in Holman, 2015
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Being privately founded, CRO don’t engage in activities that can upset their
source of income, such as publishing commercially unfavourable results or
research of possible ADR coming from long-term use, and their efforts are in
general tailored toward meeting the industry needs. It shall be noted that,
since CRO work is geared toward regulatory agencies approval, it tends to
be a paragon of methodological rigour, been often even superior under the
respect of the methodology used than independently-funded research. The
threat posed to pharmacovigilance here is even more subtle: more often than
not, CRO strive to get approval not with good, trustworthy results, but with
carefully presented data and answers worded in a way that appears mislead-
ing. While they usually can’t be accused of outright fraud there is a definite
tendency for their part to present their research in the way which casts the
best light possible on the industry: meta-analyses show large correlation
between industry funding and positive results, and in comparative studies
between two drugs, the one produced by the company founding the study
is invariably found to be better59. Even when the research is not conducted
by CRO the influence of industry is heavily felt. To remain competitive,
many academic institutions have given a lot of concessions in terms of trial
design, access to data and publication policies. The role of private funding
is so relevant that industry doesn’t even have to play a direct role in shaping
research in one way or another: in what Justin Bruner and Bennett Holman
has dubbed Experimentation by industrial selection, private funders just need
to exploit an already present divergence of opinion inside a merit-based struc-
ture like a scientific research field by financially support the side they find
most favourable, thus giving them and their opinion an edge over the others
without directly working to build a bias in the community.

Regulatory agencies are also ill-suited to respond to complex sociological
phenomena such as pharmaceuticalization. That is defined as "the transfor-
mation of human condition, capacities or capabilities into pharmaceutical

59Holman, 2015
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matter of treatment or enhancement"60. It is considered a concomitant part
of the broader sociological trend that is called medicalization, i.e. "the pro-
cess by which non-medical problems become defined and treated as medical
problems, usually in terms of illness or disorder"61. As John Abraham in his
2010 work points out, pharmaceuticalization is caused by many factors, such
as the already mentioned medicalization, change in marketing and promo-
tion of drugs, an increasing access-oriented consumerism regarding drugs62,
a biomedicalist optimism that sees the growing in numbers of diagnosed
and treated diseases as a reflection of progress in medical science, and even
cultural construction of normality. An extensive enquiry of pharmaceuti-
calization is way beyond the aim of this work, but a good example of how
regulatory agencies struggle in dealing with it is how they respond to disease-
mongering, a crucial constituent of pharmaceuticalization. By that, it is in-
tended an alleged strategy of the pharmaceutical industry aimed at widening
the diagnostic boundaries of a given disease by tinkering with the definition
of it (even to the point of creating it) or by using aggressive marketing tech-
niques disguised as medical education, all in order to expand the sales of their
products63. The extent and indeed the very existence of such a practice is
open to debate, and it’s of course vehemently denied by industry representa-
tives, who insist that their efforts are focused to find a cure for every disease,
and not a disease for every cure. Nevertheless, critics such as Ray Moynihan
identifie several ways in which such a conceptual reframing has occurred. An
ordinary process of life can be presented as a medical problem, as happened
for hair loss and male baldness; mild symptoms can be presented as a serious

60Williams, S. et al., The Sociology of Pharmaceuticals, quoted in Abraham, 2010
61Conrad, P.(1992), "Medicalization and social control". In: Annual Review of Sociology
62For what our analysis of alternative communities is concerned, it is interesting to

notice how in the US this increase in consumer-oriented drug market has its roots in
the activism of HIV/AIDS patients in the late 1980s, which often took form of alternative
communities of drug distribution, popularized by the Academy Award winner movie Dallas
Buyers Club.

63Moynihan, Heath, and Henry, 2002
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disease, such in the case of the Irritable Bowel Syndrome; personal or so-
cial problems such as shyness gets reframed as Social Anxiety Disorder and
treated as an illness; risk factors such as osteoporosis gets conceptualised as
diseases; rates of prevalence of a given disease may be presented to maximise
the size of the problem in the population, as with erectile dysfunction. Of-
ten these re-conceptualizations are brought to to the general public through
campaigns of medical education funded with no fanfare by the pharmaceuti-
cal companies themselves. When dealing with regulatory agencies, though,
such strategies have a reduced impact; this just means that others have to
be implemented. A possible approach is to take advantage of already present
definitory weaknesses to expand the application range of a disease: such is
the case of the Attention Deficit Hyperactivity Disorder (ADHD), who has
seen a boom of diagnosis amongst children (as far as to apply to almost
20% of school-age children in the US) but suffers from severe problems in
defining the normal level of dopamine in the brain, from which people sup-
posedly suffering from ADHD deviates64; this background imprecision could
have contributed to the recent emerging of Adult Attention Deficit Disor-
der65. However, pharmaceutical companies are rarely so lucky; when such
a fortuitous circumstance is not present, though, the result can be obtained
via a careful work on clinical trials, which is less prone to be detected by the
agencies. Maria Gonzàlez-Moreno, Cristian Saborido and David Teira differ-
entiate between two types of practice: they talk of mild disease-mongering
in case the target is not the trial itself but the medical prescription based
on its outcome, and strong disease-mongering where the very definition of
the patient population is the object of manipulation66. The possibility of
exploiting clinical trials for commercial purposes arises from two classical
statistical problems: the reference class problem and the difference between

64Glenmullen J. (2000), Prozac Backlash, Simon&Schuster, quoted in Abraham, 2010
65Wolinski, 2005
66González-Moreno, Saborido, and Teira, 2015
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substantive and statistical relevance67. The reference class problem "[. . . ]
arises when we want to assign a probability to a single proposition which
may be classified in various ways, yet its probability can change depending
on how it is classified"68: mild disease-mongering is present if the set of cri-
teria used to judge whether someone can be profited by a new treatment is
vague enough, and it is purposely left in such a way so to include people who
otherwise would not have been considered the target of the new treatment
if more stringent criteria were to be enacted. Strong disease-mongering ex-
ploits the confusion in communication that arises when it is unclear whether
a certain difference is relevant from a clinical, or just from a statistical point
of view: a new drug that reduces convalescence for a given disease by 2 days
has a different impact if the normal recovery time is 7 days or 40, even if
it may be of statistical relevance in both cases. An alternative, procedural
way to differentiate the two types of disease-mongering is to see when mar-
keting actions are introduced: if the trial population is strictly defined and
subsequent marketing campaigns try to make it grow, it is mild; if the very
definition of the trial population is the marketing goal, it is strong . A very
good example of mild disease-mongering is the story of the benzodiazepines
"Chlordiazepoxide" and "Diazepam". Created by Hoffman-La Roche at the
end of the 1950s, they accessed the market at the beginning of the 1960s
under the commercial names of Librium and Valium, quickly becoming the
company best-selling drugs, even if their biological mechanism was fully ex-
plained only in 1977. Efficacy trials results were however mixed, with little
consistency over the different environments and populations in which they
were tested. This didn’t stop Roche to present them, especially Valium, as a
drug for which there was "almost nothing you couldn’t use it for"69. The fact

67These problems are present if clinical trials are grounded in a frequentist interpreta-
tion of probability; for a discussion of the alternatives, see Teira, D., "Frequentist versus
Bayesian Clinical Trials". In: Gifford, F.(2011), Philosophy of Medicine, Elsevier

68Hajek, A.(2007), "The reference class problem is your problem too". In: Synthese 156
69Such a presentation was not directed toward the general public, since they were both

prescription drugs, but to doctors; such a less-than-strict narration was however very
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that things like anxiety didn’t have a strict definition independent from the
trials meant that in the passage from test population to the general public the
drug target could be heavily broadened. The marketing campaigns targeting
general medical practitioners, rather than just specialist and psychiatrists,
were quite effective: only a third of prescriptions were associated with a di-
agnosis of a specific mental illness. The impact of those drugs was so big that
they heavily influenced the definition of anxiety in the 1968 version of the
Diagnostic and Statistical Manual (DSM-II), which updated the lacklustre
definition given by the 1952 DSM-I. Benzodiazepines’ widespread use was
redimensioned in the late 1970s, where their risk of causing addiction and
overdose became known to the general population, leading to waves of public
outrage70; they are however still in use, albeit much more controlled71. If
benzodiazepines are a good example of mild disease-mongering, the develop-
ment of statins represents a case of strong disease-mongering. Statins72 were
developed after the attention given to cholesterol as a risk factor for stroke.
It has to be remembered that risk factors are physiological variables that re-
liably predict the onset of a disease, even if they are not considered diseases
in themselves. In treating risk factors there is a sort of catch-22: medical-
ising and pharmaceuticalising a risk factor requires a radical reframing and
rethinking of it, considering that risk factors are by definition asymptomat-
ics, and the introduction of a treatment may be resisted because it is deemed
unnecessary; but the introduction of a successful treatment is necessary to
show that controlling such a risk factor lowers the probability of developing
the corresponding condition. A risky concentration of LDL cholesterol in

effective.
70Apart from the reduced sales, however, the only sanctions committed against Roche

where for abusive pricing.
71Another possible case of mild disease-mongering is the re-definition of proton pump

inhibitors (PPI) as gastroprotectors used in conjunction with antibiotics. I was however
unable to find references on the case, which I think is worthy of further studies.

72Statins, also known as HMG-CoA reductase inhibitors, are a class of lipid-lowering
medications.
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blood was suspected to be a risk factor for stroke and coronary conditions as
early as in the 1960, with a risky concentration originally set over 195mg/dL
(the mean of a bell curve, with 2.5% tails at 100 mg/dL and 300 mg/dL),
but the first sufficiently safe treatment was developed only in 1985, with the
cholesterol-lowering drug "Lovastatin" from Merck, sold under the commer-
cial name of Mevacor : that ended the twenty-years long controversy, proving
the correlation between LDL cholesterol and strokes by reducing the occur-
rence of the latter via lowering the amount of the former. The 1985 trial was
targeted to LDL cholesterol values around 280-300 mg/dL, but soon man-
ufacturers started to aim to lower levels: in 1986 Mevacor target has been
lowered to treat blood cholesterol values of 240 mg/dL, in 1988 was lowered
again to 200 mg/dL. In 1994 Merck launched Zocor, a simvastatin that tar-
geted values of 130 mg/dL; in 1997 Bristol-Myers Pravachol (Pravastatin)
succeeded in a trial aimed at preventing coronary conditions for those with
concentration of less that 100 mg/dL, a concentration supposedly deemed
’optimal’73 and ’healthy’74. The issue here is particularly subtle: there is
little doubt that high levels of cholesterol are a risk factor for coronary dis-
eases, and that statins are effective in lowering it. However, the constant
definition and re-definition of the risk level, with corresponding growth of
the target population, leads to wonder whether research over statins and the
corresponding definition of cholesterol levels that have to be treated have
shifted from being grounded primarily on clinical criteria to being based ex-
clusively on commercial interests. Assuming that trials targeting low rates of
LDL cholesterol indeed reflect a statistically significant difference, it is licit
to ponder whether such a difference is not substantial enough to balance the
economic and personal costs of a treatment, or if these results are better
obtained with a change in lifestyle and diet, rather than with the use of a
drug.

73https://medlineplus.gov/magazine/issues/summer12/articles/summer12pg6-7.html ,
accessed 19/01/2018

741997 NCEP guidelines
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This list of examples, far from being exhaustive, shows different settings
in which regulatory agencies may face difficulties in having an effective im-
pact; alternative epistemic communities could never replace the fundamental
role performed by agencies, but they may represent a welcome and needed
addition when it comes to awareness of certain practices. This is achieved by
having behaviours impossible to reproduce in more regulated environments.
For what concerns alternative communities engaged in vaccine analysis and
criticism, Mark Navin identifies three practices that contribute to a demo-
cratic allocation of epistemic authority for their part (it has to be reminded
that Navin gives a rather unsubstantiated claim that such a democratic al-
location is an epistemic virtue in itself). The first of these practices is that
anyone may have access and contribute to the information about vaccination,
a behaviour that is greatly enhanced by the easier access to informations pro-
vided by Internet. Some parents who have dedicated a great amount of time
and effort in researching and educating themselves on the matter think of
themselves as "parents-researchers" and believe they have an expertise on
the matter. If that expertise is failed to be recognized, that generates feel-
ings of anger and frustration (to be fair, just as much as trained doctors feel
frustrated and angry when doubts are cast on their own expertise on the
subject). The second of these practices is the underlining of a collaborative
relationship between pediatrician and parents: vaccine denialist physicians
tend to interact with parents as co-equal rather than from a position of epis-
temic superiority. The third and last practice is that they place members of
otherwise subordinate groups (such as women and people who didn’t have
access to top-level education in the medical sector) in position of leadership.
Thus said, I personally believe that these behaviours, although commend-
able, are more ideal than real, and show considerable limits in their everyday
practice. Self-education is praiseworthy, but can’t be considered at the same
level of academic training, if only because it lacks the possibility of receiving
feedback and becoming aware of the possible mistakes and misconceptions
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one may develop. The contribution potentially given by anyone is actually
restricted to a small bunch of highly influential opinion leaders, which have a
disproportionate weight in shaping the ideas of many other members of the
community75. The risk in situations like this is the transformation of these
communities from merely epistemic, truth-seeking groups, to cliques where
a narrative of sense is constructed: a person may want to remain inside one
of such groups because he feels accepted and belonging somewhere, rather
for the truth or falsehood it may express76. Another question that may be
raised is why there is a strong opposition to vaccines raising from these com-
munities, where this vehemence is not paired with a likewise strong resistance
against other, perhaps more serious, problems that spring from pharmaceu-
ticalization. Despite being the subject of heavy criticism, psychoactive drugs
or exaggerated antibiotics use has not stirred a public response equivalent
to that to vaccines, perhaps due to a superior marketing effort from the
pharmaceutical companies. Anyway, despite these shortcomings, I remain
confident in the potential benefit given by alternative epistemic communities
and I underline the necessity of having a constructive dialogue with them,
rather than simply engage them with overt hostility.

Heuristics and biases

As previously mentioned, it is tempting to explain vaccine denialism and
refusal in terms of cognitive deficit or mistakes. It has been suggested that
vaccine rejectors are guided by cognitive biases. But what exactly is a bias?

75The graphical representation of such a community would then be closer to a "wheel"
(where one person in the center is linked to all people at the periphery), than a "circle"
(where every person is connected with other two); for an expanded analysis of community
"shapes" see chapter 3.

76Such a transformation is unrelated, for good or worse, to the strength or weakness of
vaccine denialism, and it has more to do with a disgregating social environment.
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The concept has enjoyed a widespread diffusion in the last decades, following
the interest about cognitive psychology first pioneered by the research of
Daniel Kahneman and Amos Tversky77. It may be useful to sketch here its
basic details.

A very influential model that has been presented to describe the cogni-
tive architecture of human reasoning, i.e. the "infrastructure" of the human
information-processing system, is the heuristic and biases model. Following
it, human reasoning can be divided into two different kinds of thought pro-
cess: System 1 and System 278. System 1 is instinctive and continuously
active. When one catches a ball mid-air or smiles when presented a cute kit-
ten, he is using his System 1: it may be described as the "automatic pilot".
On the other hand, System 2 is deliberate and self-conscious. Pondering the
result of 34 × 23, or deciding which university to attend, are examples of
moments where it is used: it is the process that is normally referred to when
one speaks of thinking. Other opposite pairs between System 1 and System
2 are uncontrolled vs. controlled; effortless and resource-light vs. effortful
and resource-heavy; associative vs. logic; fast vs. slow; unconscious vs. self-
aware; skill-based vs. rule-following. Certain operations can be handled just
by one system or the other, others are context-dependant. For example, an
Englishman uses the System 1 when thinking about a distance in miles and
System 2 when thinking about it in kilometres; for a German, the reverse
holds true. Most important, System 1 makes use of heuristics, or cognitive
shortcuts, to formulate answers to the problems presented to it. Heuristics
can be trained and form the basis of the success of sport champions, veteran
soldiers and ER doctors. However, due to the way heuristics work, they are
prone to systematic mistakes, which leads to implement a form of reasoning

77see for example Kahneman, D., Tversky, A. (1972), "Subjective Probability: a Judge-
ment of Representativeness". In: Cognitive Psychology 3, 430-454

78I keep the names used by Kahneman and Tversky, but the dualism is often described
with other names, such as Automatic System and Reflective System; for example, the later
is used in Thaler and Sunstein, 2008
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that systematically leads to cognitive errors: i.e. a bias79. Everyone uses
System 1, and everyone implements heuristics in his everyday life, so for ev-
eryone the possibility of being subject to biases is open. For anyone who
likes to think of himself as a rational being, that is an unsettling thought,
and it may be tempting to look for at least a bit of solace in believing that at
least we have the rational System 2 that acts as a safeguard. Unfortunately,
there is ample evidence80 that System 2 is used by most people, most of the
time, to give assent to and to rationalise the intuitive judgements formulated
by System 1. It mostly operates as an apologist, rather than an enforcer,
and its primary role is often to immunize our first instincts against any crit-
ical thoughts that may endanger them. Luckily, System 2 can be trained to
recognise its mistakes and correct them, nonetheless its reliability shall not
be overestimated.

This brief account is useful when considering the possibility that vac-
cine denialism and refusal comes from cognitive biases. The answer may be
positive, but this still fails to be conclusive. Mark Navin81 analyses several
biases involved in vaccine rejection, but dismisses the conclusion that just
because rejectors are subject to them they are cognitively deficient, because
those biases are also affecting vaccine acceptors, both professional and non-
professional. The difference between them, whatever may it be, is not even a
different ability in overcoming those biases that lead some parents to become
vaccine rejectors, and thus this doesn’t represent a good ground on which to
claim a superior epistemic authority of physicians82.

79I would like to clarify two things. First, it is not exact to think of heuristics as wrong
per se: just the fact that they represent a potential source of error does not mean that
they are not a fundamental component of our reasoning, and usually a very effective one.
Second, the two systems are models or representations of reasoning, they do not refer to
different brain regions or other material component, as far as we know.

80Kahneman, D. (2011). Thinking fast and slow, Farrar, Strauss and Giroux
81Navin, 2015
82What constitutes a good ground is going to be discussed in chapter 3.
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Affect

Due to its characteristics, System 1 is not particularly good at handling
complex problems. The way it tackles them is by breaking them down into
separate, simpler problems and then trying to solve those. Unfortunately
the process is not always effective, nor error-free. The affect heuristic comes
into play when the System 1 tries to answer complex question such as "Is X
safe?" or "How does X work?" by answering the proxy question "How do I
feel about X?". The emotive answer to that question may provide support
for an epistemic attitude.

This could happen in the case of vaccines: people who have negative feel-
ings about them or about situations related to them (such as recalling the
discomfort of receiving a shot or the emotional distress brought by seeing
their own son crying) may replace the question "Are vaccines safe and effec-
tive?" with "Do I like vaccines?". A negative answer to the second question
may then form a non-epistemic justification for a negative answer to the
first. However, as previously mentioned, everyone relies on automatic forms
of reasoning. We have already seen how one of the strongest reasons for
vaccine uptake is a good doctor-patient relationship. Thus, the affect bias
may not be an exclusive of vaccine denialism: vaccine uptake may as well be
supported by a positive answer to the question "Do I like vaccines?" because
of positive experiences, social acceptance and trust in those proposing them.
It may also have an effect on physician: a relative lack of information on
vaccines may be substituted by positives consideration of the manufacturer.

Availability

The availability heuristic is used when we rely on personal information and
immediate examples related to a phenomenon under consideration in order
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to analyse and judge it. This means that we have a tendency to endorse a
belief when we can recall examples consistent with that belief. This heuristic
may lead to a bias because the weight given to the most readily available
information (for example, because it is more recent or because we have been
exposed to it more) tends to be overestimated, while information not imme-
diately available tends to be underestimated. For example, people tend to
both overestimate the number of deaths due to highly publicized crimes like
murders, and underestimate those due to car accidents, because the first ones
get much more media coverage and thus are easier to recall. To formulate
judgements, the mere fact that an idea is familiar makes it more prone to
be accepted; moreover, if an unfamiliar idea is associated with familiar ones,
the first is also easier to get endorsed as well.

