CHAPTER 1

Vaccination: Facts, Relevant Concepts,
and Ethical Challenges

Abstract This first chapter introduces some ethically relevant concepts
that illustrate why we need an “ethics of vaccination”, such as “herd
immunity”, “public good”, and “vaccine refusal”. It argues that the choice
whether to vaccinate oneself or one’s children is by its own nature an
“ethical” choice: it requires individuals to act not only or even not primarily to promote their self-interest but also or even primarily to contribute to
an important public good like herd immunity. Besides, since herd immunity is an important public good, ethical questions arise also at the level of
state action with regard to the obligations to implement vaccination policies, if necessary coercive ones, that allow to realize herd immunity.
Keywords Vaccination • Herd immunity • Public good • Vaccine
refusal • Vaccine delay • Vaccine hesitancy

Why We Need an Ethics of Vaccination
During the 2017–18 flu season, the spotlights of several major Italian
newspapers convened on a high school in the Piedmont region. The students as well as all their teachers had decided to get vaccinated en masse
against the flu. One might wonder why the newspapers showed interest in
such a seemingly insignificant event; after all, many people choose to be
vaccinated against the flu every year. What made this particular story
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 oteworthy, however, was the reason why the class and the teachers
n
decided to be collectively vaccinated: namely, to protect one of their
schoolmates. Some students said they were scared of the needle and of the
possible side effects of the vaccine and that they would not have chosen to
be vaccinated merely out of their personal desire to be protected from the
flu. But one of their schoolmates—Simone—was undergoing cancer therapies and was immunosuppressed at the time, which meant that his
immune system was temporarily weakened. Whereas to most healthy people the flu tends to be little more than an uncomfortable inconvenience
with few complications, to someone who is immunosuppressed, it is far
more disabling and can be life-threatening to a much higher degree.
Simone, more than his schoolmates, needed particular protection from
the flu.
There are two ways in which an individual can enjoy a relatively high
degree of protection from an infectious disease like the flu: one is by being
vaccinated and the other is by not being exposed to infected individuals.
Unfortunately, according to newspaper reports, Simone could not be vaccinated against the flu because of his weak immune system. I should specify that some details of this story are a bit unclear; in particular, it is not
entirely clear whether and why Simone could not be vaccinated: the flu
vaccine, unlike some other vaccines that contain weakened forms of the
target germ (so-called live attenuated vaccines, or LAVs), is inactivated,
that is, it does not contain a live virus. LAVs can be dangerous for immunosuppressed individuals because even the weakened form of a virus could
be too strong for their immune system. However, inactivated vaccines are
not medically contraindicated for immunosuppressed patients—actually,
the inactivated flu vaccine for the immunosuppressed is highly recommended by the medical and scientific community (see, e.g., OVG 2018),
considering how dangerous it can be for an immunosuppressed patient to
catch the flu. So there seemed to be no medical reason for not vaccinating
Simone. In any case, even if Simone could have been—and even if he in
fact was—vaccinated, the flu vaccine is less likely to be effective in immunosuppressed individuals. Hence, the only way for Simone to be able to
attend school and at the same time remain protected as much as possible
against the flu and against its life-threatening complications was to have all
his schoolmates and teachers vaccinated as well.
The then Italian Minister of Health, who had been subject to heavy
criticisms in the previous months for the new restrictive vaccination policy
she had introduced in the country, publicly praised the class’ behaviour on
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social media and paid a visit to the school to personally thank the students.
She rightly wanted to give visibility to a behaviour which, she suggested,
should serve as a model for others to follow. Many, including all the newspapers that reported the news, had the same reaction as the Italian Minister
of Health. In a note on the high school website, the class described their
decision to be collectively vaccinated as an “act of solidarity” towards
Simone. There is no doubt the class’ decision was motivated by noble
sentiments and that, considering that many of them would not otherwise
have got vaccinated, it was in fact an act of solidarity.
This nice story is particularly suited to introducing a book on the ethics
of vaccination for three reasons. First, it clearly illustrates, on a small-scale
scenario, the practical application of a concept with great ethical relevance
when applied on a large scale, namely, that of herd immunity—a concept I
will return to later in this chapter and throughout the book. Second, the
story shows why we need to develop an “ethics of vaccination”, as the title
of this book suggests: being vaccinated is a decision that not only could
benefit the vaccinated individual but also—and indeed more importantly—contributes to protecting other people around us, thus raising the
distinctively ethical question of whether and to what extent we should do
something that is not only or even primarily in our self-interest (actually,
the individual benefit of vaccination will be minimal or even negligible in
some cases, as we will see in Chap. 2). Third, the story suggests that protecting vulnerable people through herd immunity is a collective enterprise,
that is, something individuals cannot do alone but need to do together.
The collective nature of the effort gives rise to a collective action problem
and a tension between collective and individual responsibility. Such tension calls for a philosophical inquiry that can yield precise ethical and,
ideally, political prescriptions.
The philosophical inquiry around collective and individual responsibilities will be dealt with in Chap. 2. The policy implications, viewed in light
of a principle of least restrictive alternative in public health policy, will be
the subject of Chaps. 3 and 4. In this first chapter, I will discuss some of
the sources of the ethical problems raised by vaccination and some of the
ethically relevant facts about vaccination, clarifying the exact scope of the
present discussion and what important ethical issues will be left out.