Regarding vaccine denialism, the fact that in someone’s mind the most
vivid and accessible ideas are consistent with the belief that vaccines are
unsafe may lead to an endorsing of this thought. This fact is exacerbated by
the extensive media coverage that cases such as the MMR controversy have
received, and it may also be contributed by the frequent use of anecdotal
(hence, easier to remember than dry, statistical data) tales used as negative
examples of vaccines. This is paired with the fact that building a simple,
easy-to-remember narrative of vaccine success is quite difficult: if a vaccine
does its job well, it’s invisible (at least from an individual point of view), since
its focus is on prevention. In a certain sense, vaccines pay the cost of their
own success: having been so effective at reducing rates of certain disease, they
eliminate the public perception of their need. Comparing today with some
decades ago, the situation has been reversed: before the disappearance or the
great reduction of rates of certain diseases, many people could recall tales of
friends and relatives that had suffered because of those diseases: therefore,
the availability heuristic led them towards vaccine acceptance. Nowadays,
vaccine denialism is often associated with familiar and seductive ideas such
as avoidance of toxins, "natural" lifestyles, individual freedom, resistance
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to medicalization, and holistic care: this may contribute to its acceptance.
However, this holds just for some parents: it could also be that vaccination
gets associated with a normative notion of "normal" child upbringing, healthy
children, and responsible parenting. Such associations may push a parent into
vaccine acceptance, without actually having a clear idea of the functioning
of vaccines.

Causal Narratives

Human beings have a natural tendency to storytelling. Cave paintings and
other archaeological findings suggest that the habit of creating and telling
stories has accompanied us for most of our travel as sapient beings. Our
minds are a powerful tool to identify patterns and to create narratives in
order to solve riddles and puzzles, and to explain things that are not eas-
ily comprehended. Indeed, it may be claimed that this is one of the most
fundamental parts of what we usually call "reasoning". Such a wonderful
ability, however, doesn’t come without a cost. We are also prone to recog-
nize patterns where there are none. This may be trivial and inconsequential,
like when we think to recognise shapes in clouds or constellations in groups
of stars; but our tendency to formulate explanations following patterns may
lead us astray if those patters are not recognised as just random data. We
tend to do this even when we have a very little amount of data to inscribe in
a pattern: actually, it is even easier for us to create convincing stories, since
we have to account for less factors. Conversely, when the number of data
that we have to fit into our story grows, the tales we tell have to grow more
complicated, and thus less satisfactory83.

When recognised, a pattern cries for an explanation: if it appears to be
83It would be interesting to investigate, in light of this heuristic, the epistemic value of

simplicity.
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none, one is going to be invented. There are plenty of examples: in World
War II many residents of London thought that the hit pattern of German
V1 bombs would suggest that certain neighborhoods of the city were less
hit, and that the reason of that could be found in the sophisticated German
technology for bomb guiding and the fact that in those less hit neighbor-
hoods lived German spies. Actually, German efforts at developing a reliable
targeting system for their V1 bombs and infiltrating spies in England during
WWII can be both described as complete failures84: but scared Londoners
were eager to find an explanation for something they were considering a dan-
ger, and in this way, rationalize it. The research of an explanation is even
more pressing when one has to face great danger or discomfort. It’s natu-
ral and reasonable that parents bearing the immense burden that caring an
autistic child is, may want to point fingers and blame someone, or at least to
identify the cause of their pain. Unfortunately, under this regards a satisfac-
tory answer has so far proven elusive. Since autism symptoms start to appear
roughly at the same age at which the MMR vaccine is administered, it is easy
for some to endorse the quick narrative that correlation implies causation.
People exposed to this sort of causal narrative have a greater probability of
not vaccinating their children, also due to the fact that emotional narratives
tend to have a greater impact (after all, we all prefer good stories).

However, simple narratives are not exclusive of vaccine denialism. Many
vaccine acceptors rely on them as well, vaccinating their children without
having an extensive knowledge except the feeling that "vaccines prevent chil-
dren from getting sick". Of course, such a simplistic account is far from
capturing the complexity of concepts like herd immunity.

84Hastings, M.(2015). The Secret War. Spies, Codes and Guerrilla 1939-1945
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Groupishness

Humans are social animals. In social groups, cohesion is important. Our
minds twist and modify our beliefs to great lengths in order to adhere to the
beliefs that we think are shared by the rest of our group. Therefore, we show
a great tendency to believe in what other people believe, and most important,
to endorse the view on factual judgement that we believe is consistent with
the beliefs and the values of those with whom we share social commitment.
This is not merely a question of "believing what others believe", however,
but an automatic cognitive strategy focused on supporting policies and ideas
shared by the group we recognise as ours, and to reject those considered
extraneous85. There is robust empirical evidence that cultural commitments
have a huge impact on factual judgements, especially regarding public pol-
icy86. Its impact manifests in three ways. First, we tend to reject beliefs that
would otherwise force us to reshape our cultural identity. Second, violation
of cultural values are laden with affect, and this brings to reject beliefs that
would make us feel badly, as previously discussed. Third, when it comes to
choose experts we tend to rely more on those who share our values.

From a purely demographic analysis it seems that this tendency, called
groupishness, has little to do with vaccine denial, due to the fact that rejec-
tion is not strongly correlated with any particular religious or political stance.
However, groupishness contribution to vaccine denialism manifests itself in
three ways. First, media coverage, word of mouth or scuttlebutt may create
the impression that vaccine denial is prevalent in a certain cultural group,
which can trigger groupishness (with a contribution from the availability

85Navin here does not mention the problem of establishing precedence. To establish
whether we have certain ideas because we are in a certain group or whether we belong to
a group because there our ideas are accepted seems like debating the order of appearance
of eggs and chickens.

86See the research on the cultural theory of risk assessment, named ’cultural cognition’,
pioneered by Mary Douglas and Aaron Wildavsky and carried on by Dan Kahan.
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heuristic). Second, there are actually some niche groups of minority religious
sects or other forms of affiliations where indeed vaccine denialism is com-
mon. Third, groups that are born to contrast a (real or perceived) abuse of
mainstream medicine are more likely to see the emergence of vaccine denial-
ism. These groups may oppose practices as prenatal testing, hospital births,
c-sections, and childhood antibiotics, but since the identity of these groups
lies in the resistance of a mainstream medical practice, they are more prone
to extend that resistance to vaccines.

It is not difficult to think that groupishness may contribute to vaccine
acceptance as well. There are social groups where immunization is seen as
the cultural norm (often, in response to vaccine denialism). In particular,
there may be reason to suspect that in the medical community groupishness
have at least a partial role to shape the ideas of the group members.

Before going on following Navin’s account, I wish to refine one of his
claims. Vaccines are not strongly associated with one or another political
view; at least, not everywhere, not completely, not yet. This may not always
be the case: the appropriation of the "pro-vaccine" side from a specific po-
litical side may trigger groupishness and push the opposite side to embrace
denialist stances. Such a scenario would be extremely deleterious for the
debate, because it would bring the discourse into a whole new battlefield
and create a perhaps irreconcilable rift between the two parts (an expanded
analysis on that will be given in chapter 4).

Confirmation and Motivated Reasoning

Affect, availability and groupishness are three cases where automatic rea-
soning governed by System 1 may lead to vaccine denialism. We would like
to think that in these cases a better use of System 2 reasoning would lead
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to better cognitive outcomes. Unfortunately, there are some biases that can
result even from the use of System 2. This is due to the fact that, as already
said, System 2 often gets a role of support, instead of vigilance, in dealing
with System 1. In particular, we tend to keep in great consideration evidence
that supports our beliefs, and disregard the one that discredits them; con-
versely, evidence in support of contrary beliefs is rejected and the one against
it, emphasized. It follows that we require only the bare minimum of evidence
to justify something that we already believe in, where we are prone to change
our ideas only when facing overwhelming evidence. This is the confirmation
bias. Vaccine denialists dislike to be forced to change ideas, like anyone
else. The suspicion of a link between MMR vaccine and autism, as well as
the one that linked Thimerosal with the same disease, could be considered
scientifically legit for some years, specifically between 1998 and 200387, be-
cause in these years there was still no overwhelming evidence to disprove
these hypotheses. Anyway, after a series of studies and public initiatives (as
previoulsy mentioned, Thymerosal, although considered perfectly safe, was
removed from all vaccines in 2001) that discarded these hypotheses, believing
in them was no longer viable. However, instead of abandoning them, many
merely switched to claim that other substances, such as formaldehyde or alu-
minium, were responsible for autism, in a move that strongly reminds of how
ad hoc hypothesis are used to support a degenerative research programme
if one is prone to believe the account Imre Lakatos gives. The presence of
the confirmation bias entails that vaccine denialism is extremely difficult to
tackle with mere disproving of one of the theory which supports it, since it
may always find space in the lack of knowledge about the causal mechanisms
leading to autism to develop new supporting theories. This tendency is en-
hanced by motivated reasoning : if the confirmation bias inclines us to give
disproportionate weight to facts supporting our beliefs, motivated reasoning

87Kirkland, A.(2012). "The legitimacy of vaccine critics: what is left after the autism
hypothesis?". In: Journal of Health Politics, Policy and Law, 37(1): 69-97
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affects how we look for, and if necessary develop, these facts.

Even if System 2 can be trained, intelligence and education alone do
not make it easier to overcome biases coming from it. Actually, the oppo-
site holds. Intelligent people are more able at coming up with arguments
supporting their side, and tend to rely more on their own judgement and
knowledge, and less on the one of others. This is another point against the
theory that vaccine denialism comes from cognitive deficits.

Framing and Denominator Neglect

So far, we have seen how certain biases can lead to vaccine denialism, i.e.
the rejection of the common scientific consensus around vaccines. However,
certain others may lead to vaccine refusal, i.e. the avoidance of vaccine
uptake.

The framing bias occurs because people, in regards of a particular choice,
react differently depending on how the information is presented, in particular
regarding the likelihood of positive and negative outcomes. That combines
with the fact that people are more keen to avoid a loss, than eager to achieve
a gain88. For example, a particular medical procedure could be presented
as having a 90% survival rate, or as having a 10% possibility of death (it is
easy to see that, from an information point of view, those two statements
are identical). That procedure is recommended by the 84% of medical per-
sonnel who received the first information, but only by 50% of those who had
the second89. In philosophy and cognitive sciences there is actually a great
interest in how the framing bias can be kept under control and even used to

88Thaler and Sunstein, 2008
89McNeil, B., et al. (1982), "On the Elicitation of Preferences for Alternative Thera-

pies". In: New England Journal of Medicine 306(21): 1259-62
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improve risks communication in medicine90. It is quite simple to show how
framing can lead people to vaccine refusal or acceptance. Consider these two
statements:

1. Every year, millions of children receive vaccines, and the 99.99% of
them does not experience serious complications.

2. Every year, hundreds of children experience serious complications after
vaccine uptake, out of millions who are vaccinated.

These two statements contain statistically identical information. How-
ever, given the framing bias, a person who receives information on vaccines
framed like (2) is much more prone to become a vaccine refuser than a person
who gets it framed like (1). This tendency is enhanced by the denominator
neglect, that occurs because people tend to focus more on the absolute num-
bers of good or bad outcomes presented, neglecting to consider the ratio
between them and the pool from which they are taken. It also has to be
pointed out that presenting information as ratio can be misleading too, and
sometimes it is more effective to present absolute numbers. For example,
consider a doctor who suggests a new treatment to a patient, who has to de-
cide to accept it in substitution of an old treatment. The doctor may present
the new treatment risk of adverse reaction as double than the old, as 100%
higher, or passing from 1 over 10.000 to 2 over 10.000. The information is,
again, the same, but in the first two cases the patient is much more likely to
reject the treatment91. This apparently minor fact strikes a very deep ques-
tion about the better presentation and contrast of the framing bias, which is
going to be analysed in chapter 4.

90see Gigerenzer, G.(2002). Calculated Risk, Simon and Schuster
91See Gigerenzer, ibid.
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Omission

There is a deep tendency in human beings to be more averse to the risks or
negative outcomes associated with an action, than to those associated with
inaction. This form of reasoning, called omission, is considered a bias by some
because what’s important is supposed to be whether, and how much, the
world becomes better or worse, and not if are our actions that produce those
outcomes. The omission bias may come into play when parents think that it
is better for them to do nothing, exposing their children to risks of disease
(considered a passive choice, or "omission"), rather than do something, which
is to say vaccinate their children (an active act, or "commission") and expose
them to the possible risks of vaccination.

The application of the omission bias is not, however, as clearly cut as in
other cases where biases are involved. First, it is unclear if the assessment
of what constitutes an omission or a commission is correct. One may claim
that the vaccination refusal, due to the fact that it involves the performance
of various epistemic and practical actions to deviate from the standard norm,
is the commission, and vaccine uptake, which is "just" the following of com-
mon social practices, constitutes the omission. Second, it is actually unclear
whether omission is really a bias, because it may not be a cognitive error,
but it may reflect certain ethical and moral stances. Many people, and many
legislative systems, draw a distinction between doing something and merely
letting it happen. Moral philosophy has always been very interested in this
question and in its consequences, as it is shown by the very fortunate and
widespread (for philosophy) variations of the question regarding a trolley
which is about to kill some being and your reactions to it. It has been sug-
gested that the doing/allowing distinction, as deep-rooted as it may seem in
the human thinking, may be just a case in which a cognitive bias has colo-
nized our moral stances. I do not wish to consider here the various ethical
conundrums: I just wish to point out that, moral questions aside, there is
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a justifiable suspicion that the doing/allowing divide is so entrenched in our
thinking because it underlines a distinction on the causal path. For example,
imagine that four people enter in a poorly lit room without switching on the
light. A fifth person lately enters the same room and he switches on the light.
He may be considered (casually) responsible for the light that illuminates the
room (along with several other auxiliary, necessary assumptions). But does
it make sense to call the other four people responsible for the darkness that
was in the room before? It doesn’t seem so. Due to these considerations and
the debate that still surrounds the omission "bias", I think that any cognitive
analysis of vaccine rejection should avoid to use this category.

Diagnosis: cognitive deficiency?

There may be the possibility that this list does not exhaust all the cogni-
tive processes that contribute to vaccine denialism and refusal. For example,
there may be an involvement of the Dunning-Kruger effect, which is a cali-
bration mistake where highly competent people are prone to underestimate
their own competence and overestimate the one of others, while people with
relative poor competence tend to overestimate their own and underestimate
others’. However, these examples are sufficient to dismiss the claim that
vaccine rejectors are cognitively deficient. The biases coming from System 1
heuristics have an effect both on rejectors and acceptors; for those generated
by System 2, people can’t be taken as blameworthy, since those biases are
very difficult to resist and overcome. Therefore I concur with Navin when he
says that "[v]accine denialism is an epistemic failure, but it does not follow
that parents who vaccinate their children have reached true beliefs about vac-
cine through epistemically commendable reasoning practices". An analysis
that merely focuses on the individuals has little chance to truly understand
vaccine rejection. An account on what went wrong and what can be done
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to improve the situation has to include a focus on how the knowledge gets
generated and spreads in communities, not just inside a person’s mind. This
is going to be the focus of the next chapter.
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Social Epistemology

Then such a person will also be unable to examine another man’s claim
to some knowledge, and make out whether he knows or does not know
what he says he knows. [...] So he will be able to distinguish neither
the man who pretends to be a doctor, but is none, from the man who
really is one, nor any other man who has knowledge from him who has
none.

Socrates, Charmides

Epistemology, the study of knowledge and rational belief, in the course
of its long history has targeted mainly the individual. The focus was set on
the doxastic attitudes of a single agent, abstracted from his social context,
resulting in an often misrepresented and artificial analysis. The recent, but
flourishing nonetheless, field of social epistemology seeks to rebalance the
issue by incorporating the collective element in the debate. Its main differ-
ences with traditional epistemology are the inclusion of other enquirers as
(potential) source of knowledge, and the fact that the unit of analysis is not
considered the individual agent, but the group of enquirers. The fecundity
of such an approach is particularly evident if combined with other theoret-
ical investigations over science: in this endeavour, the field integrates itself
into the philosophical tradition that has seen science being increasingly con-
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sidered a collective enterprise of individual scientists, rather than just the
exploit of single individuals.

Considering the social ramification and the pivotal role of communities
in the vaccine debate, it seems to me that an analysis conducted with the
tools given by social epistemology can provide a lot of insight to the topic.
The discussion over vaccines shows a problem which is central to the field:
the interaction between someone who wants to build some justified belief
over a subject and someone who claims to be the possible source of that
belief: viz. an expert. Sometimes, the difficulty may come from the fact
that an enquirer is not able to find someone who gives such a claim. This is
not the case of vaccines. If anything, quite the opposite is true: there is an
over-abundance of people who assert their expertise over the matter, often
by showing conflicting views.

There are some who dream of a world where quick Internet access and
widespread education give the possibility to everyone to be an expert over
everything. The days when polymaths could be considered universal ex-
perts are, however, over. The multiplication and fragmentation of knowledge
means that it is impossible for anyone to be a good judge of everything: we
must rely on some form of external knowledge given to us by someone else,
who is supposedly an expert on the subject. The tricky part of the process
is that in order to competently judge whether someone claiming to be an
expert is indeed such, one should be an expert himself, therefore removing
or redimensioning the need for knowledge coming from someone else. Since
such a thing is quite paradoxical, one should rely on less-than-perfect, but
anyhow reliable, methods to address expertise.

Vaccine denialism underlines several interesting questions regarding the
interaction between non-experts and experts, as well as experts and other
experts. Is it justifiable for a non-expert to challenge the view of an expert?

78



Who is to trust in those cases where experts disagree with each other? Is
the mere number of supporters of a given position a good indicator of its
reliability? How are communities of experts supposed to face those who
dissent from their view? A good example of the relevance of these questions
is the case of British former physician Andrew Wakefield. In 1998, along with
twelve colleagues92, he published on the renowed medical journal The Lancet
an article93, in which he proposed, from a small case-series of 12 children,
an early report of a new form of inflammatory bowel disease dubbed autistic
enterocolitis. He suggested that the MMR vaccine would cause persistent
measles infection in the stomach, which would lead to enterocolitis, which
would in turn cause the passage of usually non-permeable peptides in the
bloodstream and from there to the brain, where they would cause autism
symptomatology. Although the paper was scientifically very limited (the case
sample was small and there was just a suggestion of a temporal association,
which warranted future studies) Wakefield was very vocal in his request that
the MMR vaccine should have been suspended. He received a lot of attention
by the media, which started a huge debate over the safety of MMR vaccine,
which saw its vehemence increasing when Tony Blair, British prime minister
at that time, refused to disclose whether his son was vaccinated or not94. In
2001 Wakefield moved to the USA, where he became very active in the vaccine
denialist movement. In 2010 the General Medical Council found him guilty
of professional misconduct: he failed to disclose that his research was funded
by a group of lawyers who were preparing a lawsuit against MMR vaccine
manufacturers, who also helped him in recruiting some of the parents of the
12 children; moreover, he conducted heavily invasive investigation on those
children, which were not approved from the ethical board of the hospital were

92Many of them publicly denounced the paper results later.
93Wakefield, A. (1998), "Ileal-lymphoid-nodular hyperplasia, non-specific colitis, and

pervasive developmental disorder in children". In: Lancet Feb 28;351
94https://www.theguardian.com/society/2013/apr/25/mmr-scare-analysis. The

journalist Brian Deer conducted an extensive analysis of the case, see
http://briandeer.com/mmr/st-mmr-reports.htm
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he was working, showing "[. . . ] callous disregard for any distress or pain the
children might suffer"95. He was consequently stuck off the medical register
and barred from practising medicine, and the Lancet retracted his article.
This only increased his popularity: his 2010 book Callous Disregard: Autism
and Vaccines cemented his position at the forefront of vaccine denialism.
Many people consider him a fraud and the responsible of thousand of cases
of diseases that could have been prevented; many others think of him as a
solitary voice challenging a corrupt system. Most importantly for the present
discussion, until 2010 he was officially considered by all means an expert in
the medical field. Assuming for the sake of argument that his claims were not
driven by mere lust for profit, but are genuine believed by him and others
vaccine denialist medical practitioners, are there any compelling epistemic
reasons to trust the scientific consensus of other experts instead of them?