This book will be successful if, at its conclusion, it will have convinced
the reader that in a world where people simply behave in a minimally ethical way—not heroically, only decently—a case like that of the Italian high
school class should not be seen as particularly praiseworthy. On the
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c ontrary, I hope readers will come to find it quite unnerving that we live
in a world where such fulfilments of a basic moral obligation are praised
and deemed so special as to be worthy of news coverage. In more specific
terms, this book aims to provide a philosophical and ethical framework for
conceptualizing and assessing vaccination decisions that supports two theses. First, that being vaccinated is just the fulfilment of a basic moral obligation. Second, that if individuals fail to fulfil this moral obligation,
institutions have the moral responsibility to enforce coercive policies to
achieve certain public health and social goals.
As I have mentioned above, ethics is, among other things, about
whether and under what circumstances we should make choices that are
not (only) in our self-interest but also or even primarily in the interest of
other people. Unfortunately, the world we currently live in is far from one
of moral decency, at least with regard to individual contributions to public
health. Widespread lack of morally decent behaviour—that is, behaviour
that complies with very basic moral obligations—with regard to vaccination decisions probably explains and perhaps justifies the media attention
that the Italian case attracted. Thus, protection of public health through
mass vaccination is something that probably requires coercive state interventions. Thus, writing about the ethics of vaccination means not only
writing about individual and collective moral obligations but also about
the ethical justification for a certain degree of coercion in vaccination policies. The ethical and political discourses are, in fact, not mutually independent; as I will argue in Chap. 2, the individual moral obligation to
contribute to herd immunity provides a moral justification for state policies to exert some degree of coercion in order to vaccinate as many people
as possible against the most common vaccine-preventable communicable
diseases.
I have said above that effective protection of public health unfortunately requires some level of state coercion. Obviously, in a perfect world,
individuals would contribute to the protection of public health and other
worthwhile causes through autonomous decisions, rather than through
external impositions; if people behaved morally, coercion would not be
necessary. As Angus Dawson observed with regard to vaccination policies,
if people were convinced that there is an individual moral obligation to be
vaccinated and fulfilled this obligation, compulsory vaccination or other
forms of coercion would be unnecessary (Dawson 2011, pp. 150–151).
The need for a book on the “ethics of vaccination” stems from the awareness that not enough people are convinced that there is such a moral

VACCINATION: FACTS, RELEVANT CONCEPTS, AND ETHICAL CHALLENGES

5

obligation. Thus, to borrow again Dawson’s words, “[r]ather than seeing
the justifiability (or not) of compulsion as the central issue in vaccination
ethics, we can almost take the fact that this is an issue for public policy as
a sign that something has gone wrong with the sense of values in such a
population” (Dawson 2011, p. 151).
One might wonder how vaccination could have become such a pressing
ethical issue, and why certain policies would even be necessary, given that
vaccination is a beneficial medical intervention both for those being vaccinated and for the community at large. Do people not have self-interested
reasons for having themselves or their children vaccinated at least against
the most common infectious diseases, without having to bring up ethical
or other-regarding considerations? Why do people refuse vaccination for
themselves or for their children if vaccination is beneficial? These are very
reasonable and interesting questions, but they are not the kinds of questions I will primarily aim to answer in this book—although I will try to
provide some answers later in this chapter. This book is not primarily
about the reasons, the motives, or the sociological explanations for why
individuals refuse vaccination for themselves or for their children (about
which excellent contributions already exist, such as Largent 2012; Navin
2015), nor is it about what strategies could be effective in convincing
people that vaccination is the right choice to make. This is a book about
what kinds of moral obligations people and institutions have with regard
to vaccination, regardless of what psychological, social, or cultural factors
prevent them from fulfilling such obligations. It is a book about moral
values involved in vaccination decisions, rather than about facts about vaccines and vaccination decisions. But of course, facts and values are closely
related in the sense that certain facts about vaccination and vaccination
decisions do have ethical relevance, that is, they generate certain moral
obligations once we agree upon certain very basic and reasonable ethical
principles.
For example, here is a fact about vaccines that matters ethically, in the
sense that it generates individual and collective moral obligations: society
as well as individuals could experience seriously bad consequences, including death, as a result of vaccine-preventable infectious diseases. In 2017,
there has been a fourfold increase of measles cases in Europe, going from
slightly more than 5000 cases in 2016 to more than 21,000, and about 40
people died of measles in the same year in the European region (WHO
2018). Keep in mind that we are talking about an area of the world where
vaccines are easily accessible and relatively cheap. It is unclear how many
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of these people (if any) were unsuccessfully vaccinated (after all, the measles vaccine is “only” 93–97% effective, depending on how many doses are
administered) or not vaccinated at all against measles, and if so, how many
of them had medical reasons for not being vaccinated. It is very plausible
to suppose that the vast majority of these cases could have been prevented
through vaccination—either of the victims or of the people around of
them, or ideally both; as the European Centre for Disease Prevention and
Control reports, “of all measles cases reported during the one-year period
1 December 2016 to 30 November 2017 with known vaccination status,
87% were not vaccinated” (ECDC 2018). Since the vaccine against measles—nowadays usually administered together with the mumps and the
rubella vaccine in the so-called MMR vaccine—has been around for about
50 years, all the while proving itself to be very safe and effective, one
would think that there are more than a few ethical issues raised by vaccine
refusal. If these 40 people had been vaccinated, or if they had been successfully protected by herd immunity as a result of those around them
having been vaccinated (in the same way as the Italian high school students got vaccinated to protect Simone), these 40 people would probably
not have died—I say “probably” because we cannot exclude cases of vaccine failure and low vaccine responders as a possible genetic trait. Therefore,
at least some unvaccinated individuals are causally responsible for the
deaths of these 40 people. But as I will argue in Chap. 2, any non-
vaccinated individual, regardless of whether they directly infected other
people or not, fails to fulfil their moral responsibility to contribute to the
prevention of the illnesses and the deaths that occur for vaccine-preventable
infectious diseases. Grounding such moral responsibility will require some
ethical and philosophical analysis of the concepts of “individual” and “collective” responsibility, which I will undertake in Chap. 2.
Before moving to a more detailed explanation of what an ethics of vaccination is and why it is necessary, three clarifications are in order.
First, when I talk of vaccination, I am not, of course, referring to any
possible vaccine available. Certain diseases are not a threat in many parts
of the world, particularly Western countries, and there is no need to be
vaccinated against those diseases unless one plans to travel in areas of the
world where those diseases exist. Examples include vaccines against yellow fever and cholera. This book is not about vaccination ethics for travellers, which is in any case an important and underexplored issue in public
health ethics; rather, it is about the ethics of those vaccinations that are
typically recommended or mandated in the vaccination schedules of
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Western, developed countries. These include the MMR, influenza, pertussis, “6-in-1” (which contains vaccines against six different infectious
diseases, including polio), pneumococcal, and rotavirus vaccines (for a
list, see, e.g., NHS 2016). Also, as my analysis of the ethics of vaccination
unfolds in the next chapters, it will become clear that my arguments only
apply to those vaccines that protect against communicable infectious disease and therefore not to vaccines against any infectious disease. For
example, the ethical considerations I will make do not apply to the vaccine against tetanus, which is not a communicable disease (although the
tetanus vaccine is typically administered through the 6-in-1 vaccine,
which also contains vaccines against communicable infectious diseases).
Second, I should clarify that when I talk of vaccination, I will refer both
to adult and child vaccination. Typically, vaccination targets children of
different ages, and even for a vaccine that is commonly chosen by people
of all ages, such as the flu vaccine, there are good reasons for vaccination
policies to target children rather than adults, given that children suffer
higher influenza incidence rates and are therefore more likely to cause
seasonal influenza epidemics (Bambery et al. 2017). Thus, vaccination
choices are often choices that adults make on behalf of their children. But
adult vaccination is equally important from the point of view of public
health, given that adults contribute to vaccine coverage rate and to spreading infections in the same way as children do. It might be thought that
referring to both types of vaccination at the same time creates problems
when it comes to discussing ethical obligations with regard to vaccination;
for example, it is one thing to say that an individual has an obligation to
be vaccinated, and it may be quite another thing to say that an individual
has an obligation to vaccinate a child who is not competent, or in any case
does not have the authority, to consent. I will address this concern in
Chap. 2, when I discuss the ethical obligations with regard to vaccination
decisions.
Third, I will not be talking about special obligations of certain particular groups—for example, health workers—with regard to vaccination. The
reason is simple: since I will be arguing that everybody (with a few exceptions) has a moral obligation to be vaccinated and should be subject to a
legal obligation to be vaccinated, talking about “special” obligations of
certain subgroups would not add anything substantial. For instance, health
workers have a moral obligation and should be subject to a legal obligation to be vaccinated not qua health workers but simply qua members of
communities with the collective responsibility to realize herd immunity.
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The Luxury of Vaccine Refusal and Delay
Although this is meant to be a book about the ethics of vaccination, and
not about vaccination facts, it goes without saying that certain facts require
some scrutiny if we want to adequately understand the ethical issues they
raise. In particular, it is useful to say something about why many people
today fail to vaccinate themselves or their children, thus exposing them
and others around them to easily preventable infectious diseases or in any
case exposing them to infectious diseases for longer than necessary.
Let us start by pointing out that referring to all these people as simply
“anti-vaxxers”, as many do and as the media usually call them, can be misleading. The term “anti-vaxxers” might be a useful label to indicate very
broadly the group of people who, for whatever reason, are against vaccination; but it does not do justice to the complexity of reasons or psychological explanations for why people fail to vaccinate themselves or their
children. For example, some people who refuse or delay vaccination do
not consider themselves to be against vaccines as such (as the term “anti-
vaxxers” seems to suggest), but rather in favour of “safer” vaccination
programmes, thereby excluding some vaccines from the group of the safe
ones. Besides, there are different factors, apart from beliefs about vaccine
safety and effectiveness, which explain people’s opposition to vaccination;
below, I will review some of these factors.
Following Mark Navin (2015, p. 2), anti-vaxxers who deny the safety
of vaccines can be referred to as “vaccine denialists”. Not all those who fail
to vaccinate are vaccine denialists, though. For one, some of them might
fail to vaccinate not because they believe that vaccines are unsafe or ineffective, but because they have moral or religious views that are incompatible with the use of vaccines, or simply because they prefer to free-ride on
the protection that a sufficiently high percentage of vaccinated people in
the community guarantees through “herd immunity” (a concept to which
I will return shortly). Moreover, parents are often “hesitant” about vaccination, rather than outright vaccine denialists. Vaccine “hesitancy” refers
to the vaccination attitude of people who do not refuse vaccination in
principle and hence are not, strictly speaking, “anti-vaxxers” or vaccine
denialists. They simply have concerns about whether vaccines are really
safe and/or effective, rather than strong beliefs about safety and effectiveness; or alternatively, they might believe—mistakenly (CDC 2018)—that
it can be harmful to administer many vaccines at the same time and thus
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tend to delay vaccinations or opt only for certain vaccines at any one time
(Dubé et al. 2014a).