When experts disagree

Before tackling that question, our goal is to find a good definition of what an
expert is (not merely someone who enjoys a reputation as expert), and what
makes him different from a common layperson. Alvin Goldman identifies96

three features that an expert should show in order to be rightfully considered
so. The first one is that he should "[. . . ]have more beliefs (or higher degree
of belief) in true proposition and/or fewer belief in false proposition" in a
given domain. Despite the comparative form in which this feature is pre-
sented, Goldman thinks that some non-comparative threshold of veritistic
attainment have to be reached, even if he recognises the difficulty of specify-
ing such a threshold. The second is that he should have the capacity to use
this fund of information to form new true beliefs in the given domain. Being

95http://briandeer.com/solved/gmc-charge-sheet.pdf, accessed 30/01/2018
96Goldman, 2001
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an expert is not just a matter of the amount of correct notions learned, is to
possess the know-how to exploit them in order to generate new questions and
to provide correct answers to them. The third feature that an expert should
display is that he should show not only an extensive body of true beliefs on
the primary questions of the field, i.e. the principal questions of interest to
the subject researchers, but also on the secondary questions, i.e. the current
state of evidence, the reaction of other experts in the field to that evidence,
and other meta-questions that could be relevant to the field such as historic
development or cultural denotation; Goldman concedes the possibility for
someone to have knowledge only of secondary questions and still be regarded
as a "weak" expert. To sum up, the expert status comes from a combination
of true knowledge with skills and competences to put that knowledge into
use97. The central issue at work in what Goldman calls the novice/2-expert
problem (where someone who is not an expert has to form an opinion on
a matter where two expert disagree) is that, contrary to novice/expert and
expert/expert situations, is quite difficult for a layperson to calibrate the
way to ascribe different cognitive authority to the two sides of the argument.
The concept of calibration was used by Philip Kitcher99, who speaks of direct
calibration when an expert uses his knowledge to evaluate a target expert,
and indirect calibration when the evaluation is made using the judgement of
other experts who have been assigned credibility by direct calibration. For
the novice/expert situation, Goldman seems to suggest (even if he does not
openly say it) that calibration could be used by the novice when he obtains
evidence about the identity of the speaker that could booster or reduce the
entitlement to believe in proposition uttered by him. However, regarding the

97Goldman’s definition, on which I focus, is purely epistemic; other assessments of ex-
pertise have been proposed, most notably performance-based. An example of it is the
CWS ratio developed by James Shanteau and David Weiss, which is a quantitative indi-
cator of expertise of an individual given by the ratio of his discrimination, i.e. his ability
to differentiate between similar, but not identical, situations, and his inconsistency, i.e his
inability to repeat their judgement consistently on similar cases98

99Kitcher, P. (1993). The Advancement of Science. Oxford University Press
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novice/2-expert situation, where calibration may be impossible, Goldman
proposes five possible sources of evidence to help a novice take side:

• Arguments presented by the contending experts to support their own
views and critique their rivals’ views

• Agreement from additional putative experts on one side or other of the
subject in question

• Appraisals by "meta-experts" of the experts’ expertise (including ap-
praisals reflected in formal credentials earned by the experts)

• Evidence of the experts’ past "track-records"

• Evidence of the experts’ interests and biases vis-a-vis the question at
issue

I shall now consider how these sources apply to the vaccine debate, start-
ing with the first: Argument-Based evidence.

Argument-Based evidence

Goldman’s idea is that in a debate between conflicting position a novice has
an hard time in choosing between the conflicting claims because many of these
are grounded on some kind of esoteric knowledge, which is inaccessible to the
novice. Given this difficulty, he will not have the possibility of having a di-
rect argumentative justification to believe certain positions instead of others,
because it is impossible to evaluate their premises and their support. There-
fore the dialectic superiority of one position over the other may represent an
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indirect indicator of superior expertise100. Dialectical superiority is not just
a sign of greater debating skills, but could come from having a superior fund
of information on the subject, or a better method to manipulate those infor-
mation. The quickness and smoothness with which the two expert respond
to each other’s evidence can be additional signs, even if Goldman admits
that they present the problem of being symptoms of rhetoric ability rather
than information mastery. In the vaccine debate, the use of this criterion to
establish expertise on the matter favours denialist positions: being born as
counters to the established consensus, they can rely on a wide assortment
of rebuttal and counter-arguments which, although often flawed, risk to be
judged sound from an external point of view. Moreover, the leading figures
of the movement, such as Wakefield, are often charismatic, well-spoken and
utterly dedicated to their goal, whereas only recently vaccine support has
seen the rise of people involved primarily in his advocacy, who in addition
still lag behind in communicative proficiency.

Going by the numbers

The second and third possible sources are the agreement from other experts
of the matter, and meta-expert of the target expertise, which leads to the
question of trusting numbers and credentials. When in doubt between two
experts supporting different positions, a possible strategy for the novice is
to check the number of experts in that field that support one or the other;
another is to consult the two experts’ credentials (academic degrees, profes-
sional accreditation, work experience. . . ) which supposedly give indication
of the two experts’ level of training and competence. The second strategy
relies on basic trust in meta-experts and certifying authorities, and it seems

100Goldman states that the process involves an inference for the best explanation for the
novice: an extensive account of abductive reasoning in novice/expert situations is beyond
the scope of this work, but I think is worth of further study.
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to me that in a certain sense the question is just shifted to a superior level
of complexity. The fact that the General Medical Council took away from
Wakefield his status of physician gives an indication to someone trying to
assess his position only if the General Medical Council is trusted: if that’s
not the case, its action can be viewed as a tentative of silencing Wakefield,
which would lead to an even deeper drop of trust in the institution. The first
strategy, on the other hand, does not involve trust in people representing cer-
tain institutions, but the mere number of expert taking one side or another.
A big quantity of supporters can be taken from someone who is in the dark
regarding the debate as an indicator of the relative strength of a position.
However, there are cases were this strategy is sub-optimal. The first case is
when a guru or a restricted elite of opinion-makers are slavishly followed by a
great number of believers, who fix their opinion exclusively on their leader(s)’
view. Numbers, in this case, do not help, since the followers, albeit numer-
ous, are clones, intellectually speaking. The second case is when rumors are
involved: unsubstantiated stories that are widely believed and circulated. If
a rumor is heard from one source, and that rumor is later heard from another,
the credibility of the first source is not increased. Goldman claims that mere
numbers cannot be trusted when the additional sources are non-independent
from the first, or when they are non-discriminating reflectors of it (which
means, when they are as likely to follow the first source of opinion when it’s
false as when it’s true, even if they are not blindly following it). In Bayesian
terms, calling two putative experts X and Y believing the same hypothesis
H, he compares the magnitude of likelihood of (1) and (2),

(1)
P (X(H)/H)

P (X(H)/¬H)

(2)
P (X(H)&Y (H)/H)

P (X(H)&Y (H)/¬H)

noting that it is not always the case that the magnitude of (2) is greater than
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(1). For the case of non-independence, consider (3)

(3)
P (X(H)/H)P (Y (H)/X(H&H)

P (X(H)/¬H)P (Y (H)/X(H&¬H)

which, per probability calculus, is equal to (2). If Y is a blind follower of X,
anything believed by X is believed by Y, regardless of its truth. Then,

(4) P (Y (H)/X(H)&H = 1

and

(5) P (Y (H)/X(H)&¬H = 1.

Substituting the value of (4) and (5) into (3), (3) becomes (1), therefore
nullifying the impact of Y.

Even if Y does not always agree with X, but he is not more likely to
believe X when X is true regarding H than when H is not true, Y’s opinion
gives no extra evidence, because if (6) holds

(6) P (Y (H)/X(H)&H = P (Y (H)/X(H)&¬H

then again (3) collapses into (1). To boost a novice belief, Y should be
partially independent, so that

(7) P (Y (H)/X(H)&H > P (Y (H)/X(H)&¬H.

The problem of just relying on numbers is that a novice does not have a
reliable way to count on an expert being at least partially independent from
one another. His credence in (7) may be boosted by thinking that Y comes
to believe in H via a route independent from X: it could be that Y and X
are independent eyewitnesses of H, or they may have access to independent
experiments over it. It may be increased even if there is just partial indepen-
dence, such is the case where Y has reached the same conclusion H as X using
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the data he provided, but combining them with other conflicting data which
Y independently rejected. Nevertheless, those factors are not indicated by
the simple numerical advantage of a position over another.

A critic of Goldman’s suspicion is David Coady, who attempts to mount
a defence of the principle of going by the numbers101. For him, the flaw in
Goldman’s exposition is that he supposes that the probability assigned by
the novice to P (H/X(H)) remains the same during his enquiry: this could be
not the case, since Bayesian probabilities are subjective and updatable. He
makes the following example: suppose that we are arriving in a new town, of
which we don’t know the weather pattern. We hear from a local meteorologist
that the next day is going to rain, and we assign a certain initial P(R) to
the possibility of rain. Later on that day, we meet other town villagers,
who are not meteorologists, who consistently tell us that the next day is
going to rain. From the fact that they are not expert themselves we may
reasonably think that the people we met formed their opinion by listening to
the local meteorologist, and that therefore they are, using Goldman’s words,
non-discriminating reflectors. However, we may judge worthy to increase
the value we give to P(R), because it is quite probable that if the villagers
are willing to trust the local meteorologist about the next day forecast is
because they have previous data that he is reliable. In other words, Y could
be a non-discriminating reflector of X because he is justified in believing X
an expert in the field: therefore, if a novice considers Y’s meta-expertise over
X’s expertise reliable, that could increase his trust in X, even given Y status
as a non-discriminating reflector.

A point where Coady shares Goldman mistrust for mere numbers is when
information cascades are regarded. This term models a situation when peo-
ple have to express and pass on a judgement in a sequence, and where the
information that can be inferred from the pattern may outweigh any per-

101Coady, 2006
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sonal information that people later in the sequence may have. An example
is the following experiment: there are two identical urns, one with two white
balls and one black, the other with two black and one white. One urn is
randomly selected at the beginning of the experiment. A group of volunteer
is asked to extract in sequence a ball from the urn (with replacement of the
same colour); then the one who has extracted the ball is asked to predict
from which urn they have extracted. The only information people have is
the colour of the ball they have taken (the private information) and the pre-
dictions of those who extracted before (the public information). Supposing
that all volunteers are rational agents, the first extractor relies only on his
private information, since he has no knowledge of previous extractions; the
second may find himself in the position of having conflicting but balanced
public and private information, because for instance he has taken a white
ball and the first drafted was black, in which case people usually tend to rely
more on private information. But what will happen if the third person in the
sequence picks up a ball of a colour different from the ones from the previous
two picks? It seems that the public information obtained previously should
outweigh any private information one may acquire. In general, when the two
first predictions match, the third (and subsequently the fourth, the fifth. . . )
should follow regardless of the ball extracted: this is how an information
cascade develops. Given this situation it would be a mistake for someone
with no private information (a novice) to think that the growing amount of
support for one particular choice over the other reflects an increasing amount
of the probability of taking the correct choice. All the weight falls on the
first two picks, which could be a not-so-improbable statistic fluke.

Regarding vaccines, and specifically the MMR one, the number of ex-
perts supporting no correlation with autism is overwhelmingly superior to
those who claim the contrary: the only way in which such disparity could
be disregarded is by thinking that a vast amount of those experts are non-
independent or non-discriminating reflectors. This seems to be the (unex-
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pressed) opinion of many denialists: however, I don’t think that such a po-
sition is justifiable. Many independent studies have been conducted102 in
different nations, with different methodologies, and with different samples,
and they all have failed to replicate a connection between MMR vaccine
and autism: the clause of partial independence indicated by Goldman is re-
spected103. The large amount of medical practitioners who have not directly
conducted studies over the issue, but that nevertheless support this view,
should anyway give reasons to update the belief over the issue, following
Coady’s considerations. In this matter, no rational justification could be
identified in vaccine denialists’ behaviour.

A possible defence for them could be set by claiming that the defini-
tion of expert is too narrow: by appealing to the alternative "weak" expert
definition acknowledged by Goldman, i.e. someone who has an extensive
knowledge of the secondary question of a given field, the number of expert
supporting vaccine denialism expands, evening the odds104. Even admitting
such a possibility, there are good reasons to suspect that this amount of pu-
tative experts has developed from a information cascade of some sort. The
article written by Wakefield in 1998 has not been just the start of the de-
bate, but is still widely used nowadays as a source by vaccine denialists. The
subsequent expulsion of Wakefield from the medical community prevented
him from developing his ideas and his research in a controlled, standardised
environment, so it appears to me that this initial amount of public informa-

102Taylor B., et al. (1999), "Autism and measles, mumps, and rubella vaccine: no epi-
demiological evidence for a causal association". In: Lancet 353(9169):2026-2029; Madsen
K., et al. (2002) A population-based study of measles, mumps, and rubella vaccination
and autism, New England Journal of Medicine 347(19):1477-1482; Demicheli V., et al.
(2012), Vaccines for measles, mumps and rubella in children, Cochrane Database Syst
Rev 2:CD004407; Najali J., et al. (2015) Autism Occurrence by MMR Vaccine Status
Among US Children With Older Siblings With and Without Autism, JAMA 313(15):1534-
1540, just to give some examples

103see also John, 2011
104Such an interpretation would be, in my opinion, a misinterpretation of Goldman’s

words: but here I am making a case for the sake of argument.

88



tion had an influx on denialist positions which far outweighs its scope. The
suspicion of an information cascade is strengthened by the fact that private
information on vaccine effectiveness is extremely difficult to obtain, since it’s
impossible to evaluate vaccine impact on a personal basis105; yet it is often
considered of primary importance by many people to shape an opinion on the
matter106. The combination of these factors means that someone not aware
of the little amount of private information he possesses may think that his
opinion is primarily shaped by it, where in reality that information he thinks
to have gets trumped by even the little amount of public information on
the matter. Therefore, I don’t think that the amount of people supporting
vaccine denialism is a reliable indicator of the strength of such a position107.

Past track records

The fourth source of the list is the use of putative experts’ past track record
of cognitive successes (or lack of them) to assess the likelihood of a correct
answer to the question in exam. The feasibility of such a thing, however, can
be questioned. Being able to assess past records may amount to be able to
use direct calibration on the expert under scrutiny, something that a novice
by definition cannot do. There is, however, the possibility for esoteric (i.e.
inside the relevant field of expertise and inaccessible to novices) predictive
statements to became exoteric (i.e. outside the field and accessible to anyone)

105The impossibility here is given by the fact that reliable counterfactuals are usually not
present in case of prevention: if someone gets vaccinated for measles and never suffers from
the disease, he will never be sure whether that happened because of the vaccine or because
he has never been in contact with measles. Counterfactuals consideration may be given
in the event of the development of adverse reaction caused by vaccines such as cutaneous
rashes, leading to a disproportionate amount of reliance on that kind of information.

106Doty, 2015
107To my knowledge, an attempt to verify whether or not an information cascade has

developed in the vaccine denialist movement has not been made: such an attempt may
cast further light on the matter.

89



when their prediction is realised or not. For example, an astronomer could
state that on the 22th April of 2218 there will be a total eclipse of sun in
Berlin. For anyone who is not an astronomer, such a prediction would be
difficult to judge worthy or not in this moment; but for anyone in the streets
of Berlin on that very day the answer will be clear. In other words, a post-hoc
analysis of the successful prediction of an expert on past events can shape the
reliance a novice can assign him for predictions on future events. Goldman
seems to trust a lot the possibility of assessing track records to mitigate the
difficulties of the novice/2-expert problem. However, it seems to me that
such a possibility is highly theoretical and circumscribed in few, very specific
instances where crucial experiments or situations can be identified: but these
occurrences are the exception, not the rule. One possible example of an
instance where this principle fails is the one of horoscopes. These predictions
exploit their generality, their vagueness, the tendency of the human mind to
inscribe events into patterns, and to remember successes and forget failures,
to generate a false sense of effectiveness. Vaccines are, unfortunately, another
good example where this method is not effective. The problem is represented
once again by the lack of counterfactuals, which means that there is not such
a thing as a clearly successful prediction when vaccinations are involved. I
remind that vaccine success can be evaluated on a statistical scale, and thus
successful predictions can be, in that frame, made and evaluated; however it
seems pretty clear to me that such a statistical evaluation does not fall into
the exoteric, accessible part of knowledge that Goldman mentions.

Interests and biases

The final source helping a novice is the evaluation of interests and biases
of the experts under scrutiny. If two people give contradictory reports and
one of them has a reason to lie, his relative credibility is compromised. In-
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terestingly, the example that Goldman provides for this is one study that
found a statistically significant correlation between private funding source for
research over oncology drugs and favourable outcomes108, underlying once
again the importance of the question of biases in drug development. The
stress given by Goldman to use biases and economic interest as indicator of
expertise lies in the fact that relevant information over these matters are of-
ten the most accessible to a novice. Indeed, it is a duty for someone involved
in scientific research to disclose funding and possible conflicts of interest:
failure to do so is heavily reprimanded, as the Wakefield case demonstrates.
However, disclosure of such a kind can be a double-edged sword when not
all the sides of a debate pursue the same healthy practices, leading to a dis-
torted perception by the public. This is clearly shown by the confrontation
between Andrew Wakefield and Paul Offit, the most public face of scientific
consensus on the lack of association between MMR vaccine and autism in the
USA. The latter has been accused of being a "vaccine industry insider"109

because he received a funding of 1.5 million dollars from the pharmaceutical
company Merck, with which he had collaborated in developing vaccines for
which he holds patent and, presumably, shares profit from. Dr. Offit rejected
the accusation of being biased in his campaign in support of vaccines, claim-
ing that he is up front about the money he receives, and it doesn’t sway his
opinions. On the other hand, Wakefield must have earned a certain amount
of money from all his publications, the sale of his books, the participation to
meetings and so forth; however, any knowledge over that amount of money
is inaccessible to the public, having being earned as a private citizen. Due
to the fact that Offit’s funding are public and Wakefield’s are not, the latter
could pose himself as a paladin of truth uninterested to financial rewards,
while accusing the other of potential for conflict of interest, which can’t be

108Friedberg, M., et al. (1999), "Evaluation of conflict of interest in economic analyses
of new drugs used in oncology". In: Journal of the Medical American Association 282:
1453-57

109https://www.cbsnews.com/news/how-independent-are-vaccine-defenders/
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denied. The relevance of this fact can’t be underestimated, since it seems
that, amongst the five epistemic criterion indicated by Goldman, impartiality
of the expert is the one with the most social traction110.

Goldman recognises another potential source of opacity regarding biases:
the possibility for them to operate not just on a single agent, but on an
entire field. If all or most members of a given community are influenced
by the same bias, a novice would not be able to rely on other experts and
meta-experts to corroborate testimony111. The fact that biases can be passed
from one member of a group to another, infecting the community as a whole,
underlines another interesting line of enquiry in social epistemology: the
analysis of the communication structure of epistemic communities.

The communication structure of epistemic communities

Kevin Zollman has pioneered112 the development of a formal model of scien-
tific enquiry which focuses on the communication structure of communities.
A community engaged in some kind of research relies on a certain structure
in order to determine how an agent inside such a group interacts with other
agents, and which agent has which interaction. Given that there are several
different ways in which a community can be structured, it may be suspected
that certain structures have been recognised as better, and other as worse.
However, this is not the case113: it has been shown that the best way for mem-
bers of a group to internally communicate relies on the epistemic problem
with which they are confronted. As Zollman puts it: "There is no epistem-
ically best structure for communication that holds across all groups and all

110González De Prado Salas and Teira, 2015
111This represents another difficulty that a novice have to face in running the numbers

game discussed previously.
112Zollman, 2007
113Zollman, 2013
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problems". This result comes from different factors, but mainly from the
fact that establishing a line of communication usually involves paying a cost,
in terms of time, effort, money, infrastructures, lost opportunity of learning
something else. . . How much has to be paid, and who is paying it, influences
the optimal way for a community to be structured, i.e. the one where ev-
ery individual obtains the most information possible, with the smallest cost
possible. It seems to me that this result has the potential to complicate the
question over democratic allocation of cognitive authority, which has been
introduced in chapter 2. If our analysis gets expanded to consider the pay-
ment of the costs associated with information sharing, we see that the models
that seems to be more "democratic" are sometimes sub-optimal compared to
others, such as the "centered sponsored star" (where one individual is con-
nected with all, paying the cost) and the "periphery sponsored star" (where
all pay the cost but for the individual in the center). These models achieve
great effectiveness by burdening or exempting a single person with the cost
associated with sharing.

Figure 2: Top right: center-sponsored star; bottom left, periphery-sponsored star

The quest for the "best" structure is impeded by another factor: there is
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a significant trade-off between accuracy and speed of networks. If we want
to increase the probability that a community succeeds in its enquiry (i.e.
reaches the true answer to the question that is being asked), we must accept
a parallel decrease in the speed with which an answer is obtained; conversely,
if we want to privilege speed, we have a smaller probability of hitting the
truth. For groups of a small size (less than seven) it can be demonstrated
that the most accurate structures are the one minimally connected, where
the fastest are the ones highly connected114.

Figure 3: Examples of structures. On top, minimally connected, most reliable structures;
on bottom, highly connected, fastest structures

This is due to the fact that unconnected networks are more robust regard-
ing incorrect results that one agent may obtain, because they are contained
in a small region instead of spreading through all the network. However, this
means that consensus requires a significantly higher amount of time to be
reached.

Given this result, an important question has been underlined by Justin
Bruner and Bennett Holman115. Consensus is treated by most as the nor-
mative ideal of expert discourse. Goldman, in the aforementioned novice/2-
expert problem, assumes that consensus is unproblematic, where uncertainty
arises when there is dissent between the experts. The suggestion for a solu-
tion in a given novice/2-expert situation is to rule out one of the two position,

114Zollman, 2007
115Bruner and Holman, 2017
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thus collapsing the case in one of consensus. However, a social epistemology
approach shows that dissent performs several useful epistemic roles: even if
incorrect, a dissenting minority can act as a spur for the debate, helping in
strengthening and clarifying the dominant position; or maybe it may capture
an overlooked side of the problem under scrutiny116. On the other hand, it is
unclear how a novice should proceed if we question the normative appropri-
ateness of consensus; there is also the problem of what is an "healthy" level
of dissent in a given community. An analysis conducted using Zollman’s
framework shows that it’s impossible to formulate precise answers to those
problems. There is no magical mathematical formula that can tell the novice
if the expert disagreement he is witnessing is healthy or pathological. The
good news is that it can be shown that consensus can be achieved even if
there some space normatively left for dissent.

The result that can be applied to the vaccine debate after this (admittedly
very short and limited) analysis of the communication structure is that there
are no clear indications which can be given over the subject. For example,
if we would want to give a narration of the debate as a battle between two
communities of enquirers, an analysis of the respective structures can’t be
used to justify the superiority of one or the other. However, an analysis
of the structure of such communities (especially for what regards vaccine
denialist) may be very useful to improve the effectiveness of public policies,
which would be modeled with a greater specificity in mind.

It may be tempting, however, to claim that all these efforts and analyses
are just a waste of time, that on vaccines the consensus is so overwhelming
that problems over expertise and numbers can be avoided, that the very small
minority of dissenters inside the scientific community shall be trumped, and
that the vast numbers of novices should be disregarded. The feasibility of

116To give only some example of authors who think that dissent is epistemically valu-
able, see Karl Popper, Thomas Kuhn and Paul Feyerabend, and amongst the most recent
contributors, Miriam Solomon.
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such a position and the danger of targeting dissent is covered in the next
section.

Targeting dissent

The idea shared by many medical experts is that the debate against vaccines
sees at one corner the vast majority of the medical community, which re-
gardless of the definition of expertise we may choose clearly possesses it, and
at the other corner a crowd of individuals who are lacking such expertise.
The fact that the seconds refuse to defer to the expertise of the firsts is the
ground that has seen the debate flourish. Some thinks that if only novices
would listen to those who know better than them, the question would be
over soon. The unspoken premise of such a position is, of course, that med-
ical expertise is the only kind of expertise that matters in the question. I
take Tom Sorell’s article117 as a good example of a defence of this thesis.
In the MMR-Autism debate, he claims that "The issue is precisely not one
of respect. It is to do with the state of the evidence about the effects of
MMR and the risks of having a different scheme of vaccination. Those who
are able to, can speak of the relevant effects and risks." (emphasis in origi-
nal). He concedes that parents that don’t want to vaccinate their children
may decide to do so because they think they are doing the best for them,
but parents’ lack of knowledge reflects on their poor decisions: if a parent
is lousy at mathematics, no matter how well-intentioned he is when he tries
to help his child with his math homework, he is not going to do him any
mathematical good. The upbringing of a child, Sorell says, is a collective
endeavour, where parents have to trust a division of labour based on what
is recognized as expert knowledge. Parents have to entrust children to bus
drivers for transportation, teachers for education, and doctors for healthcare.

117Sorell, 2007
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In taking over the doctoring role from doctors, parents are going against this
tacit partnership with professionals, and harming their children. Medicine
is a science, and this scientific status permits it to trump ordinary public or
parental opinion. Given that, there is ground in the MMR case to compel
parents to vaccinate even if they are contrary to it, as long as efforts have
been made to explain the scientific basis of the decision.

This account has the merit to underline the fact that children upbring-
ing is a social task, where parents have to entrust their children to other
people. Indeed, the hesitancy of parents to entrust their children’s well be-
ing to doctors can be dubbed "a breaking of the curative pact", to reflect
the "breaking of the educative pact" that certain educators lament in the
relationship between parents and them. However, Sorell’s argument is self-
defeating precisely for that reason. His unspoken premise is that no other
expertise than the medical one should be taken into account in the matter:
but the fact that the central point of the issue is represented by the low
trust given to medical and institutional agencies makes clear that there are
several other sides in the debate, which are not covered by medical expertise
and that should nonetheless be taken into account. Failure to recognise this
situation has two downsides. The first is that efforts may be wasted trying to
address issues that are merely peripheral to the discourse, instead of tackling
the core of the problem. The second is that certain actions may be enacted
that inadvertently worsen the problem, instead of solving it: one of those is
to give in to the temptation of directly targeting dissent.

Inmaculada de Melo-Martìn and Kristen Intemann have pointed out118

that this temptation comes from the wish to avoid two negative consequences
that dissent can have. The first is that it may have a negative epistemic im-
pact when it results in the spreading of false beliefs in the non-scientific
public; the second is that it may have negative policy repercussion, since

118Melo-Martín and Intemann, 2013, De Melo-Martìn and Intemann, 2013
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questioning the general consensus may suggest to policy-makers that there is
not enough evidence to support the enactment of a particular policy. These
worries are worsened by the fact that often the magnitude of dissent is am-
plified and distorted by non-scientists for political reasons, as sometimes
happens with climate change, or it is outright manufactured in order to gen-
erate doubts over scientific truths that may be harmful for business, as it
happened in the research on the dangers of smoking119. The Wakefield case
is also proposed as an example of a situation where dissent had generated
negative repercussions. Nevertheless de Melo-Martìn and Intemann claim
(and I agree with them) that

"[. . . ]targeting dissent as an obstacle to public policy is both mis-
guided and dangerous. It is misguided because it relies on prob-
lematic assumptions about the nature of scientific dissent and
consensus and the role of each in public policy development. It
is dangerous because viewing dissent as an obstacle to policy is
likely to increase illegitimate instances of dissent, deprive us of
resources to criticize special interest science, and stifle legitimate
scientific dissent that is crucial to scientific progress and sound
public policy."

(I. de Melo-Martìn, K. Intemann, 2014a, 595)

To support their claim, they analyse three possible strategies that can be
implemented when targeting dissent, and show their shortcomings. The first
strategy is to mask internal disagreement, in order to show a united front to
the public and the policy-makers by presenting them only the results upon
which there is unanimous consensus, and minimizing those aspects where

119see Michaels, P. (2005). Shattered Consensus: the true state of global warming, Row-
man & Littlefield; Oreskes, N., Conway, E. (2010), "Defeating the merchants of doubt".
In: Nature 465(7299): 486-87
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there is disagreement. This is often a strategical choice made out of concern
on how the public would react to uncertainty. An example of this strategy
can be found in the research over climate change. Although there is an over-
whelming consensus over the anthropological source of global warming, the
exact amount of the increase in temperature depends on what model is used
to represent it. Since this disagreement has been sometimes warped by those
opposing the view of an anthropogenic source for global warming, climate
researchers may mask internal dissent in order not to lay themselves open to
this sort of misinterpretations. The second strategy that may be used against
dissent is to silence it, for instance using the peer-review process to hinder
dissenting views. Due to the very nature of the process, demonstrating that
such a thing happens is difficult; however, certain cases like the mail hacking
at the University of East Anglia’s Climate Research Unit (CRU) show that
there may be cases of it. In some of the mails stolen from CRO researchers,
they were apparently boasting on how they could stop articles that would
cast even the slightest shadow of doubt over anthropogenic climate change to
get through the peer-review process. The scientist at CRU have been cleared
of all accusation of misconduct, but not after a venomous media campaign
conducted by climate change deniers120. Another possible case of silencing
dissent could be represented by self-censorship of research and data which
would not fit well into the researchers’ goals; however, determining the pres-
ence and the extent of such a practice is astoundingly difficult. A third and
last strategy is individuated in the ad hominem practice of discrediting the
dissenter. An example is given by a 2007 article in the Proceedings of the Na-
tional Academy of Sciences that challenged the general consensus about the
safety of GMOs121. The article was criticized by a group of scientists who

120https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/228975/7934.pdf,
accessed 10/02/2018

121Rosi-Marshall, E., et al. (2007), "Toxins in Transgenic Crop Byproducts May Affect
Headwater Stream Ecosystems". In: Proceedings of the National Academy of Science, 104
(41): 16204–08
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favour biotech crops, who were attacking not just the evidence presented,
but also the authors. This strategy, if successfully implemented, may cast
not only doubts to the targeted author’s current work, but may also hin-
der his future ones, because journals may refuse to publish authors that are
considered discredited, and funding agencies may not finance their research.

What associates these strategies is that they are implemented following
two premises: the first is that justification for enacting a certain public policy
requires the consensus on a pertinent scientific theory; the second is that the
existence of dissent undermines the scientific consensus. De Melo-Martìn and
Intemann question both premises. Regarding the first one, public policies
may be justifiable even in the absence of scientific consent. For example,
there may be significant and legitimate disagreement about the extent or
immediacy of climate change, but the risks of not doing anything about it
would have global-scale repercussions so heavy that it would be unjustified
not to enact any policy to counter it, even if there is no perfect scientific
consensus. Regarding the second one, the problem is that scientific consensus
is often mistaken by laypeople and policy-makers for a proxy of the likeliness
of a theory. Indeed, it may be a reasonable indicator, but the problem is
that it is not consensus per se which is reliable, but consensus formed in
an epistemically appropriate way; consensus reached in inappropriate ways
provides little ground in support of a theory, and dissent can actually help
in the formation of an epistemically sound consensus. The second premise
poses another problem: the exact definition of consensus. Identifying it with
"unanimity" is problematic for a series of reasons. First, complete unanimity
is practically impossible to achieve, apart for very general statements, due
to differences in background assumptions, contextual values and inferential
principles. Second, unanimity is not epistemically desirable. Third, the
requirement of unanimity would actually give a disproportionate amount of
weight to dissenting voices, no matter how valid and founded they are.
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Of course, if the principle that dissent is always harmful to consent is
rejected, the question then becomes how to distinguish between dissent that
undermines consensus and dissent that strengthen it. Discerning between the
two is, however, difficult, especially for non-experts such as policy-makers,
that may mistakenly believe all dissent to be a potential cause of removal
of justification for public policies. Therefore, targeting dissent can appear
strategically sound, if not epistemologically. This strategy may however be
sub-optimal, because it reinforces within the general public the false idea
that any kind of dissent undermines scientific consensus, and strengthens
the twisted perception of science not as a field continuously engaged in self-
challenging procedures, but rather as the depositary of immutable truths.
Hence, working on the education of the non-scientific public on the real nature
of scientific consensus may me more beneficial on the long run.

Apart from these considerations, which show how targeting dissent is mis-
guided, there is also a component of danger inherent to the practice, coming
from several sources. First, as the public ideas about scientific consensus get
confused, it is easier to outright fabricate and present dissenting views aimed
merely at creating public doubts. Policy-making that would like to rely on
scientific ground is in this way even more weakened by the process. Second,
as the old military saw goes, tracer bullets work both ways: justifying tar-
geting dissent may create a dangerous precedent for promoting defence of
particular interests. A few decades ago, the "fact" that nicotine was not ad-
dictive was widely accepted by the medical community, and when dissenting
voices started to appear, the tobacco companies invested heavily in order to
silence them. Third, a sort of ’chilling effect’122 may happen in the scientific
community, where scientists and groups self-censure in order not to appear
challenging to the general consensus, and thus being targeted. In addition

122’Chilling effect’ is a term in law and communication that describes a situation where
a speech or conduct is suppressed by fear of penalization at the interests of an individual
or group, see https://definitions.uslegal.com/c/chilling-effect/
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to these dangers described by de Melo-Martìn and Intemann, I would like to
add a fourth source of danger, relevant to our discourse: if the dissent tar-
geting is discovered or even just suspected, the public trust in the consensus
is greatly weakened, resulting in an increased trust in the targeted point of
view, which is exactly the opposite goal that was pursued.

Getting back to the Wakefield case, using these argumentations is illu-
minating to comprehend what happened. Again, I wish to point out that I
don’t want to defend Andrew Wakefield in any manner: his conduct as a doc-
tor and as a researcher was erroneous, and his motivations were and remain
shady at best. Nevertheless, I think that there are reasons to suspect that his
dissenting voice was targeted as such, with unintended but foreseeable bad
consequences. In particular, his banishment from the medical community by
the General Medical Council was a terrible strategical faux pas. First, the
motivations of the sentence may well appear to be ad personam. He was
found guilty to have failed to disclose private funding that may have been
a cause for bias, but for the majority of the public it may appear that the
motivation of his banishment was just because he received private funding:
a situation shared by the majority of the researchers in the medical field.
Therefore, the question on why Wakefield has been punished while most of
his colleagues are not, raises. From then on Wakefield had an easy game
in claiming that the banishment was due to the nature of his research, not
its methodologies, presenting himself as a martyr of the vaccine denialist
movement, strengthening their positions in the common perception. Second,
by taking away his status of recognised practitioner, they removed him from
their scientific community, showing a lack of will in confronting him. A result
commonly asserted in the literature of the philosophy of science123 is that sci-
entific communities are obligated to engage with dissenters only when they
share some standard of evaluation, and actively respond to the critics of their
own positions. What exactly constitutes a shared standard of evaluation, and

123see Melo-Martín and Intemann, 2014
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what does it mean to uptake the criticism of others, are questions on which
the debate is still open, especially regarding the link between openness to
epistemically valuable dissent and potential risk for public policy; neverthe-
less, these two criteria are widely regarded to constitute the boundaries of
the discourse. When the General Medical Council banned Wakefield, it gave
him the freedom to say whatever he wanted to, without being subject to
any kind of shared discussion standard, and without being obliged to face
the critics that may have been posed to him, completely losing any kind of
community control on his actions.

Shifting epistemic standards, hyper-rational par-

enting, and epistemological free-riding

The field of social epistemology may help to understand failures of testimonial
transmission124, of which the example of vaccine denialism seems to represent
a case. However, this excursus of the epistemological difficulties faced when
dealing with it may raise the suspect that a merely epistemic approach fails
to grasp every side of the issue and to provide a basis for epistemic deference
from novices to experts. This is the opinion of Stephen John125, who argues
that political and ethical considerations should not be kept separated from
an account of good epistemic practices.

His discourse starts from the aforementioned definition of "expert" given
by Goldman. He claim that Goldman’s words suggest a simple testimonial
principle:

124For an extended account of testimonial transmission, see Lackey, J. (1999), "Testimo-
nial Knowledge and Transmission". In: Philosophical Quarterly 50 (197): 471-490

125John, 2011
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If non-experts wish to increase their stock of true beliefs in some do-
main, they should defer to the sincere testimony of true experts in that
domain, since the experts are more likely to know the truth than the
non-experts.

If a novice wants to increase his amount of true beliefs, but fails to defer
to experts, his failure can be explained by two reasons. First, there could
be a failure of evidence acquisition or recognition, where the novice may just
be ignorant about what the expert said, or about who is an expert. Second,
there could be a failure of epistemic rationality, where the novice does not
understand the simple testimonial principle.

The simple testimonial principle grounds (albeit probably unconsciously)
the hypothesis of several experts on what went wrong in the vaccine debate.
However, this principle is made problematic by what John calls shifting epis-
temic standards. An epistemic standard "specifies the kind and degree of
evidential support that some kind of proposition must enjoy before agents
should accept that proposition"126. One example of epistemic standards are
the USA prescription that, in a trial, a jury should give a verdict of guilty if
they believe it "beyond all reasonable doubt"; another is represented by the
statistical "p value". A shift of the epistemic standard may reflect a trade-off
between the possibility of getting false positives and the one of getting false
negatives, i.e. mistakenly accepting claims that are in fact false, or rejecting
claims that are true. One example may be someone who during a forest stroll
has to decide whether or not eat a berry that looks safe, but may be poi-
sonous. His friend, who is a dedicated gardener and therefore may be counted
as someone who has many true beliefs in the botanical field, sincerely says
that he believes the berry to be safe. However, given the abundance of food,
the fact that he is not hungry and the potential danger of a food intoxication,
our enquirer decides to not eat the berry. Another example may be given by

126John, 2011, p. 502
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the judiciary systems of most of western countries, which are guided by the
principle that is better for a criminal to go free, than for an innocent to go
to jail: this principle sometimes leads to disregard reports given sincerely by
experts in the field (policemen, detectives. . . ), because they are considered
not sufficient to emit a verdict of guilty127. Both examples represent cases in
which a higher epistemic standard is set because a false negative (in the first
example) or a false positive (in the second) are considered much worse than
the alternative. Therefore, the simple testimonial principle sometimes may
not be followed not because of some failure in testimonial transmission, but
because the novice’s standard have shifted to an higher epistemic status.