Of course—and this is a relevant distinction in order to circumscribe
the focus of this book—we also need to distinguish non-vaccination that
is due to people’s choices or negligence more generally (including, as we
will see, the negligence of giving in to unconscious biases) and non-
vaccination that is due to factors beyond people’s control. Sometimes
people do not have (easy enough) access to vaccines, particularly in developing countries (Favin et al. 2012), but also in developed ones—especially
in those with high rates of immigration. Distance from health facilities,
internal population displacements and insecurity, and the fact that many
illegal immigrants are afraid of being reported to the police if they visit
health facilities (Dubé et al. 2014b) are among the factors that might hinder vaccination uptake in many countries. These circumstances contribute
to the spread of infectious diseases as much as, if not more than the sociological, cultural, or psychological factors that influence individuals’ choices
not to vaccinate themselves or their children where vaccination is easily
accessible.
In fact, difficulties in accessing vaccines account for a significant number of cases of preventable diseases and death worldwide. It has been estimated (Durrheim and Crowcroft 2017) that measles vaccination saved 7.1
million lives worldwide between 2000 and 2015. This looks like a remarkable datum, as it obviously is in many respects. However, this figure pales
in comparison with the 114,900 people who died of measles worldwide
only in 2014 (Perry et al. 2015): if several million lives were saved where
vaccines are easily accessible, it is simply unacceptable for 114,900 people
to die in one year of the same easily preventable disease just because many
of them have difficulties accessing vaccines—just as it is simply unacceptable, to compare, that malnutrition and starvation still exist in certain
parts of the world while there is overabundance and waste of food in others. Although these 114,900 deaths represent a stunning 79% decline in
measles-related deaths from the 456,800 fatalities of 2000, they remain an
objectively too high death toll for a disease that is vaccine-preventable,
especially in light of the fact that, since 2010, progress towards the WHO’s
goal of eliminating measles from four WHO regions has significantly
slowed down (Perry et al. 2015, p. 623). The vast majority of those
114,900 deaths are not the result of people’s choices, as is likely the case
for most if not all of the about 40 deaths of measles in Europe in 2017.
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What all this suggests, among other things, is that opposition to vaccines
is literally a “first world problem”—not in the trivial everyday sense of the
term, of course (quite the opposite!), but in the sense that it is a luxury of
people in the first world to be in the position to make the choice whether or
not to vaccinate oneself or one’s children. Granted, opposition to vaccines
exists in other parts of the world, too. But death rates in many parts of the
developing world are often attributable to access problems, although
these may disguise the issue of opposition to vaccines in those countries; on
the contrary, the fact that in the developed world we have limited problems
of access to vaccines suggests that some form of opposition to vaccines
represents the main problem in these areas. The about 40 people who died
of measles in Europe in 2017 were the result of people’s choices, including
the choice not to choose regarding vaccination and to accept the status quo
(which, in countries where vaccination is not mandatory or compulsory, is
non-vaccination). Thus, being a book about the ethics of vaccination decisions and the ethics of whether and how people’s decisions ought to be
constrained through vaccination policies, this might be thought of as a
book about an ethics for the privileged. And in fact it is, in the same way as
books about the ethics of food propose an ethics for the privileged that are
in the position to make choices about which kind of food to consume, for
example about whether or not to be vegetarian. A comprehensive ethics of
vaccination would ideally include prescriptions about which measures
ought to be taken at the international level to address the problem of partial or complete lack of access to vaccines in certain parts of the world and
in certain subpopulations within developed countries. This is an important
challenge and one that international health agencies—the World Health
Organization (WHO) in primis—are aware of and are working hard to
address. But this book does not have the ambitious purpose of covering all
the possible ethical issues raised by vaccination and non-vaccination.
Addressing the problem of insufficient access to vaccination requires confronting issues of international politics, including the economic and health
aid that developed countries ought to provide to poorer countries, as well
as issues about facilitating illegal immigrants’ access to healthcare services—
after all, the level of public health in a country also depends crucially on the
level of health of its immigrants. These considerations, even if not less
important than the ones I will be discussing, are beyond the scope of this
book. The “ethics of vaccination” will be understood here as the ethics of
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individual vaccination decisions and of vaccination policies that might sway
or determine such individual decisions.
Although I have said above that the term “anti-vaxxers” is too broad to
capture the complexity of the phenomenon of vaccine refusal, it remains a
useful label to refer to those privileged individuals who actively choose not
to vaccinate themselves or their children for any reason. Now, it has been
observed that the perception of the impact of the anti-vaxxers on low vaccination rates tends to be greater than it actually is (Kahan 2014). Also,
Samantha Vanderslott has pointed out that scepticism about vaccines or
even outright opposition to vaccines often does not translate into actual
vaccine refusal—a mismatch that in her view is an instance of the more
general psychological phenomenon known as attitude-behaviour gap
(Vanderslott 2017a). At a first glance, these two considerations seem to
suggest—as indeed Vanderslott (2017b) has suggested—that the anti-
vaxxers’ impact on vaccination rates is relatively insignificant. For example,
in the US, the median rate of active vaccine refusal in the case of parents
of school-age children—that is, refusals by actual anti-vaxxers—is 2%
(Seither et al. 2017). Perhaps we should not be too worried about such a
small proportion of individuals. If this were true, then an ethics of vaccination decisions or of vaccination policies would not be that important,
because enough people would already be convinced that vaccination is the
right choice and they would not need to be given further ethical reasons
or to be coerced by restrictive vaccination policies. Thus, according to this
view, where vaccination rates are not high enough, there probably are
other factors—such as difficulties in accessing vaccines—that need to be
considered, rather than vaccine denialism or a more general anti-vax sentiment. In this scenario, individual decisions and coercive policies would
play a relatively small role in determining vaccination rates.