Although the simple testimonial principle may be refined to better grasp
the complex relationship between agents’ prudential and epistemic interest,
while maintaining the necessity for novices to defer to experts, the resulting
model still fails to adequately capture the controversy regarding vaccines, be-
cause a parent may decide to set the bar of epistemic standard high enough
not to be reached by any medical experts. A possible way of the reasoning of
such a parent is given by the following example. Jane must decide whether
to vaccinate her child or not, and believes that even a tiny risk of autism
caused by MMR vaccine is extremely bad; moreover, she thinks that every-
one in her community continues to vaccinate their children regardless of her
actions. Therefore, Jane thinks that the costs of not vaccinating her child are
almost non-existent, being already protected by herd immunity; conversely,
the benefits of vaccinating are small. If vaccines are not safe, however, the
costs of vaccinating her child may be disastrous. Therefore she sets her re-
quirements for evidence of vaccine safety extremely high. She knows that
scientific standard for accepting claims are high, but she also knows that
these standards sometimes fail and false claims gets accepted. She feels that
the high epistemic standard of the members of the scientific community are
not high enough to be safely accepted by her, and therefore chooses not to

127The first example is John’s, the second mine.
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defer to their testimony. This tale describes a new framework within which
the already mentioned question that many parents pose to doctors can be
inscribed, which is whether they would vaccinate their own children: they
don’t consider the scientific standard high enough, because they think that a
(potential) parents’ standard is higher. Far from harbouring misconceptions
about the nature of science and its capacity of delivering conclusive results,
as some would think, (at least some) parents maybe understand all too well
that scientific testing is not conclusive, and that’s precisely what concerns
them. Getting back to our example, it may of course be claimed that Jane
incurs in some kind of epistemic mistake in adopting such an high epistemic
standard, maybe because she underestimates the costs of catching measles
or the probability that her neighbours wouldn’t act as she does, or over-
estimates the risk of autism; however such a remark, although true, seems
to be too weak to truly deflate the challenge that Jane poses to an episte-
mology of deference to expert testimony. A non-epistemic aspect shall be
required: the fact that if she doesn’t defer to expert testimony, she engages
in epistemological free-riding.

A "free-rider" is someone who "receive[s] some benefit from a system of
social co-operation but refuse[s] to contribute to the maintenance of the sys-
tem which generates that benefit, where widespread refusal to contribute to
maintenance of the system would mean that no one could enjoy the relevant
benefit"128. Being vaccinated involves some costs, which may be merely ma-
terial or in terms of exposure to risk of adverse reaction. Nonetheless, an
individual not vaccinated in a community where everyone else is, still bene-
fits from protection by herd immunity, so there will be no cost for a single
individual of not being vaccinated. If that individual does not vaccinate
himself not because he cannot, but because he doesn’t want to, he enjoys
the benefit of being vaccinated without paying the involved cost: hence, he
is free-riding. Herd immunity can be considered a public good, because the

128John, 2011, p. 509

106



action of a community generates a benefit that (1) is enjoyed by every single
individual in the community, (2) is non-rival (the enjoyment of no one is less-
ened by the fact that someone other is enjoying the same public good), (3)
is non-excludable (an individual enjoys the good by simply being situated
in a community, and it’s impossible to prevent people to make use of it),
and (4) it has no marginal costs or benefits (the cost of one person enjoying
it is the same of all people enjoying it, and the benefit of the first person
to enjoy it is the same of the last person). In a more general sense, given
the fact that we are planning agents who rely on predicting the behaviours
of others in order to plan, and that we have to predict those behaviours by
referring to the public evidence concerning them, the greater the amount of
epistemic autonomy in a community, the harder it gets to make predictions.
"Being committed to the same epistemic standards" can be hence consid-
ered a public good; more so, because it allows more effective public policies.
Being an epistemic agent excessively autonomous (i.e. who refuse to make
his view dependant on others, who possess more information), by setting its
own epistemic standard higher than the normal level accepted in the com-
munity, means to be able to have an unfair advantage, while refusing to pay
the related costs: it’s epistemological free-riding. In John’s words:

"Ceteris paribus, agents act wrongly if they raise the epistemic stan-
dards which they use to guide their acceptance of some kind of propo-
sition above the level normally agreed to be sufficient in their commu-
nity, and this standard-shifting is premised on predictions about the
costs and benefits of false acceptance in the context which assume that
others will not shift their epistemic standards beyond the community-
accepted standard."

Getting back to the example of Jane, in raising her epistemic standard she
may have committed not only a general epistemic mistake, but also a moral

107



epistemic one, by failing in her assessment of the moral costs and benefits129.
Her decision to employ a standard higher than the one both used in sciences
and in her community means that she is a free-rider in two senses. First, on
health level, she enjoys the benefit of being protected from herd immunity
without paying the cost related to vaccination. Second, she relies on the
prediction that others would not exercise their own epistemic autonomy to
do the same, because their own epistemic standard, if it remains at the same
level of the scientific ones, entails that vaccines are safe. This epistemological
free riding is incompatible with treating others fairly.

In my opinion, the account given by Stephen John is correct, but intro-
duces an element of weakness in the discourse. Shifting from purely epistemic
considerations to ethical ones means to take away considerable strength to
the persuasiveness of vaccine support, if only because I think that people are
much more shaken by the demonstration of being epistemically wrong, than
from the accusation of being ethically unfair.

However, human society has in time developed ways to counteract the
tendency of the human being to treat his fellows unfairly: public policies,
laws, and coercions. How these apply to the vaccine debate is going to be
analysed in the next chapter.

129This claim relies on a basic ethic premise, which is that we have an obligation to treat
others fairly.
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Public Policy and Coercive
Vaccination

I’d like to draw your attention to the fact that all these [no-vax] move-
ments don’t know what they’re doing. It would be a shame if the fami-
lies who belong to these movements had to bury their children just like
it happened this year in those member states where young children die
of measles. I’d like to invite the people who go against vaccine, I’d like
to invite them to visit the families, to visit the graves of the children
of those families and then think what they’re doing.

Vytenis Andriukaitis, European Health Commission, 27/11/2017

So far, in this analysis of vaccine hesitancy I have mainly considered
epistemic positions. However, the discussion around vaccines is not merely
geared toward establishing a certain epistemic truth, but it also involves how
people behave in a social context, and the way social constructs like the state
may want to push their citizens toward a certain behaviour or to prevent them
from adopting another. This leads to the topic of coercive vaccination: this
chapter is going to analyse the justification that can be provided for it, the
problems that may arise from it, and the solutions that can be implemented.
At the end of the chapter I will also quickly sketch how some of the problems
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so far discussed apply to the specific case of the recent Italian compulsory
vaccination law.

Before beginning this final effort, though, time has come for a long-
promised terminological note, regarding the difference between compulsory
and mandatory vaccination. The terms, which usually are considered syn-
onyms, denote a very practical difference regarding obligations in immuniza-
tion, specifically the kind of reactions that the state may have to those who
reject vaccines. In the case of compulsory vaccination, the consequence is
a direct punishment of some form, that may vary from a monetary fine to
forcing vaccination, and in theory may arrive even to take away custody of
children. On the other hand, where a policy of mandatory vaccination is en-
acted, the state merely takes away from those who don’t comply the possibil-
ity of accessing some public goods, such as public school. While compulsory
vaccination was more widespread in the past, nowadays most countries with
some kind of coercive policy have enacted it in form of mandatory vaccina-
tion. Some authors who are going to be analysed, such as Jessica Flanigan,
don’t bother to keep those notions separate: I am going to refer to coercive
vaccination when the distinction between compulsory and mandatory is not
made, or is inconsequential.

Defences of coercive vaccination

The practice of using the strength of the state in order to enforce mass im-
munization has accompanied vaccines since the beginning of their history. A
principle on which I think most people would agree is that there are good
reasons to be at least wary of coercion. Coercion constrains liberty, puts
limits on individual autonomy, and may have serious psychological repercus-
sions on the psyche of people. Therefore, in order to build up a reasonable
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defence of coercive vaccination, the burden of proof relies on the shoulders of
those who want to enact it. Any kind of proposal in this direction has to be
grounded in some form of paternalism. Paternalism "is the interference of a
state or an individual with another person, against their will, and defended
or motivated by a claim that the person interfered with will be better off
or protected from harm"130. Many philosopher coming from very different
traditions, like Immanuel Kant and John Stuart Mill, have argued against pa-
ternalism. However, this practice comes in different degrees and shapes. One
difference regards the degree of agentivity that the target agent retains. Soft
paternalism just ensures that people taking potentially self harmful choices
are fully aware of the risks and capable of exercising their will, whereas hard
paternalism allows the possibility of going against their will, even if they are
fully aware of the consequences. Mill gives the example of a person who is
about to cross a damaged bridge and who can’t read the danger signs because
he speaks a foreign language: a soft paternalist will stop him to cross that
bridge in order to inform him of the danger, where an hard paternalist could
prevent him to cross, regardless of his will.

In the last decades we have seen a shift in the bioethical paradigm: the
notion of biomedical paternalism has been gradually abandoned, giving way
to informed consent, which implies that no medical treatment can be forced
upon an individual against his will. This can be taken as a priori reason
to reject coercive vaccination. However, as Mark Navin points out131, two
objections can be made. The first is that vaccination is not merely a personal
medical treatment, since it has a social and statistical relevance as well. The
second is that, when coercive vaccination is discussed, we are referring to
children vaccination, which is usually administered at a very young age, when
informed consent can’t be exercised. Therefore, the question is not whether

130Dworkin, G. (2017, Winter), "Paternalism", in The Stanford Encyclopedia of Philos-
ophy, Edward Zalta (ed.),
https://plato.stanford.edu/archives/win2017/entries/paternalism/

131Navin, 2015
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or not to be paternalistic, but rather who has the right to exercise paternalism
toward the children, if the parents or the state; a mere critique of paternalism
in itself is thus ineffective. For what regards most decisions, parents are
tacitly entitled to exercise paternalism toward their children132. However,
even if parents are given ample arbitrariness in the way they educate children,
they are nonetheless supposed to respect certain guidelines to ensure that
their children will be able to fit at least partially in the society: an example
of that is that parents are allowed a great degree of freedom in choosing the
structure where their children will be educated (public schools, confessional
and non-confessional private institutes, and in certain countries such the
USA, even home-schooling), but they can’t choose not to give their children
an education of some kind. Under this premise, the state has no right to
establish and enforce a standard of optimal parenting, but rather to set
a minimum standard, below which parenting is not allowed to fall. This,
of course, holds true when parents have illegal, dangerous or inappropriate
behaviours toward their children, such as abusing them, and in these cases it
is usually accepted that the state has a right to take the children away from
the parents; however, there may be cases where the emotive aspects of being
a parent may override the capacity of exercising responsible parenting. For
example, consider the HPV vaccine, usually recommended for girls around
eleven years old. Many good parents can feel not at ease with the thought
that their pre-adolescent daughter is probably going to have multiple sexual
partners in the course of her life, and that some of these may be making
use of intra-venous drugs. Administering the vaccine forces them to consider
these possibilities, and it is comprehensible if some of those parents reject the
vaccine because they reject the thought. To comprehend, however, doesn’t
mean to justify or accept: in these cases the state may have a reason to
take away the choice from the shoulder of parents. The ground for that
may be found in the fact that it may be considered licit for the state to

132Indeed, the very etymological root of the word comes for the Latin pater, "father".
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use its power to prevent behaviours that increase the risk of harm to both
others (such as disallowing to drive at very high speed) and self (considering
illegal not to wear seatbelts or bike helmets). However, Navin states that
there are restrictions to the coercion that may be utilised to prevent harm:
specifically, the prevented harm must be serious, the coercion should have a
significant impact on the reduction of risk, and it should not generate bad side
effects. Regarding this, I wish to state again how I consider remarks of ethical
nature very weak in this kind of discourse, even if they may be unavoidable. I
concede to Navin that those seems to be reasonable premises, but the problem
comes when trying to define more precisely what behaviour falls into these
categories. What is a serious harm? Different people have different ideas
in that regard. I assume that a lot of behaviours that I have and that I
consider harmless or even beneficial for myself may be considered dangerous
by someone else: I have no problem at being the subject of scolding, but I
am less keen to face the eventuality of seeing those behaviours made illegal
"for my own good". Of course, this objection is somehow lessened when
young children are involved, as we have already established that their lack
of active agentivity calls for the need of someone exercising paternalism for
them. However, there is another danger that this assumption carries: the
preference given by someone to more paternalistic or more libertarian stances
is usually tied with his political opinions, and thus any consideration on
this subject risks to be transformed into a question of political nature. For
the moment, I will just say that I consider this possibility one of the most
dangerous scenarios for general immunization: I will defend this statement
later.

One remark that Navin makes is that arguments in favour of coercive
vaccination need to be disease specific. There may be some vaccines where
arguments based on fairness or social obligation can be proposed, whereas
for others, only paternalistic considerations may be presented. Consider for
example the case of tetanus. Its bacterium, Clostridium Tetani, is ubiquitous,
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since it may be found in soil: there is no hope to eradicate it in the foreseeable
future. An infected person experiences incredibly painful muscular spasms
that can lead to death (lethality rates are around 15%133), and so far there is
no adequate cure for it. However, tetanus is not contagious: therefore, herd
immunity against it is much less valuable, and thus only arguments appealing
to prevent harm can be used to justify coercive uptake of its vaccine. This
is why Jessica Flanigan, who opts for a fairness-based defence of coercive
vaccination, excludes tetanus from the list of vaccines where obligations can
be applied134.

Flanigan’s argument for coercive vaccination develops from an analogy
between vaccine refusal and random gunfire. Suppose that during a festivity
day in a country where firearms are common, some people decide to celebrate
by shooting their guns in the air, hitting with a bullet an innocent bystander
located several kilometres away. The shooter does not have any intention
to harm, the risk for someone to catch a random bullet shot in the air are
pretty thin, and it may be practically impossible to reliably verify the casual
connection between the shooter and the wounded; nevertheless, with the
adoption of a particular behaviour, an harm has been caused to someone.
Hence, ban of random gunfire is justifiable, and indeed celebratory gunfire
is considered a crime in several states of the USA. The analogy with vaccine
refusal is clear: by refusing to immunize, refusers have the potential to catch
and spread diseases, "essentially turning themselves into biological weapons
that are recklessly unleashed on a public that cannot consent to the risk"135.
Hence, the state is justified in enforcing obligations to prevent such a situation
to happen. Nonetheless, Flanigan is aware of the fact that enforcement
should be restricted by pragmatical considerations in order to avoid too much
of a negative answer from the public opinion. Therefore, she suggests four

133https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6012a1.htm
134Flanigan, 2014
135Flanigan, 2014, p. 14
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possible penalties that could be reasonably inflicted to people who don’t
comply with the mandatory vaccination. The first is exclusion from public
service: unvaccinated children can be denied access to public school, and
unvaccinated adults can be excluded from services that require interaction
with other people. The second is employment restrictions: unvaccinated
adults can be refused employment in jobs that brings them in contact with
a lot of people. The third are fines and financial amends. The fourth is
civil liability: if the source of a disease outbreak is traced, and that source
is a vaccine refuser, he (or his parents, in case of children) can be sued. A
combination of these penalties should prevent people from breaking the law,
if fairness considerations are not enough to convince them.

As we have seen, such fairness considerations arise when considering herd
immunity as a public good, and as free-riding the act of benefiting from
it without paying the relative costs. Navin points out that such lack of
cooperation can be the result of mere egoism, but can also stem from the
doubt that other people will behave in the same cooperative way. This last
factor is the problem of guaranteeing mutual assurance: paying a cost which
ought to be shared but it’s actually not can be described as an altruistic
act, but many people would consider it foolish. Therefore, some sort of
guarantee of reciprocity has to be established. As Thomas Hobbes claims
in the Leviathan, state coercion can be the ground to avoid egoism and
guarantee mutual assurance. However, an individual’s failure to contribute to
the common good might arise from reasons different from simple selfishness or
distrust in the idea of mutual assurance. One can be a simple impossibility to
contribute; another may come from strong personal, philosophical or religious
beliefs. In these cases, certain level of exemption may be granted.
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Vaccine Exemptions

In all countries where coercive vaccination laws are enacted, some form or
another of medical exemption can be obtained. Subjects that are considered
immuno-compromised, such as children undergoing chemotherapeutic pro-
cesses or have HIV virus, are usually exempted from taking vaccines, since
the risk of adverse reactions is much higher for them. Exemptions may be
given also in the rare cases where children have developed adverse reactions
from previous injections. This kind of exemption is rather uncontroversial
and accepted by anyone. Different is the case of exemptions asked for non-
medical reasons, which can be distinguished between religious exemption and
personal beliefs or philosophical exemption. In the USA136, all states but Cal-
ifornia, West Virginia, and Mississippi allow religious exemptions, and some
states allow objections on personal, conscientious or philosophical ground137.
It may seems that non-medical exemptions have no reason to exist: after all,
if a law is potentially problematic under the profile of personal conscience,
either the law is too controversial and therefore should be removed, or it is
deemed necessary for the community as a whole and thus should be followed
by everyone. However, following a third route, enforcing the law and leaving
space for personal exemption, usually called rule-and-exemption strategy,
serves very practical purposes in case of a limited, but very vocal antago-
nism toward a specific law. A good example of such a strategy is represented
by conscientious objection to military service. Most of the countries in the

136A methodological note is due. Literature on non-medical exemption focuses, as far
as I know, only on the USA. This is not just a by-product of the prevalence of the use
of English language in academia, but it is also due to the fact that the USA are the only
country where non-medical exemptions to vaccination coercive policies are contemplated.
This may be due to the fact that USA society shows a great tendency toward liberalism
and it’s traditionally suspicious of paternalistic stances from the state.

137Arizona, Arkansas, Colorado, Idaho, Louisiana, Maine, Michigan, Minnesota,
Missouri, North Dakota, Ohio, Oklahoma, Oregon, Pennsylvania, Texas, Utah,
Washington, Wisconsin, see http://www.ncsl.org/research/health/school-immunization-
exemption-state-laws.aspx
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world have laws that permit the enactment of conscription, i.e. compulsory
military service, during wars; many of them have a limited military service
period even during peacetime. However, in the vast majority of these coun-
tries, one can be asked to be exempted from such a service on religious or
personal belief grounds138. To this day a great debate exists around other
forms of conscientious objection related to the provision of certain health-
care services, e.g. abortion or euthanasia. However, conscientious objection
to military conscription serves as a better analogy for the vaccine case, since
they share many features: they both come into play in the face of coercive
actions taken by the state to enforce the existence of a public good (state
security or herd immunity), which the majority of people grudgingly accepts
but a relative minority opposes vehemently, with motivation grounded in
deep personal beliefs. One of the way in which the analogy between con-
scious objection to military service differs from the claims of those who want
to give the possibility to object to vaccines, is that for what regards military
objection a form of alternate service is always required. The reasoning is the
following: there is a public good, to the maintenance of which everyone is re-
quired to contribute in terms of giving up some kind of personal liberty, and
assuming some risks. Some people don’t accept this, but to simply exempt
them tout-court would transform them into free-riders; therefore, they can
contribute in some other way. During World War II, British and USA objec-
tors usually contributed to the war effort in non-combat role such as medic or
technical personnel; nowadays, in most countries some form of social service
alternative to conscription is implemented. In the case of vaccines, it is un-
clear what kind of alternative contribution to the upkeep of herd immunity
can be provided by objectors. Some form of monetary compensation, such

138Countries where such a right is not recognised are South Korea, North Korea, Mexico,
Turkey, and Eritrea. Israel conscriptions exemptions are very opaque, and there are many
specific religious exemptions. Other countries, such as Venezuela and Armenia, theoreti-
cally allows conscious objection, but practical considerations make very difficult for people
to be granted the request.
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as paying an additional tax, has been proposed. However, Clarke, Giubilini
and Walker139 underline that if such a tax wants to be fair, its amount should
reflect the severity of the disease whose herd immunity is being weakened,
and how severe the impairment of herd immunity is. Conscious objection
to vaccinate against diseases which pose a small risk, or in cases where the
rates of objection are really small, should receive a small additional financial
burden; but for riskier diseases, and with higher rates, compensations should
be made heavier. With growing rates, however, this system could become
very quickly too financially burdensome to be sustainable; furthermore, it
may be claimed that if an obligation to vaccinate has been introduced for a
certain disease, that specific disease is already considered severe enough to
require an high amount of taxes, making this proposal not a very viable path
to follow.