However, according to Vanderslott, the explanation for the mismatch
between widespread anti-vaccine sentiment and not-so-widespread vaccine refusal “varies from social pressure to repercussions for not vaccinating” (Vanderslott 2017b). For example, disagreement between parents
about child vaccination typically results in rulings in favour of the pro-
vaccination parent; and there are penalties that states impose for non-
vaccination which constitute strong disincentives for vaccine refusal (such
as preventing school entry to the non-vaccinated, as happens in the US, or
withholding certain financial benefits, as happens in Australia). But if this
is the account offered to explain the small impact of the anti-vaxxers on
vaccination rates, then the explanation is question-begging and raises
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 recisely the ethical issues that this book aims to address. According to this
p
type of explanation, the low rate of active vaccine refusal (e.g., in the form
of applications for non-medical exemptions from vaccine mandates in the
US) would be due not to the low number of anti-vaxxers, but to external
pressures, including how difficult it is to obtain non-medical exemptions and state coercion. Whether such external pressures and state coercion are legitimate is precisely the question that raises the ethical issues
that I want to address in this book, namely, whether there is an ethical
obligation to vaccinate oneself or one’s children and whether a certain
degree of coercion, and what degree of coercion precisely, is ethically
acceptable or even ethically required in the implementation of vaccination
policies.
One important aspect that Vanderslott’s reflection raises is that vaccination attitudes must be distinguished, with respect to their practical implications, from actual vaccination decisions. As already said, someone might
be deeply opposed to vaccines for a number of possible reasons, but still
decide to vaccinate their children for a number of different reasons—
including the desire to avoid heavy penalties. Or someone could in principle be in favour of vaccines, or in any case convinced of their overall
beneficial effects at the individual and at the collective level, but still decide
not to vaccinate themselves or their children, for example because they
think that it is safer or more convenient to free-ride on the herd immunity
that other members of the community have realized. Now, what matters
ethically—or at least this is the stance I will assume in this book—is primarily vaccination decisions and only secondarily vaccination attitudes.
Ethics provides people with certain types of reasons—such as moral obligations—to make certain decisions rather than others. And moral obligations exist regardless of whether people’s attitudes align or not with them.
As suggested above, it would be ideal if individuals did vaccinate themselves or their children autonomously, because they were convinced of the
benefits of vaccines and aware of the fact that vaccination is a moral obligation. However, ultimately, what matters the most is that individuals do
vaccinate their children, whether or not they think that it is beneficial or
morally required. Because vaccination actions matter more in ethical terms
than vaccination attitudes, it is important to develop, alongside an ethics
of vaccination decisions, an ethics of vaccination policies. Just as ethics in
general is about how we should live and what we ought to do, and therefore about how we ought to make practical decisions, so an ethics of vaccination is ultimately about what individuals, collectives, and institutions
ought to do with regard to vaccination decisions—that is, about what
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moral obligations different actors must fulfil. Of course, this is not to say
that individual dispositions, beliefs, concerns, and fears do not matter.
Indeed, they have great value, both intrinsically and instrumentally: intrinsically, because it matters morally how people feel when they make certain
choices rather than others, and it is morally preferable that choosing vaccination did not undermine their psychological well-being; and instrumentally, because correct beliefs and a correct attitude towards vaccination
make it more likely that individuals will fulfil their moral and legal obligations to vaccinate. However, these considerations are of secondary importance. Once we have established that there are certain moral obligations to
fulfil and that certain legal requirements would be ethically justified, then
individuals have those moral obligations and ought to abide by those legal
requirements regardless of what their beliefs and attitudes are. Surely we
(which is to say governments, public health authorities, and people who
have the capacity and power to influence public opinion) ought to do
whatever we can to make sure that as many people as possible are well-
informed and have the right kinds of attitudes towards vaccines, for example, through adequate information campaigns and by promoting trust
relationship between the medical and scientific community on one side
and the wider population on the other. But ultimately, whether or not
these attempts are successful does not affect the strength of moral obligations and the legitimacy of coercive vaccination policies.
It is, however, interesting to survey the factors motivating the sort of
attitudes towards vaccinations that ultimately result in a total or partial
failure to vaccinate where vaccines are easily available. As we will see in
Chap. 3, understanding how these attitudes originate might be useful in
order to design effective vaccination policies. The factors that explain failure to vaccinate can be divided into four types: sociological, epistemic,
cultural, and psychological.
The first type of factor—the sociological one—is the most problematic
to describe, for the simple reason that it is unclear whether it actually is a
factor that determines vaccination attitudes at all. In particular, it has
proven quite difficult to draw correlations between socio-economic status
and vaccination decisions. For example, in 2014, Wang and colleagues
published a systematic review about the socio-economic status of parents
who applied for non-medical exemptions from school vaccination requirements in the US, where in most states parents can be exempted from the
mandate through “conscientious objection” to vaccination (Clarke et al.
2017; Navin and Largent 2017; Giubilini et al. 2017). Two studies showed

14

A. GIUBILINI

that parents requesting non-medical vaccination exemptions in the US
tend to be white and college-educated and with a higher income than
those who did not seek an exemption; however, two other studies found
that parents applying for exemptions are more likely to have lower socio-
economic status and that parents with lower household incomes were
more likely to oppose compulsory vaccination than those with higher
income (Wang et al. 2014).
The same review also suggested that the belief that vaccines harm the
child is a common and persistent concern among parents who seek non-
medical vaccine exemptions. This is the epistemic explanation for vaccine
refusal or delay. As is easy to imagine, some parents are vaccine denialists
at least to some degree, in that they are simply doubtful of the efficacy or
safety of vaccines (Smith et al. 2011; Harmsen et al. 2013). Many of them
believe that the risk of iatrogenic diseases (i.e., diseases caused by excessive
attempts to treat or prevent another medical condition) resulting from
vaccination is greater than the risks deriving from the disease that vaccination would prevent, and that therefore it is not worth taking it (Salmon
et al. 2005; Wang et al. 2014). Others believe that it is sometimes beneficial to catch an infectious disease because the disease would strengthen the
immune system and therefore protect the child from future, and perhaps
more severe, diseases (Hough-Telford et al. 2016). All these beliefs are
false, at least in most circumstances (as we will see in Chap. 2, when vaccination rates are very high, the first type of belief might be correct).
Therefore, the problem here concerns how people come to form certain
incorrect beliefs about medical fact; in other words, the explanation for
the failure to vaccinate is epistemic in nature.
Some parental opposition to vaccines can, however, be explained by
what I have called the cultural factor. In this case, the explanation refers to
some ethical or religious aspect of the cultural background of people who
refuse or delay vaccines. Some people have ethical reasons for opposing
vaccines; for example, some have ethical quandaries about using vaccines
that contain viruses grown from cell lines derived from aborted foetuses or
animals (Salmon et al. 2005). However, it should be noticed that it is
likely that the facts about vaccine manufacture that these people have in
mind are ethically less significant than they think. For example, the two
only human foetal cell lines used to grow viruses for vaccines today are
derived from two foetuses aborted therapeutically—that is, not for the
purpose of deriving cell lines—in the 1960s. All the other vaccines that
require cell lines derive them from animals, and even among these vaccines,
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only four are commonly mandated or recommended in standard vaccination schedules, or are anyway normally administered: the hepatitis A,
rubella, chickenpox, and zoster vaccines. Meanwhile, other people are
opposed to vaccines because they belong to certain religious groups with
specific prohibitions. However, it is worth pointing out that it is difficult
to correctly attribute vaccine refusal to religious beliefs. For example,
while a 2005 survey of parents in the US found that 9% of parents refused
vaccination on the basis of religious beliefs (Salmon et al. 2005), a 2014
WHO report found that, according to a survey among immunization
managers in different countries, religious beliefs were perceived to be the
most common determinant of vaccine hesitancy (WHO 2014). What
accounts for this discrepancy between two different interpretations of the
role of religious beliefs in vaccine refusal? Part of the explanation might be
that religious opposition to vaccines is sometimes misattributed. For
example, it has been suggested that one of the reasons why Amish communities in the US have very low vaccination rates is not, as the myth
goes—and as I have suggested in a previous publication (Giubilini et al.
2018)—that they have a religious opposition to vaccines, but simply that
it is relatively difficult for isolated Amish communities to access vaccination services (Wenger et al. 2011). Besides, even if the phenomenon of
vaccine refusal is quite widespread among some Christian religious groups
(such as Christian Scientists, Dutch Reformed Church members, or the
Amish), it seems that the Catholic social teaching is not incompatible
with, and indeed does entail, a moral obligation to vaccinate in order to
protect the community against serious harm (Carson and Flood 2017).
Therefore, religion might play a more limited role, both psychologically
and philosophically, than commonly thought in an explanation of vaccine
refusal and vaccine delay.
It could reasonably be argued that a similar problem regarding correct
attribution of reasons for vaccine refusal or vaccine delay exists with respect
to any of the self-reported reasons just mentioned. How so? The answer
has to do with the fourth kind of explanation for vaccine delay or refusal I
mentioned above, namely, the psychological explanation. Regardless of
what reasons people provide for their opposition to vaccination, much of
this opposition turns out to be irrational, at least according to a psychological definition of (practical) “rationality”, that is, as the capacity to make
decisions based on conscious reasoning rather than merely on unanalysed
intuitions and emotions. According to Joshua Greene’s characterization
of rationality, “reasoning, as applied to decision making, involves the
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conscious application of decision rules (…). Reasoning frees us from the tyranny of our immediate impulses by allowing us to serve values that are not
automatically activated by what’s in front of us” (Greene 2013, p. 136). I will
accept this psychological definition, whereby a decision is rational if it is based
on reasons that the agent is aware of (of course, other, more philosophical
notions of “rationality” would not consider this as a sufficient or even a necessary condition for rationality). Now, as it turns out, rationality thus understood is not what many people rely on to make vaccination decisions. Let us
analyse the issue of rationality in vaccination decisions in more detail.
If most vaccination decisions were actually based on rationality, it would
be difficult to explain why, as Mark Navin has concluded from his analysis
of vaccine refusal, many vaccine refusers know more about vaccines than
do parents who vaccinate (Navin 2015, p. 10). If vaccination decisions
were based on knowledge of facts about vaccination, including their safety
and effectiveness, rational people would opt for vaccination in spite of the
small risks of iatrogenic diseases involved, at least when vaccination coverage rates are low and protection from infectious disease hence cannot be
guaranteed through herd immunity. But the fact that many vaccine refusers or vaccine-hesitant people have fairly good knowledge of vaccines suggests that, in many cases, decisions not to vaccinate are not based on
reason alone, at least as defined by Greene.
And in fact, psychological research seems to support the thesis that
many decisions to refuse or delay vaccination are of an irrational nature.