Improving Exemptions

Mark Navin argues that even if exemptions pose a great risk to herd im-
munity, since it requires immunization rates so high that even a moderate
amount of exemption can weaken it greatly, they cover an important prag-
matical role: they preventively weaken vaccine opposition. People who face
a law while deep personal issues are involved tend to mobilise against it,
giving their position visibility and media coverage. In the public perception,
activists forced against their will can be transformed into "martyrs", with
whom the general public may sympathise. The historical examples of com-
pulsory vaccination laws that were enforced between 19th and 20th century
tell us that in those days reactions were pretty strong. There were impris-
onment, public outrages, and seizures of private property: all situations that
prompted the general public to oppose those laws not for their merit, but

139Clarke, Giubilini, and Walker, 2017
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for their consequences on the population. Thus, even if they represent a
weakness for coercive programs, exemptions can have a pragmatical value.
However, in order to minimize the risks they pose, and to in turn maximise
the pragmatic benefit they bring, Navin analyses the exemption policy mod-
els of three USA states: California, Vermont and Michigan140.

The Eliminationist model, applied in California, is the most drastic ap-
proach, because it disallows all non-medical exemptions. The law was signed
in 2015 by Democratic governor Jerry Brown, following years of increasing
exemption rates and the very publicized 2014-2015 "Disneyland Measles Out-
break", which saw hundreds of children visiting the Californian amusement
parks infected141. The vote on the law was very partisan, with all Democrats
voting in favour and nearly all Republicans voting against it. Even if the
reasons behind Eliminationism are comprehensible, though, it may be ar-
gued that it is at least misguided. First, such a drastic measure can be
supported only if we suppose that exemption rates cannot be lowered in any
other way. This claim is disputable: in 2012, only three years before, Cali-
fornia had passed a law that made non-medical exemption more difficult to
obtain, without actually banning them, and preliminary reports suggested
that that law was having a positive impact. Second, the law caused a great
deal of public resistance, and it had passed just because of the emotive com-
bination of a disease outbreak in children amusement parks, and economic
and image concerns regarding one of California’s symbols. Third, it created
a political polarization on the matter, with Republicans taking one side, and
Democrats the other. This is quite normal for modern politics, nevertheless,
it could be disastrous if vaccines are going to undergo the same political po-
larization that controversial themes like anthropogenic climate changes has
experienced.

140Navin and Largent, 2017a
141https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6406a5.htm
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The Vermont (and indeed, 28 other USA states) model chooses to priori-
tise religion. From 2016 Vermont offers no exemption based on just personal
belief, while it kept the possibility to object to it on a religious basis. Navin
claims, and I agree, that this model is both ineffective and unfair, and its
effectiveness could be improved only at the cost of a great increase in its un-
fairness. The fundamental problem is, of course, that we don’t have a reliable
way to distinguish a religious belief from other types of deep personal beliefs.
Indeed, it is a cornerstone of modern liberal states that they should aim to
be neutral between different deep convictions of their citizens. There seems
to be no reason why religious beliefs should be held in higher regard by the
state than other types of deep, fundamental sets of beliefs. Moreover, this
model is very ineffective right now, because even if religion is prioritised, the
USA legislature has consistently refused to take a stance in precisely defining
what constitutes a religion142. The existence of "mail-order religion" tailored
specifically to suit the needs of those who want to receive an exemption is
just an example of how the system can be easily circumvented. Therefore,
those states must either take a firmer definition of what constitutes a religion
and what does not (a move that seems very unfair, and which is likely to be
rejected as unconstitutional), or must repel the differences between religious-
and personal belief-based exemptions.

The Michigan model, dubbed Inconvenience, is a sort of middle ground,
which has successfully lowered exemption rates, without outright eliminating
them. This result is obtained by making exemption more burdensome to
receive: anyone who applies for it has to attend education sessions about
vaccines at the local public health department: this measure, introduced
in 2015, lowered the exemption rates by 39% statewide in comparison with
2014, with peaks of 60% in the Detroit area. Apart from its effectiveness,

142It may well be the case that religious exemption pertains just to the USA, since the
whole situation comes from the preferential status of religion given in the First Amendment
of the Constitution of the USA.

120



this solution has many merits. Of course, no amount of added burden can
truly discourage those who are very positive about refusing the vaccines,
but it can intercept those who apply for exemption because it is easier to
receive one, than to schedule doctor appointments, taking children out of
school, and missing days of work. Moreover, this solution does not seem
to be as politically controversial as taking away all non-medical exemptions,
since it preserves personal liberty of choice. It may even be the case that
the mandatory education sessions could make someone change their mind:
however, optimism here is probably misplaced, giving how vaccine refusal
is usually not coming from a mere lack of information, and providing some
more has little chance of swaying people to change their ideas. Due to all
these reasons, Navin shows his preference toward this latter solution, and
urges for a more widespread implementation.

The Inconvenience model, however, has its detractors. Alberto Giubilini,
Thomas Douglas and Julian Savulescu claim that that model is hardly any
better than the Eliminationist one, at least from an ethical point of view.
The trade-off of the latter model is that it sacrifices a significant amount
of personal liberty in order to have a gain in fairness; however, the authors
claim that the former model merely choose another type of trade-off, one
where fairness is sacrificed, in order to achieve a gain in personal freedom.
The point is that Inconvenience fails to fairly distribute the numbers re-
quired in the maintenance of the common good that is herd immunity. By
maintaining the possibility of receiving an exemption, it gives the chance to
someone to contribute less to herd immunity. The authors agree with Clarke
on the fact that if objection to military service could be taken as an analogy
to the vaccine case, some sort of compensation has to be required to those
who want to be exempted, in order to ensure fairness. Hence, they propose a
refined Contribution model, which would require that applicants would make
an alternative contribution to public health, roughly commensurate to the
children vaccination they are eschewing. Of course, the authors recognise the
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difficulty of specifying exactly what sort of contribution would be suitable.
They think that Clarke’s proposal of an "exemption tax" has some merit,
but has the downside of being presented as just a "penalty" for a failure to
contribute, not an alternative contribution. A possible solution to that is to
give the money raised in this way to fund the research to develop new cures
and vaccines for infectious diseases. Other, non-financial forms of contribu-
tion may be required, such as spending time in volunteer service for charities
raising funds for research. The point, however, remains the same: compen-
sations should not simply represent a burden to carry, but they should, on
the contrary, constitute a positive contribution to society.

Navin’s counter-objection to this proposal is twofold. In the first place,
he rejects the claim that Inconvenience does not promote fairness. He con-
cedes that some trade-off between fairness and liberty exists, but he believes
that the effectiveness of a policy based on the Inconvenience model preserves
liberty, while increasing fairness. Moreover, he contests to Giubilini, Douglas
and Savulescu the fact that they seem to equate the moral value of a marginal
change in fairness, if there is a few percent more of contributors to herd im-
munity, to an absolute change in liberty, when the right to refuse vaccines
is given or taken away to all parents. Secondly, he challenges the view that
Contribution is a refinement of Inconvenience, since they are based on two
different assumptions. Inconvenience takes for granted that parents have a
right to refuse vaccination: its goal is pragmatic, not moral. On the other
hand, contribution takes a moral stance on the question, requesting that
parents pay an appropriate price to purchase their right. This transactional
account of parental rights is therefore rejected143.

143Given how the debate here presented is quite recent, some questions still remain open:
for example, it would be interesting to know if the Inconvenience model is really capable
of assuring vaccination rates sufficiently high to guarantee herd immunity. To answer that
question, it may be worth to wait a couple of years to analyse data coming from those
states, such as Michigan, where the model is implemented.
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The rule-and exemption strategy is also discussed by Roland Pierik144,
who gives a fairness-based defence of mandatory vaccination, targeted to
avoid free-riding. He considers the possibility that coercive vaccination would
go against personal freedom of thought, conscience, religion, or belief, a right
that is protected by several international conventions, such as the Interna-
tional Covenant on Civil and Political Rights (ECHR art.18) and the Eu-
ropean Convention on Human Rights (ICCPR art.9). Since these conven-
tions don’t have a strict definition of what constitutes a personal belief, but
merely employ formal criteria (the conviction must display "a certain level of
cogency, seriousness, cohesion, and importance"), there are no reasons not to
consider vaccine rejection a personal belief. However, freedom of conscience
is never unlimited (ICCPR art. 18, par. 3; ECHR art. 9, par. 2), and can
be restricted by law if there is a legitimate aim to protect the right of others.
Such a law should display proportionality when interfering with personal free-
dom. The European Union definition on the subject requires that a measure
should have four aspects to be deemed proportional: there must be a legiti-
mate aim for that measure; it must be suitable to achieve its goal; it must be
necessary and without alternatives; it must be reasonable. The first and the
second requirement are present both in policies that allow vaccine exemption,
and in those which do not; the third and fourth, however, are relevant in the
choice to provide exemptions or not. After all, protecting herd immunity
does not entail the fact that all people should be vaccinated. For herd immu-
nity to function, rates are required around 92%-94% of the population: this
means that 6%-8% of the population can be exempted, without weakening
herd immunity. However, this leaves open the question of non-medical ex-
emptions. First, a certain proportion of that 6%-8% is taken by individuals
who are too young to be vaccinated, and those who have medical exemp-
tions. Second, vaccine coverage is never homogeneous in a population: we
have already seen how vaccine rejection tends to be geographically clustered,

144Pierik, 2016, Pierik, 2017
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meaning that even if in a given country immunization rates are sufficiently
high, some part of its territory can see those rates reduced under the safety
threshold. Restricting non-medical exemptions to those who oppose vacci-
nation on religious ground, rather than vaccine denialists, could in theory
be acceptable, but in practice it is a policy impossible to enact due to the
difficulty of setting the two aside, and the ever-extant possibility for people
to lie and to claim religious objections when in reality they harbour secular
doubts. Nonetheless, given the useful pragmatical role that is covered by
exemptions, a certain rate of non-medical exemption can be established, and
proxies can be used to determine who can enjoy it. The first of these proxies
is to require a certain procedure to be followed before receiving exemption;
such a procedure would force applicants to inform themselves over the danger
of non-vaccination, formulate their objection in an explicit and coherent way,
and defend them in a formal setting. Even if this procedure would probably
not cause many people to change their minds, it may at least force them to
confront with different ideas, and may as well dishearten some people from
applying, by making the process burdensome (in a way not dissimilar to the
Inconvenience model presented before). The second proxy may be the pres-
ence of a vaccination tax, which people applying for exemption should pay
to contribute in some way to the public good they are refusing to sustain
with personal commitment. The amount of this tax could be established by
the expected damage, on the model of the polluter-pays-principle145. Such
a solution would be much less intrusive and would eliminate the need to
address the type of objection given to paternalistic proposals, by taking an
amoral stance on the matter (this proposal appears to be on the same line of

145The polluter-pays principle is a cornerstone in the environmental policy of Western
countries, which states that those who produce pollution should bear the costs of managing
it. It is declined in several way: one is that companies pay an amount of taxes proportional
to the amount of greenhouse gases they produce in the year; a more refined one is that
every year the state offer amounts of gases that can be produced and the companies may
purchase these amounts making predictions on how much they are going to pollute in the
next fiscal year.
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the Contribution model). The third type of proxy could be lotteries. There
are already examples of lotteries used to establish the distribution of state
benefits for which the demand surpasses the offer, such as the Diversity Visa
Lottery that every year issues green cards and thus USA citizenship to a
small amount of appliers146.

Diverse as they are, these proxies face different problems as well. The
first proxy may be too ineffective at preventing the application of too many
people; furthermore, it privileges those people who are better educated, since
for them it may be easier to formulate and defend an objection credible
enough to be granted exemption. The second proxy presents a problem of
privileges too, this time grounded in economic differences. A tax on vaccine
refusal would be less burdensome for those who enjoy better financial status,
therefore, it would be unfair toward the poor. Lastly, the lottery proxy has
the disadvantage that it does not solve the problem of free-riding, since it
merely restricts the numbers of people who can exercise it. Those people
don’t even have to provide any specific motivation for their choice, don’t
have to make any contribution to the society as a whole, and enjoy their
preferential status just because of pure luck. Moreover, lotteries seem to
be unjust, since they do not distinguish between those who apply for deep
personal beliefs and those who apply for mere convenience: in this way, there
is the potential for assigning the exemption to someone who is less entitled
to it, while refusing it to someone who would be more entitled.

Evaluating the proposals

In this section I will evaluate the claims that have been so far presented.
Although I am personally suspicious of the use of state coercion that lim-
its individual liberty, I find convincing the arguments brought in support of

146Every years, 50.000 visas are issued, over about 20 million requests.
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coercive vaccination. I would like, however, to underline a potential weak-
ness of those arguments. The use of coercion is justified by fairness-based
reasons, because all individuals of a community have to share the burden of
supporting the public good that is herd immunity. Nonetheless, its support
is undermined, in the eyes of vaccine denialists, by the fact that one of the
scientific results that they reject is the very concept of herd immunity. The
rate of immunized population that is required in order to obtain herd immu-
nity has been in itself the subject of research through the years: from the
somehow optimistic predictions of a 60% rate made during the 1960s, the
rate has risen today to 92-95%. This change through time is used by vaccine
denialists to refuse the very existence of herd immunity, that they claim is a
concept purposely invented just to justify coercive policies, and whose rates
has been increased every time that the supposedly safe threshold has been
met. Therefore, I think it is unlikely that considerations of this kind have any
hope to be persuasive for vaccine denialists. One may argue that the strength
of a coercive law resides in the fact that is the law, and the law has to be up-
hold, even when one does not agree with it: as the Romans used to say, dura
lex, sed lex. The times of Rome, however, are long gone. Modern democ-
racies, which are born from the ashes of totalitarianism, somehow allow the
theoretical possibility of resisting to laws that are perceived as deeply unjust.
Civil disobedience, which is a form of political protest that consists in the
public violation a law or a norm perceived as unjust, and the public display
of the consequences inflicted for violating the law, is considered a legitimate
form of political protest, as long as those who disobey accept to carry the
burden of the sanction committed for violating the law. What’s more impor-
tant is that in democracies laws can be changed at the request of people, in
the ways defined by the laws of the state. A law has to be promulgated by
a government, which is expression of one or more political parties that has
been voted to the position. A different party that in subsequent elections
gets voted to form a government has the power to change the law. This fact
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underlies what I consider the most dangerous peril that general immuniza-
tion is facing in this moment: political polarization. We have already seen
how vaccine rejection seems to be politically transversal: this situation can
change, with disastrous consequences. If we consider other cases where sci-
entific consensus and public perception diverge, we may see how the chances
of closing the gap are slim because these issues have been transformed into
"proxies grounds" that are simply battlefields for economic, philosophical,
and political disagreements. For example, the debate over the GMO safety
does not involve purely scientific considerations, but it’s a symptom of a
wider disagreement over whether to privilege market-based economy consid-
erations over other types of economic structures, and whether the focus of
agriculture should be primarily economical or ecological and cultural. Similar
is the situation of the debate over anthropogenic climate change: accepting
it would mean to endanger the economy of various countries and companies
that exploit directly or indirectly fossil fuels. In those cases, an agreement
over pivotal and urgent matters like food scarcity and climate change is far
from be achieved, because these issues have no hope to be reconciled with-
out tackling the underlying political issues at stake, which is improbable to
happen in the foreseeable future. Vaccines, as Daniel Hicks points out147,
are already at risk of being used as proxies to debate the benefit of a tech-
nocratic approach to governance. The promulgation of a coercive law, and
therefore the establishment of immunization as a policy supported by a spe-
cific political side, has the potential to stimulate the identification of those
who contrast the law with the opposing side. In a scenario where a political
party makes efforts to represent the rejectors’ opinion, linking it with other
points of its program and committing its full mediatic and political power
to support this stance, we may expect that the number of rejectors is going
to rise even more. For this reason, I think that efforts should be made so
that the promulgation of a coercive vaccination law of any kind is perceived

147Hicks, 2017
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as bipartisan. Permitting exemptions would be one way to achieve this goal:
therefore I think that even if they somehow weaken the policy, pragmatical
benefits far outweigh the risks.

Regarding exemptions, I think that some of the proposals that have been
presented hold some merit, whereas others are too impractical to be actually
used. I will now weight their pro and contra, including as well the sanctions
that have been proposed or are actually in use for those people who don’t
respect coercive vaccination. In fact, if we agree on the fact that exemptions
should not be freely available, but that they must come with an associ-
ated cost, I consider those sanctions a form of auto-assigned exemption: the
only difference is that in the presence of exemptions, one remains inside the
boundaries of the law, whereas if non-medical exemptions are not possible
and one nevertheless decides to pay the cost of not vaccinating, one breaks
the law. There is, of course, a symbolic difference between respecting the
law, or deciding to break it: remaining inside the boundaries set by society,
or deciding to defy them, has several juridical, social, and political conse-
quences. However, from a purely pragmatic point of view, the distinction is
not relevant here for the analysis of the pro and contra of such policies.

The first proposal I consider is the one that prospects loss of opportunities
for unvaccinated children, for example by disallowing benefits like public
schools when they are young, and refusing them public services when they
grow up. This is presented as a sanction, but to avoid to criminalize this
behaviour could be easily transformed into a proposed cost to pay not to
receive vaccines. This idea has some merit: it follows from the idea that if
someone does not want to contribute to a good that is considered public,
he should not be allowed to participate in other goods that the society may
provide; moreover, it would force parents to balance the potential benefit
their child would receive in case of not being vaccinated, against the potential
limits he would have during his life. However, such a decision seems to
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be incredibly unfair toward the children: on the top of the disadvantage
of not being vaccinated, those people whose parents have decided to reject
vaccination are actually paying, through all their life, for a decision that was
not theirs, and in which they didn’t have any possibility of participating.
Denying entrance to public school and public service may further hinder
the human flourishing of the child, taking away from him the possibility of
becoming an organic member of the society. In addition to those problems,
in several countries in the world setting limits to the children for school
attendance would mean to negate a constitutional right, and would create
a hierarchy of rights, where the right of taking healthcare decision trumps
the right of receiving an education: those issues are likely to be extremely
difficult to tackle.

Another proposal that I consider infeasible is to hold vaccine rejectors
liable in case of disease outbreaks. Apart from the fact that such a proposal
relies on the USA conception of civil liability, and may therefore be inapplica-
ble in other countries, such a measure would require to demonstrate a causal
link between an infected person and a vector: excluding cases of remote and
isolated communities, such a link could never be established with a sufficient
degree of reliability.

The remaining options to consider broadly follow two paths: the Contri-
bution path, and the Inconvenience path. The first one, which aims to make
rejectors contribute in other ways to the common good, further divides into
a financial and a non-financial contribution proposal. The financial solution,
which could be declined in fines for those who refuse to follow the law, or an
additional tax to pay, has some merits: in this way, if financial resources that
would be obtained from vaccine refusal were to be reinvested in disease re-
search or in campaigns to spread mass immunization, vaccine rejectors would
receive freedom of choice, while actively contributing to vaccination efforts
even with their refusal. Sometimes irony is a powerful weapon. However, the
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question remains open about the fairness of a financial approach. If the fi-
nancial contribution is set too low, it would provide to little of a burden; if it
is set too high, it prevents those with less wealth from obtaining it, becoming
a privilege for the wealthy. This income unfairness cannot be solved in the
case of fines, which are usually fixed; however, if the financial contribution is
modelled as an additional tax, there are two solutions to the problem. The
first is that a combination of financial and non-financial contribution can be
provided by the applicant: one could pay the full amount (which ought to
be quite a large sum of money), or, if he cannot or wants not to pay the
full amount, alternative community service can be provided. The second is
employing instruments to assure fairness of taxation, such as a tax progres-
sive to the income: in this way, those with low incomes would pay less than
those with high incomes, but the burden asked to carry would be roughly
the same.