For example, while public health authorities often encourage doctors to
discuss risks and benefits of vaccination with parents who are opposed to
vaccines (Omer et al. 2009), some evidence seems to suggest that many
sceptical parents are unlikely to be swayed by risk-benefit analysis of vaccination (Meszaros et al. 1996). Further psychological research has suggested that vaccination decisions are often likely to be the result of biased
judgements, rather than of cool reasoning. A bias can be defined as an
unanalysed prejudice that leads to systematic errors or deviations from
rationality standards in judgements or decisions. In particular, psychological research has brought up “omission bias” and “naturalness bias” to
explain much of the opposition to vaccines. Omission bias can be defined
as “the tendency to see a negative outcome resulting from inaction (omission) as more favourable than the same negative outcome resulting from
action (commission)” (Di Bonaventura and Chapman 2008, p. 2). In the
case of vaccination, omission bias is the tendency to see the possible negative outcomes resulting from infectious diseases, and hence from non-
vaccination, as more favourable than the negative outcomes resulting from
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vaccination. The naturalness bias is “the tendency to prefer natural products or substances even when they are identical to or worse than synthetic
alternatives” (Di Bonaventura and Chapman 2008, p. 2). Now, strictly
speaking, it is not correct to consider the vaccines routinely offered or
mandated as “synthetic”, because these vaccines contain the very same
pathogens that cause diseases and because authentically “synthetic” vaccines obtained using a variety of molecular antigens only constitute a subgroup of vaccines that have more recently been developed (Jones 2015).
However, we can still say that, in the case of vaccination, naturalness bias
manifests itself in the tendency to see natural remedies or even the natural
germs themselves (i.e., germs that naturally infect people) as preferable to
vaccines, which consist of the same germs (either live or inactivated) but
are produced in “synthetic” laboratory conditions. DiBonaventura and
Chapman showed that naturalness bias, as revealed by people’s preference
for a herbal drug over a chemically identical synthetic drug, was negatively
correlated with participants’ intention to obtain a flu vaccine. In the same
way, they showed that omission bias, as revealed by parents’ refusal of vaccines carrying a risk of iatrogenic disease lower than the risks entailed by
the possibility of catching the disease without vaccination, was negatively
correlated with the intention to vaccinate. One study found that “[t]he
association between non-vaccination and omission bias is not peculiar to
those with more or less education, although the more educated respondents (…) were more likely to resist vaccination” (Asch et al. 1994,
p. 121). While it is true that correlation (between biases and vaccination
decisions) is not the same as causation, it is reasonable to suppose that
these biases do play a role in determining vaccination decisions and that
therefore such decisions are not rational or based on knowledge about
vaccines. This seems to be confirmed, at least with regard to omission bias,
by another study that analysed omission bias in vaccination decisions by
observing how it affects parents’ sense of responsibility for the health outcomes of their children. The study (Ritov and Baron 1990) found that
many parents would feel more responsible for the hypothetical death of
their child if the death were caused by a vaccine they decided to administer
to the child than if the child’s death were caused by the very disease against
which they decided not to vaccinate. The fact that the same outcome,
resulting in both cases from their decision, is associated with a different
sense of responsibility depending on whether it is the result of an action or
an omission seems to suggest that there is an omission bias at play here. In
the qualitative part of the study, a subject said: “I feel that if I vaccinated
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my kid and he died I would be more responsible for his death than if I
hadn’t vaccinated him and he died—sounds strange, I know. So I would
not be willing to take as high a risk with the vaccine as I would with the
flu” (Ritov and Baron 1990, p. 275).
It is not unreasonable, then, to suppose that at least part of the opposition to vaccines is explained not so much by the standard reasons offered
by people in surveys about motivations for vaccine refusal or vaccine delay,
but by some irrational or biased stance. In other words, concerns about
vaccines’ safety or effectiveness are likely to be post hoc rationalizations of
irrational stances. Granted, it might be argued that a preference for bad
outcomes resulting from omission over bad outcomes resulting from
action or a preference for the natural over the non-natural (whatever this
is taken to mean) do not constitute “biases” as I have defined the concept
here. After all, these preferences might be the result of careful ethical
reflection rather than of an unanalysed prejudice—which of course does
not rule out that the reflection be mistaken; the point is simply that a decision can be irrational and/or unethical without necessarily being the
product of some bias. I do not know in what proportion people who
refuse vaccination are biased and in what proportion instead they have a
reasoned preference for omission over action and for the natural over the
unnatural. What I want to highlight is simply that these types of preferences based on allegedly morally relevant distinctions (act/omission; natural/unnatural) are typically not mentioned when people are surveyed
about the reasons why they refuse vaccination. This fact seems to suggest,
at the very least, that the reasons people offer for their refusal of vaccines
do not fully explain their choices and that therefore there is at least an
irrational element in such choices not to vaccinate themselves or their
children.

Herd Immunity as a Public Good
According to many advocates of coercive vaccination policies, the ultimate
goal of such policies should be herd immunity. More precisely, consistently with a principle of “least restrictive alternative”, these authors think
that states should implement the least coercive policy that is necessary to
achieve herd immunity, even if the least restrictive policy entails some level
of coercion (e.g., Flanigan 2014; Navin 2015; Pierik 2016). In Chap. 3, I
will examine what the principle of “least restrictive alternative” implies
with regard to which vaccination policies should be prioritized in the
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attempt to realize herd immunity from any infectious disease. In Chap. 4,
I will question the assumption that vaccination policies should aim only at
herd immunity. But in order to properly assess the importance of herd
immunity and how herd immunity gives people the opportunity to free-
ride, thus creating a collective action problem that needs to be regulated
through specific—and, if necessary, coercive—policies, it is useful to take
a closer look at what herd immunity is and analyse its nature of public
good.