The Inconvenience solution has the benefit of taking even a less moral
stance on the matter. In fact, Contribution is still based on the ground that
vaccine refusers are wrong and must atone in some way or another for their
choice, whereas Inconvenience merely asks to face some bureaucratic steps in
order to being granted exemption. Nevertheless, an aspect that proponents
of this solution fail to consider is that those required bureaucratic steps have
some cost. In Michigan, Inconvenience exists in form of mandatory courses
that have to be attended by applicants; they are free of charge, but that
just entails that some state institution is paying for them. Unfortunately, as
the old economic saw goes, there is no such thing as a free meal. If those
costs are not going to be sustained by those who apply for exemption, it just
means that they have to be paid by the whole community through taxes.
This is, again, a problem of fair allocation of common resources. In choos-
ing between Contribution or Inconvenience, there seems to be an inevitable
trade-off between privileging fairness or personal liberty. Contribution puts
stricter boundaries to liberty, in order to better ensure fairness. Inconve-
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nience entails some form of unfairness in order to respect personal liberty. It
is not theoretically impossible to combine those proposal in order to achieve
the maximum degree of fairness and liberty possible.

However, the proposal of lotteries has received, in my opinion, far less at-
tention that it would merit. Randomization is already used in many fields as
a way to eliminate or at least reduce personal biases, and to ensure fairness.
A lottery system devised so that every year the state issues a certain num-
ber of exemptions, that are assigned through a lottery, has several positive
aspects. First, randomization ensures maximum fairness in assignation, pro-
vided that there is a strict limit of one "lottery ticket" for applicant. Second,
the system can sustain itself. The ticket would have a cost, which should
be so low that it could be afforded by everyone, regardless of income, but
that nevertheless permits the lottery system to fund itself, so that it does not
need to rely on external funds. Third, the number of exemptions issued every
year is set, permitting the state an amount of control on the number of ex-
emptions given that surpasses every other method. Of course, such a lottery
system has pragmatical downsides. Specifically, it would be almost perfect
in a situation where maximum rates of immunization are already present,
but some people require exemptions that have not been granted before. In
the current situation, when in many countries of the world immunity rates
are already below the safety threshold of herd immunity, it is unclear how to
accommodate those who have already received an exemption, or those who
have disobeyed a coercive vaccination policy. Furthermore, we cannot rely on
the fact that all the people who got a ticket but were not assigned an exemp-
tion would respect this decision and vaccinate despite their beliefs. For those
people, an alternative system of sanctions have to be devised, which would
put us straight to the previously discussed problems. Still, I think that the
benefits of this solution mean is at least worth of some consideration from
policy-makers.
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After this analysis, I think that a coercive vaccination policy can be justi-
fied, but I stress that such a law should encompass exemptions of some kind,
whose pragmatical benefits in my opinion far outweigh the costs of being
including. However, I wish to point out that such a policy should not be
the answer to the community to the question of vaccine refusal. It should be
paired with complementary strategies to tackle all aspects of the issue. First,
given how the biggest source of vaccine denialism is a lack of trust in state
and scientific institutions, steps should be taken to repair that trust. Second,
the promising fields of behavioural economy and psychology can be used to
devise soft, low-profile strategies alternative and complementary to coercive
vaccination laws. Such a three-pronged approach does not have certainty of
effectiveness, but I think it is the best solution that may be given today.

Additional strategies

Rebuilding trust

Given how lack of trust in institutions involved in vaccination is the most rel-
evant factor contributing to vaccine rejection, it is fundamental to take steps
to rebuild it. Trust regarding vaccination is, however, deeply intertwined
with trust assigned in general to state institution by the individual, which is
likely to be present or not due to a series of factors that are not related just
with vaccines: this makes the effort of rebuilding trust a truly monumental
and arduous task, which has to be tackled from several different points to
even have a scant hope of success. Given how lack of trust can be originated
by many different sources, and can be declined in several different ways across
the globe, it would be foolish to even try to provide an unified answer, since
the efforts have to be carefully tailored to the cultural and socio-economical
specificity of each community. In this thesis, which does not focus on any

132



particular country, only general indications can be provided.

Rather than identify what measures have to be taken in order to enhance
trust, it may be useful to begin with concentrating to eliminate those prac-
tices that undermine it. To begin, support of state institutions and people
has to be firm and secure; a perceived lack of support from prominent politi-
cal bodies has pernicious effects, and is likely to diffuse doubts and suspicion.
We have already seen how the Wakefield case increased in magnitude when
Tony Blair refused to disclose whether his son had received the MMR vaccine
or not; other examples are the 1998 withdrawal of the hepatitis B vaccine
from the school vaccination program, a decision taken by the French Govern-
ment despite contrary recommendation of the WHO (nowadays, in France
hepatitis B vaccine coverage is only around 30%), and the Japanese Gov-
ernment decision to suspend the pneumococcal conjugate vaccine in 2011,
while an investigation over a possible link of the vaccine with the death of
four children was under way: although the vaccine was later cleared of all
accusation and reintroduced, suspect still lingers in the population148.

Approval and support from public institutions is necessary also to keep up
with informative campaigns to increase public support to vaccine; necessary,
however, does not mean sufficient. These campaigns are likely insufficient
to rebuild trust in those who already harbour suspicion toward the public
institutions. For building trust, more engagement and interaction are needed.
First, an explanation of vaccine hesitancy based on the knowledge-deficit
model, i.e. the idea that the main problem in vaccine hesitancy is ignorance
of the public, has to be abandoned. The danger of such an approach is
at best to waste efforts and resources in campaigns of general education
that fail to achieve their goal, and at worst to strengthen the perception
of arrogant dismissal of contrary positions149. Second, there should be an

148Larson, Cooper, Eskola, Katz, and Ratzan, 2011
149It is quite ironic how proponents of a knowledge-deficit model are probably unaware
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improved communication surrounding vaccines, which has to include answers
to general doubts that may be not explicitly formulated. Communicating
vaccine safety, for example, is of little use if the different meaning of the
concept of "safe" it is not taken into account. In medicine and pharmacology
a certain residual risk is unavoidable and adverse reactions are always at
least potential, whereas in general use something is considered "safe" when
is without risks. Third, efforts should be made to reinforce openness and
transparency, which are usually effective means to improve trust. Especially
when it comes to public vaccination policies, complicate legislation, lack of
information, and dismissal of concerns regarding adverse reactions may give
the impression of purposely obscure activities, which do little to build trust.
Fourth, and perhaps most important, there should be an unwavering and
constant support to doctors and healthcare professionals from the public
institutions. Most people do not deal directly with institutions, but with
their representatives and their "public faces", a role which is usually covered
by health professionals. We have already seen the heavy weight that an
healthy, trustful doctor-patient relationship has for the decision of vaccinate
or not. Doctors should be supported and reminded of the importance of
such a relationship. This effort should be both direct and structural: on the
one hand, emphasis and specific training can be provided during and after
formation; on the other, a sufficient amount of resources have to be allocated
to the healthcare system to ensure that there is enough personnel to make
possible the development of personal relationships based on trust.

In the end, it has to be noted that coercive vaccination policies, although
they may be considered necessary, are likely to inflict a significant hit on
public trust. After all, coercion policy are needed to coerce the adoption of a
particular behaviour, which is not going to be autonomously employed by the
population. In this regards, offering exemptions fulfils another pragmatical
role, which is to greatly lessen the negative trust impact of those policies.

or uncaring of the several indications that would point toward its abandonment.
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Libertarian Paternalism, Nudges, and Boosts

In chapter 2 we have seen how, in the last few decades, a great interest
surrounds Kahneman and Tverski’s discoveries over the nature and division
of human reasoning. It is useful to remind that, according to their model,
human thinking pattern is thought to be governed by two different systems,
dubbed System 1 and System 2; the first one obtains results with the use of
heuristics, which are quick and take few cognitive resources, but can gener-
ate systematic errors known as biases. Recently, a very influential research
program have been started by the proposal coming from Richard Thaler and
Cass Sunstein to use wisely this acquired knowledge on the functioning of the
human brain, exploiting those structural biases in order to shape public poli-
cies in a way that can be both respectful of individual choices, and effective
in promoting certain behaviours and discouraging from others. This can be
done with the so-called nudges, little helps which are not outright obligations
to be followed, but that can nonetheless sway a vast majority of people to
take a particular decision, instead of another. Nudges are delivered with the
careful construction of a particular choice architecture of decision making,
which is the design of different ways in which choices can be presented. The
most common form of nudge is the setting of a particular option as default:
given the presence in human beings of a status quo bias, i.e. the preference
for the current situation over the alternatives (which in turn comes from the
tendency of being loss averse, i.e. the preference assigned to avoid a possible
loss, rather than acquiring an equivalent gain), the default option will have
an heavier weight and be chosen more, ceteris paribus.

This approach has been dubbed by Thaler and Sunstein Libertarian Pa-
ternalism, a formulation that intends to combine two different approaches,
perhaps considered antithetical by some, to merge their best outcomes and
moderate their relative shortcomings. "Libertarian", in this case, means
liberty-preserving: a person is always free to ignore the nudge and choose
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differently. Therefore, the "paternalist" part is "[. . . ] a weak, soft and non-
intrusive type of paternalism because choices are not blocked, fenced off, or
significantly burdened."150. It is important to notice how, for Libertarian
Paternalists, there is not such a thing as a "neutral" choice architecture.
The impact of meta-choices over the choices that people have to make is
inevitable. Therefore, meta-choices regarding architectures should be guided
by the principle of maximizing welfare, rather than maximizing profit, self-
interest or even leaving the default option at random (which can result in
a diminished welfare). Of course, due to its hybrid nature, Libertarian Pa-
ternalism can be the subject of critiques to both its components; however,
this potential weakness is also its greatest strength, because it leaves open
the possibility of combining the best aspects of both principles. This entails
that the political stance of Libertarian Paternalism is neutral and apolitical,
being neither inherently left nor right in its approach151.

Starting in the 1960s, there has been a progressive abandonment of pater-
nalism in medicine, at least in theory. However, patients struggle with prob-
abilities, over- or under-estimating the risk of diseases and the potential ben-
efit of treatments, and place a disproportionate amount of importance over
the present moment, discarding potential future benefits and risks. Many
of these mistakes, that prevent patients to take the best decisions for their
own interest, are conditioned by several biases such as framing (having a
different opinion if an identical information is presented in a different way),
anchoring (over-reliance on the information already possessed), hyperbolic
discounting (sometimes called present bias, a time-inconsistent assignation
of benefits, usually giving greater importance to the present moment than

150Thaler and Sunstein, 2008 p. 5
151Thaler and Sunstein add that Libertarian Paternalism is "neither Democratic nor

Republican". I suspect that this claim suggests the quite ethnocentric idea that those two
USA parties wholly cover the entire spectrum of political ideals. It would be interesting
to verify if such a claim still holds when considering political ideas coming from different
parts of the world.
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the future), or the already mentioned status quo bias. Therefore, in clinical
practice doctors have shown a great appreciation for Libertarian Paternal-
ism help in the process of shared and informed decision making, sometimes
even employing its suggested techniques without being aware of it. The last
years have seen a stable increase of interest in nudges applications in clinical
consultations152. Could they be used also as a complement or a substitute
for a coercive vaccination policy?

The answer appears to be positive. With Thaler and Sunstein’s words,
there is a potential application of nudges "for decisions that are difficult
and rare, for which [there is no] prompt feedback, and when [people] have
trouble translating aspects of the situation into terms that they can easily
understand"153 . The decision to vaccinate or not falls precisely into these
boundaries: it is taken only a handful of times during an entire life, it is
very difficult to ascertain precisely its effects, and it contains several statis-
tical aspects that are difficult to be easily translated into common concepts.
Therefore, how to design a choice architecture regarding vaccines that would
provide an effective nudge?

An effective choice architecture has to have certain salient characteristics.
First and foremost, there has to be a good default option, i.e. the option
that will obtain if the chooser does nothing. Inertia in choices and status quo
biases make this decision very relevant for the policy effectiveness. Consider
for example two different policies regarding the donation of organs, namely
those of Austria and Germany, which in several cultural and sociological
aspects can be considered similar nations. Germany has an opt-in system,
which means that voluntary, explicit consent must be given to donate organs
after death: the default option for those who do not indicate their will is
not to donate, and Germany has a rate of organs donation consent of 12%.

152Aggarwal, Davies, and Sullivan, 2014
153Thaler and Sunstein, 2008 p. 72
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Meanwhile, Austria has an opt-out system, which means that one has to
specifically indicate that he does not want its organs to be donated after
his death, and enjoys a staggering donation rate of more than 99%. The
second characteristic is that a good architecture has to expect error. No
system can be error-proof, of course, but the possibility of human mistake
has to be considered when building an architecture. An example of that
is the packaging of birth control pills. Those pills have to be taken for
three weeks, in very specific moments of the day, and then skipped for one
week. However, humans tends to rely on behavioural patterns, and when
something unusual disrupts that pattern, mistakes can be made: for that
reason, birth control packages comes with pills for four weeks of intake, but
the last seven are just inert sugar pills. Third, the choice architecture has
to provide some kind of feedback on the choice outcome, to help people
to improve their performance in choosing. Fourth, it has to help people
understanding the relation between the potential different options they are
choosing, which can be complex and difficult to put in a comprehensible way,
and the outcome they will have: it has to help them creating a "map" to
relate choices and outcomes. For example, it is difficult to choose between two
different proposed clinical procedures, like surgery or radiation, but the choice
could be provided in terms of their outcome, like trading a one-third chance
of impotence for an increase in life expectancy of three years. Fifth, when
building a choice architecture it has to be kept in mind that human beings
are ill-suited to deal with an elevated number of options, and that when
there are situations of options over-abundance, some simplifying strategy are
enacted. When one looks for an apartment in a new city, it is unsuitable
to start perusing every single one on the market, but it is wise to employ a
strategy that permits to rule some out, like set a certain threshold of rent or
a certain distance from our working place. Last are incentives, perhaps the
most studied by economists of these good choice architecture features, but
the one where nudges focus less, due to privileging non-monetary forms of
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incentives.

Considering these salient features, a possible nudge proposal could be the
implementation of vaccine administration to children during school hours,
in school buildings. The vaccination could be set as the default option for
all pupils, with an opt-out clause154, so that the vast majority of parents
would simply decide to do nothing and have their children vaccinated. In
this way, it could also be easier to assure a regular vaccination schedule for
those parents who now tend to not vaccinate due to distraction or forgetful-
ness, accounting for errors. Feedback can be provided by a good school-family
communication over the program, and transparent indications of motives and
vaccination days; this good communication would also help parents to map
the outcomes of the program, by underlying the benefits and being extremely
transparent over the possible adverse reactions. There would be no need to
simplify the choice, and the act of vaccination in itself should be presented as
an incentive. Of course, the shortcomings of such a suggestion are evident.
One is that such a system would rely on the presence of obligatory school; it
couldn’t be applied in countries where home-schooling is allowed, such as the
USA. Another is that the relationship between schools and healthcare sys-
tem would be unclear, and probably extremely confused. Who should provide
vaccinations: school personnel, specific healthcare professionals employed by
the school, or external professionals? Lastly, all the problematic considera-
tions that have been provided while discussing exemptions still holds in this
scenario. This would like to be, however, just a theoretic proposal to show
how nudges can be applied to ease the problems of vaccinations. Nudges,
however, do not have to be implemented in high-impact, high-visibility poli-
cies such as the one proposed. On the contrary, they tend to be way more
effective while remaining on low profile, and they can be considered the best
way to conjugate effectiveness with a limited amount of resources require-

154Which should be not excessively burdensome to get: in order to be classified as Lib-
ertarian Paternalism, nudges have to be easily avoidable.
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ment. The use of nudges is already ongoing along with vaccination policies,
under the form of reminders, and it is proving a viable way to increase vacci-
nation rates. In fact, it has to be reminded that avoidance of vaccine uptake
is not always grounded in outright denialism or motivated refusal, but some-
times just in forgetfulness and neglect, especially when follow-up shots are
concerned. In those cases, utilising the simple, economic nudge of reminding
people to schedule and attend a follow-up visit to the doctor via automated
calls, postcards and text messages has been shown to cause an 8% increase
in vaccination155.

The problems of Libertarian Paternalism do not arise just from prag-
matic considerations on implementation feasibility: in fact, many aspects
and the very foundations of it have been criticized from many parts. Some
objections that have been raised to it (and some are already considered by
Thaler and Sunstein in their seminal 2008 book Nudge156) are the possibility
of slippery slopes, the presence of intra-personal bargains, the objectivity of
estimated personal preferences, the potentiality of using nudges for egoistic
gains, and the potential policy-makers’ inadequacy157 . Slippery slopes ar-
gument suspect Libertarian Paternalism to start a process that can lead to
more intrusive forms of paternalism. Apart from the intrinsic weakness of
every slippery slope argument, which is that it doesn’t address the proposal
in itself, but for its possible evolution, this objection is the easiest to reject
due to the clause that nudges have to be easily avoidable. Any form of heavy
paternalism should thwart nudges and transform them into something else,
before having the possibility of being enacted. The other objections, how-
ever, are not so easily shrugged off. In economy, externalities are the positive
or negative impacts of production or consumption of a good on third parties.
Libertarian paternalism implicitly rely on the presence of "within-person

155Vann J., et al. (2018), "Patient reminder and recall interventions to improve immu-
nization rates (Review)". In: Cochrane Database of Systematic Reviews, 1

156see Thaler and Sunstein, 2008, chapter 17
157Schiavone, Anna, Mameli, Rebba, and Boniolo, 2014
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negative externalities", or internalities, which are present when one takes
sub-optimal decisions. Internalities comes mainly from hyperbolic discount-
ing, when a person underweights or ignore the negative, future consequences
of a behaviour that gives inferior, but immediate, benefits; nudges can help
in overcoming this bias. However, it has been argued158 that providing a
nudge to overcome the preference of the present over the future may not re-
flect the fact that maybe the future costs have been already internalized and
accepted through a form of intrapersonal bargain. This objection, again,
can be rebuffed by appealing to the ever-present possibility of refusing to
follow a nudge, but it underlines one of the main problems of Libertarian
Paternalism, which is how to choose the specific set of preferences that have
to be supported by a certain nudge. This problem is intertwined with the
difficulty in assessing "real" preferences: nudges are presented to the indi-
viduals as an help in overcoming the biases that may bring them to choose
sub-optimal alternatives, which just means, alternatives that they would not
have chosen if those biases were not present. The exact specifications of what
would constitute the optimal choice, however, are difficult to ascertain, and
may appear arbitrary. It seems to be quite naive to think that while people
who take choices are subject of biases, people who design those choices are
bias-free. This leaves nudges open to be exploited by people aware of their
potential effectiveness, but unconstrained by moral considerations to maxi-
mize chooser’s welfare, rather than the self-interests of choice architects, or
simply biased toward a specific goal. After all, if Libertarian Paternalism is
relatively recent, commercial marketing employing strategies akin to nudges
has been around for a while. For example, the fact is widely known that
item disposition on a shelf can influence buyers’ behaviour: deciding to posi-
tion at eye level vegetables or junk food is going to influence which one gets
purchased and consumed more. Those two decisions are probably guided by

158Whitman, D.(2006), "Against the new paternalism. Internalities and the economics
of self-control". In: Policy Analysis 563: 1-16
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two very different goals, but the mean employed remains the same. Thaler
and Sunstein’s answer to this objection is an emphasis of one of the guiding
principle of Libertarian Paternalism, namely transparency: the presence of a
nudge should never be hidden, and its choice and its design should be publicly
defensible, at least in principle. However, this hardly seems to be an ade-
quate answer, especially since they don’t specify if such transparency should
be active (specifically informing choosers about nudges targeting them) or
passive (merely entailing the possibility of answer to precise questions about
the subject): given the way nudges work, many less-than-helpful nudges
could simply be "hidden in plain sight". Giuseppe Schiavone and other au-
thors have suggested159 that this shortcoming, which they consider one of the
weakest points of Libertarian Paternalism, should be improved by adopting
a deliberative approach to public policy design, that should see the partici-
pation to the process of stakeholders’ interests. Although interesting, it isn’t
sufficiently clear how such a solution would differ from the actual process
of public design, which at least in modern democracies involves representa-
tives appointed to the office by vote. Most important, it is not specified how
such a solution avoids the danger of government officials hijacking nudges to
promote their personal interests, a danger that looms also over the present
system. Another problem when transparency is invoked is that it may be
that, in order to be effective, nudges require a certain degree of opacity to-
ward the chooser: an active policy of transparency would undermine nudges’
effectiveness. In my opinion, the solution provided by Thaler and Sunstein,
which is the requirement that a nudge could be in theory defensible in public
if questioned, is not a ground sufficiently solid to repel accusation of opacity
and subtle manipulation. Hence, it seems to me that this remains a weak
point for Libertarian Paternalism.

As big as this weakness may appear to be, there may be an even greater
threats to nudges: not actually be the only tool that can be devised from

159Schiavone, Anna, Mameli, Rebba, and Boniolo, 2014
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our growing knowledge in behavioural sciences, nor the best suited. This
is the account of Till Grüne-Yanoff and Ralph Hertwig160. The alterna-
tive approaches to behavioural change suggested by them are called boost,
and they rest on what have been claimed to be a fundamentally different
research program on bounded rationality. Differences between nudges and
boosts may appear to be small at a first glance, but the first are grounded
on the heuristics and biases program pioneered by Kahneman and Tverski,
which we have already outlined, while the foundation of the seconds can be
found in the simple heuristics program, of which probably most renowned
proponent is Gerd Gigerenzer161. Between the "heuristics and biases" and
the "simple heuristics" programs there are some deep divergences about the
model representation of cognitive architecture, the division between System
1 and System 2, and their interactions, which are not going to be examined
here162. What is important to our discussion is that nudges and boost share
the same scope, which is to use our knowledge of human biases to implement
low-profile strategies that could help individuals to make better decisions,
but radically diverge for what concerns the mean to achieve that goal. The
way nudges work, as we have seen, is by intervening in the choice architec-
ture in order to direct choices in a specific direction, which is hopefully the
one carrying the most beneficial outcome. On the other hand, boosts tar-
get an extension of the decision-making competences of those who have to
take a choice. The terms themselves capture the fundamental difference: in
the nudge approach, people facing a choice are considered "somewhat mind-
less, passive decision-makers" (Thaler and Sunstein, 2008 p.37), while the

160Grüne-Yanoff and Hertwig, 2016 and Hertwig and Grüne-Yanoff, 2017
161see Gigerenzer, G., Todd, P. (2000). Simple heuristics that make us smart, Oxford

University Press
162These two different research programs are not the only ones that have been proposed to

model cognitive architecture. Others are the man as an intuitive statistician. of Peterson
and Beach, the program focused on the dynamics of social influence and persuasion, pro-
posed amongst others by Cialdini and Goldstein, and the most recent Bayesian rationality
or probabilistic mind, proposed by Chater and Oaksford
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boost approach "assumes a decision-maker whose competences can be im-
proved by enriching his or her repertoire of skills and decision tools and/or
by restructuring the environment such that existing skills and tools can be
more effectively applied"163. One striking example of this difference in ap-
proach can be seen while considering the strategies based on framing, which
we have already encountered in chapter 2. Two options identical under the
profile of information can result in different choices depending on how the
information is presented, or "framed", to the person that takes the choice.
Framing is a fundamental tool for both nudges and boosts, but they use this
tool in two different ways. For an approach relying on nudges, the natural
tendency of the human being to be loss averse can be used to privilege a
certain outcome by presenting it in terms of loss, rather than gains. For
example, a policy that would like to improve a better use of domestic en-
ergy would have more impact if it is presented in a way that specifies that
the user "lose 350$ per year", rather than one that states that he "saves
350$ per year". On the other hand, an approach based on boosts privileges
the framing of information in the best way to ensure that people actually
understand the information content. This can be achieved, for example, by
avoiding the use of relative rates in communicating risks reduction of a cer-
tain treatment, while privileging absolute rates. Human being have a much
difficult time in comprehending ratios, rather than natural frequencies. A
potentially beneficial new treatment is seen in different ways if its increase in
risk of adverse reaction is presented as double, as 100% more, or as passing
from 1 over 1000 to 2 over 1000. The fundamental scope of boosts is three-
fold: to communicate information in the way that is most comprehensible to
the cognitive functioning of the human brain, to expand the limited amount
of knowledge at the core of the decisions, and to teach simple, intuitive and
effective heuristics to guide decision-making. Advocates of this approach
underline several benefits over the nudge approach. It empowers choosers,

163Grüne-Yanoff and Hertwig, 2016 p. 152
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rather than just "tricking" them into taking the correct choice, preserving
personal agency and respecting individual autonomy. Thus, it has no need
to appeal to some form of paternalism, avoiding many of the difficult cri-
tiques that such a model would arise. Furthermore, it has no need to face
difficult questions about how "error-free" policy makers are, since the choice
would remain firmly in the hands of choosers. It also accommodates well the
fact that the goals that people set for themselves are heterogeneous. Nudges
are often grounded in the logic of standard welfare economy, which identifies
policy goals in wealth maximization or preference satisfaction: however, this
assumption often fails to recognize that personal preferences have many more
nuances than simple wealth increase. With boosts, there is no need to specify
a precise goal homogeneous for everyone; on the contrary, tools are provided
that allow people to set and pursue their own goals with greater accuracy.
One last point that has been proposed where boosts are superior to nudges
regards transparency. For nudges, transparency is normatively required in
order to ensure trustfulness, accountability, and to prevent unethical uses,
but it is not necessarily required as a prerequisite for the functioning of this
strategy; on the other hand, due to the fact that boosts require the proactive
involvement of choosers, a boost objective must be necessarily transparent
to the boosted individual.

All these differences are relevant on a theoretical level, but on a prag-
matical one it is often difficult to differentiate between nudges and boosts.
In fact, the defence given by proponents of Libertarian Paternalism is that
differences on a practical level are so little that boosts can be viewed as
a particular type of, very well crafted, nudges164. However, it has been
counter-objected165 that there is a striking practical difference between the
two approaches: the degree of reversibility. Nudges stimulate a behavioural

164see Sunstein, C. (2016). The ethic of influence: Government in the age of behavioural
science, Cambridge University Press

165Hertwig and Grüne-Yanoff, 2017
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change through the design of choice architecture: therefore if that architec-
ture is changed again and the nudge is removed, behaviours revert back to
the pre-intervention state. On the contrary, behavioural changes produced
by boosts are not structural, but personal, and therefore are likely to persist
when the boost ceases to be provided. I think that this difference could be
exploited by proponents of the "simple heuristic" program to counter what
appears to be the biggest selling point of nudges, which is their cost effi-
ciency. Although Hertwig and Grüne-Yanoff underline that boosts need not
to be costly166, they can difficultly reach the possibility of providing the large
scale behavioural change paired with low cost interventions that is promised
by nudges. However, nudges costs, although small, have to remain constant,
while a boost can be stopped and still retain its impact. Therefore, it could
result to be more cost competitive on the long run.

Which conclusions can be drawn for vaccine policies by this (necessarily
brief and incomplete) presentation of the current debate between nudges and
boosts? The general lesson is that policy-makers should pay a great deal
of attention to behavioural strategies, regardless which one they happen to
favour, because they show to be quite promising in conjugating results, low
costs, and respect of personal choices. Which approach should be preferred
is, however, a problem more difficult to solve. Although I am personally
sympathetic toward the "simple heuristics" program in general, I think that,
for what regards the improvement of vaccination rates, nudges can be more
effective than boosts, because in this specific case there are certain factors
that undermine the strength of the main points which support boosts. First,
the goal of a behavioural policy for vaccination would be to sway vaccine hes-
itants toward the choice to vaccinate, since those already strongly committed
against vaccines are difficult to be persuaded by these forms of low-impact
policies. Therefore, there is no need to encompass the variety of personal
goals that is one of the main selling point of boosts: indeed, the fact that

166Hertwig and Grüne-Yanoff, 2017
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nudges do not include personal preferences may actually be a strength in this
case, rather than a weakness. Secondly, the big pragmatical selling point of
boosts, which is their resiliency in time and the avoidance of a constant pro-
vision of intervention that nudges have, is diminished, because the choice to
vaccinate or not has to be taken by parents only one time for every child.
Unless in rare cases of extreme prolificness, a parent is forced to make this
choice only once or twice during an entire life: therefore, considerations of
potential cost reduction on the long run are greatly weakened. Lastly, since
usual formulations of boosts include the need of "informing" the choosers,
resorting to boosts can be easily perceived by the public and some doctors
as an endorsement of the knowledge-deficit model: in addition to the nega-
tive consequences in terms of public trust and ineffective approaches, such
a mistake could generate confusion in some health professionals, who may
erroneously think that they are already using boosts, with meagre results.

This said, I don’t think that nudges and boosts are in a contrast as strong
as it may appear. I think that it is perfectly acceptable to combine the two
strategies, in order to achieve the maximum result. For example, boosting a
better comprehension of risks factors through absolute rates is probably going
to be beneficial. Instead of a generic communication that rates of adverse
reactions for vaccines are "very low", which is a confusing statement when
one parent is unsure whether his and the doctor’s standard for "low" are the
same, those rates should be expressed as "serious harm effects happen in 33
cases over 25 million"167, which is a much clearer statement. The hyperbolic
discounting bias can be countered by boosting the sense of connection with
their future selves (or, more precisely, with the perception of their children
in the future) with use of creative writing or other boosts that have been
proposed to achieve this goal168. In any case, the relative novelty of these

167see chapter 1.
168see Hershfield H., et al. (2011), "Increasing saving behaviour through age-progressed

renderings of the future self". In: Journal of Marketing Research 48
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strategies and the great benefit that can be obtained through them for a great
amount of situations, including vaccinations, make them absolutely worth of
further research.

A case study: Italy

One of the things that makes vaccine hesitancy so difficult to tackle is that
is intertwined with a lot of local- and cultural-specific issues, which means
that every indication that can be provided has to be carefully tailored to
the specific needs and particularity of each country. I would like to end this
chapter, and this thesis, by discussing how the elements so far presented apply
in a real case, specifically the recently introduced Italian national coercive
vaccination law.

It is interesting to notice how Italy already had a compulsory vaccination
law, which was promulgated in 1967. In 1999, just as the Wakefield case was
brewing in the UK, that law was abrogated, and the obligation was lifted.
Vaccination rates remained constant for over a decade even without help from
coercion, so far that Mark Navin cited Italy as a positive example of a coun-
try that lifted obligation, but still could retain high coverage rates169. This
situation didn’t last: in the past years, vaccine coverage rates have all plum-
meted under the safety threshold required for herd immunity. Due to that,
decree-law n.73 of 07/06/2017170, converted into law n.119 of 31/07/2017, re-
instated a coercive vaccination policy in Italy. The law concerns all Italian
and unaccompanied foreign minors from 0 to 16 years of age, and introduces
obligatory, compulsory vaccination against 10 diseases, in order to "maintain
adequate condition of epidemiologic safety regarding prophylaxis and vac-

169Navin, 2015
170Which can be read in Italian at http://www.trovanorme.salute.gov.it/norme/dettaglioAtto?id=59548,

accessed 02/03/2018
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cine coverage"171: poliomyelitis, diphtheria, tetanus, hepatitis B, pertussis,
haemophilus influenzae B, measles, rubella, mumps and varicella. These vac-
cination are provided for free by the state; vaccines against meningococcus
B and C, pneumococcus, and rotavirus are gratuitous and suggested, but
not outright imposed. Exemptions are provided only for medical reasons:
non-medical exemptions are not contemplated172; however, both single and
combined vaccines are considered acceptable to the end of respecting the obli-
gation. The law contemplates the necessity of "initiatives of communication
and institutional information"173 and acknowledges the presence of potential
"controversies over [. . . ] vaccine damage", which however cannot result in
"additional financial burdens" for the state174. The task to check the regu-
larity of children’s and teenagers’ vaccination schedule is demanded to school
headmasters, who must report to the local health division (Azienda Sanitaria
Locale, ASL)175, which should create and maintain a national register of vac-
cinations. Since in Italy education is an obligatory and constitutional right
until 16 years of age, unvaccinated children cannot be refused into obligatory
public school, but can be denied access in kindergarten and private schools.
Reports can be provided until 10/03/2018; if in that date the vaccination
schedule is not complete, a monetary sanction from 100 to 500 euro can be
committed to parents or tutors176

A demographic analysis of Italian vaccine hesitancy and refusal offers re-
sults not radically different from those of other Western countries177. 83.7%
of parents are pro-vaccine, 15,6% can be considered hesitants and doubtful,
while 0,7% are outright rejectors. No single demographic factor is to be found

171Art.1 par.1
172Art.1, par.2
173Art.2 par.1
174Art.5 bis
175Art.3
176This amount has been reduced by the law; the decree-law established a much harsher

sanction, from 500 to 2700 euro.
177Giambi et al., 2018
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strongly correlated with hesitancy, apart from having more than two children
of age 16-36 month, and residing in central and southern Italy; the second
factor, however, may be due to an over-representation of northern regions
in surveys, and therefore should be treated with caution. No association
can be found between hesitancy and level of education or income. Vaccine
acceptance is correlated more with the trust in institutions that deliver vac-
cine information, rather than the information content itself. In fact, family
pediatrician and doctors are the most consulted and trusted sources of infor-
mation regarding vaccines, while immunization centers are hardly consulted
in case of doubts (it has to be reminded that in Italy obligatory vaccinations
are provided by public specialized centers, and not by family doctors).

Given the considerations that have been provided in this thesis, my judge-
ment of this law is at best mixed. Its scope is commendable, but the im-
plementation shows numerous shortcomings. The lack of non-medical ex-
emptions can be the result of cultural situations specific for Italy, where
exemptions to law are usually regarded with suspicion; however, other short-
comings of the law cannot be excused so easily. The law and its presentation
to the general public has been grounded on the need for Italy to regain the
immunization rates required to maintain herd immunity; however, the lack of
disease specific arguments represents a weakness. We have already seen how
herd immunity cannot ground coercive vaccination for tetanus, which is a
non-transmissible disease. For another disease, namely varicella, this expla-
nation does not hold. If the immunization rates of the other eight diseases
prior of the law introduction ranged from 85% to 93%, varicella coverage
was only at 46% in 2016178 . The lack of disease specificity may appear as
inconsequential, but it reinforces in the public the sensation of being lied to,
and therefore it decreases trust. The creation of a national vaccine register is
commendable, but there is no indication of a possible use of such an archive
to provide nudges-like initiatives such as electronic reminders for follow-up

178http://www.epicentro.iss.it/temi/vaccinazioni/dati_Ita.asp#varicella
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shots. It is unclear the exact division of competences between schools, immu-
nization centers, and ASL, which is likely to cause confusion and frustration
to all agents involved, from parents to headmasters and doctors. Finally,
the law has had the unwanted, but foreseeable consequence of politicizing
the debate over vaccination. The law has been promulgated on July, 2017,
while general elections to replace the government were almost imminent, and
have been held on March, 2018. The vaccine law has been at the center
of the electoral debate, which saw at least one of the biggest political party
openly committed for the law removal in case of its victory179, and another at
least doubtful and open to the possibility of changing the law180. Those are
hardly good news for increasing public confidence over vaccines, and while
those parties can be deemed responsible, the decision of promulgating this
law in such a delicate political moment has been at least very naive. The
timing is particularly unfortunate if the deadline to vaccinate the children
(10 March 2018) is taken into consideration. Such a date has been set pos-
terior to the day of elections (4 March 2018). Given the possibility that
parties which oppose the law were most likely to have good results in the
2018 Italian elections, it is likely that the penalties provided for by the law
are not going to be carried out. This is a potential blow for trust in public
institutions in the long run: those parents who have vaccinated in fear of the
sanctions will feel duped, while those who haven’t complied with the law are
not going to be sanctioned and will probably feel vindicated and supported
in their decision181.

179The Lega, see (in Italian) http://www.corriere.it/politica/18_gennaio_10/salvini-
lega-noi-governo-via-obbligo-vaccini-2e03120a-f5f1-11e7-9b06-
fe054c3be5b2.shtml?refresh_ce-cp

180The Movimento 5 Stelle, see (in Italian) http://www.corriere.it/politica/18_gennaio_15/m5s-
maio-no-all-obbligo-ma-raccomandazioni-vaccini-se-fontana-moderato-io-gandhi-
0f02d89a-fa01-11e7-b7a0-515b75eef21a.shtml?refresh_ce-cp

181The Italian elections in March 2018 have not provided a clear result on the winner,
and at the moment of writing it is still unclear who is going to govern Italy; however, both
Lega and Movimento 5 Stelle are considered the most successful parties of the recently
held elections, and the future for the law looks grim.
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Conclusion

Now that we have reached the end of this analysis of vaccine hesitancy, several
lessons can be learned. The first one is that vaccine hesitancy is indeed a very
complex and interesting phenomenon, that poses quite a danger to the future
prospects of mass immunization, and that in order to be successfully tackled
needs to be faced from several directions. The second is that the answer has
to be a collective enterprise of all the forces engaged in facing this problem.
The danger posed by decreasing immunization rates is one that involves
not just future human beings, but is also one that covers several collateral
questions about society in general, the relationships between human beings,
the link between scientific consensus and public perceptions, and the balance
between public impositions and personal decisional autonomy. To face these
challenges an alliance between parents, doctors, politicians, economists, and
theorists of science and medicine, is required. In this collective endeavour one
may wonder what role may remains for philosophy and philosophers. One
answer may rely on the fact that, as Bertrand Russell said, "[p]hilosophic
contemplation does not[. . . ] divide the universe into two hostile camps -
friends and foes, helpful and hostile, good and bad - it views the whole
impartially"182. A look that remains impartial to the different sides of the
issues, while still being able to ascertain and to establish fundamental points
of convergence, would prove invaluable to this debate, as it often happens.

182Russell, B. (1912). The problems of Philosophy
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Nevertheless, we live in a society where philosophic contemplation in itself
is not always welcomed, nor its value is always recognized. For those who
may be suspicious of the possibility for philosophy to still occupy an effective
role in shaping humanity’s ideas in the XXI century, I wish to underline the
critical role of junction and middle ground between different disciplines that
philosophy, and a philosophical mindset, may provide. It may be difficult to
give a good, specific, positive definition of what philosophy is, but what is
certain is that no field in which we decide to divide human knowledge falls
completely outside the borders of its enquiry. Often people that specialize in
a particular field has to restrict their visions, in order to gain greater accuracy
and specificity on a particular subject. The great developments of human
knowledge through our shared history have required such an approach, and
it’s not my intention to deny the great discoveries that it has made possible.
However, a look often has to be narrow in order to be acute. There is
great need of a link and a medium between different approaches in complex
phenomena such as vaccine hesitancy, where any look made through the
lenses of a single approach is revealed to be lacking in general comprehension.
This responsibility falls on the shoulder on philosophy, which can still, after
twenty-seven centuries, help the human being to cast a timid, but resilient
spark of light in the vast and dark enormity that is the Universe.
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