Herd immunity is, quite simply, a form of indirect protection from
infectious disease. Herd immunity is obtained when a large enough portion of the population is vaccinated, preventing germs from circulating
and thereby rendering an infectious disease very unlikely to spread (Fine
et al. 2011; Kim et al. 2011). The vaccination coverage rate required for
herd immunity varies for different diseases; for example, for measles it
ranges between 90% and 95% and for polio between 80% and 85%.
Interestingly, a survey (Sobo 2016) conducted among parents in some
US states found that although most parents (70%) were familiar with the
notion of “herd immunity”, most of these parents did not think it was a
reliable measure of safety from infectious disease. In a sense, there is an
element of truth in this belief: herd immunity does not offer the same level
of individual protection as individual vaccination does and hence is not an
equivalent alternative to vaccination. However, herd immunity remains
the best form of protection for certain individuals who cannot be vaccinated for medical reasons; for example, the case of the Italian high school
class vaccinated against the flu to protect Simone is a case of herd immunity realized on a small scale in order to protect a vulnerable individual.
Now, there are practical problems with relying on herd immunity as a
measure for protecting public health and vulnerable individuals. Most
notably, the more the rate of international travels intensifies, the less
meaningful and useful herd immunity becomes as a preventive measure.
With people travelling and moving from one region, state, or continent to
the other at an unprecedented rate, it becomes increasingly difficult to
identify the relevant community within which herd immunity should be
achieved: in one sense, the world has become one big community in a way
in which it was not until relatively recently. Simone was protected against
the flu only as long as he stayed within his classroom and as long as no
out-group unvaccinated individual entered the classroom. If this scenario
seems unrealistic when we think of a school class, it is also unrealistic in the
large-scale scenario of our globalized world. Ideally, herd immunity would
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need to be achieved at the global level and not just within national boundaries. However, since vaccination policies are typically implemented at the
national level, as things stand now, the only way to ensure that vulnerable
individuals are protected as much as possible in the globalized world is
that each nation realizes herd immunity within its jurisdiction.
It is important to understand the concept of “herd immunity” not only
from a medical and scientific point of view but also with regard to its social
and ethical relevance. In Chap. 2, I will explain how, given certain ethical
premises, the existence or prospect of herd immunity grounds an individual moral obligation to be vaccinated or to vaccinate one’s children. For
the moment, in order to prepare the ground for such discussion, it will be
useful to say something more about the ethical and social significance of
herd immunity and what it means for herd immunity to have “ethical” and
“social” significance.
In order to do this, we need first to reflect on its nature of collective
good and of public good (Dawson 2007). That herd immunity is a collective good means, quite simply, that the cooperation of a sufficiently large
number of people is required to realize it (Dawson 2007, pp. 167–168):
no individual or small group of individuals can realize herd immunity.
That herd immunity is a public good means that it is both non-excludable
and non-rivalrous. These are technical terms borrowed from the field of
economics. Simply put, a good is non-excludable if no one can easily be
prevented from benefitting from it (it is often possible to prevent individuals from benefitting from public goods, but when this would be difficult
or very costly, the good is considered non-excludable); and a good is non-
rivalrous if any individual benefitting from it does not diminish the extent
to which other individuals benefit as well. A firework show is an example
of a public good. However, firework shows are not important public
goods because they do not significantly impact on the well-being of those
who enjoy them, and certainly they are not necessary in order to fulfil
some fundamental right of individuals; therefore, we cannot say that society or institutions have a moral obligation to provide firework shows.
Important public goods are instead things like clean air, national defence,
and flood defences; these are the public goods that, for the sake of everyone’s interest, a society ought to maintain through a joint effort of its
members and/or through institutional interventions. Herd immunity
from infectious diseases belongs to this category of important public
goods. In Chap. 2, we will see how herd immunity gives rise to collective,
individual, and institutional obligations.
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Earlier, I said that herd immunity has both social and ethical relevance.
It is easy to see in what sense herd immunity has social relevance: society
as a whole is affected by whether or not herd immunity from any infectious disease exists. A well-functioning society requires a certain level of
public health. Herd immunity produces benefits at the societal level
because it improves public health and reduces the public costs of healthcare as well as the economic losses associated with illnesses. Everybody
benefits from living in a society with herd immunity and therefore with a
low rate of infections, regardless of whether they are vaccinated. More
precisely, there are three ways in which herd immunity benefits individuals
and society. First and foremost, herd immunity protects the unvaccinated.
Second, and perhaps less obviously, herd immunity protects the vaccinated
as well, since no vaccine is 100% effective; for example, for the 2018 flu
season, the estimate of vaccine effectiveness against influenza A (H3N2)
was only 10% (Paules et al. 2018), and the pertussis vaccine is only 70%
effective during the first year and its effectiveness decreases to 30–40%
after four years (CDC 2017). Third, everybody benefits from herd immunity because living in a society with herd immunity means that less public
resources need to be diverted to treat sick people; for example, in the US,
the flu costs annually US$10.4 billion for hospitalizations and outpatient
visits, and the total economic cost associated with annual influenza epidemics, including loss of earning caused by illness, has been estimated to
be US$87.1 billion (Molinari et al. 2007). Preserving or realizing herd
immunity is therefore important for society, and there are strong ethical as
well as economic reasons for a collective to realize herd immunity.
Meanwhile, the ethical relevance of herd immunity is explained by its
nature of public good as well as by its being a matter of collective, rather than
individual responsibility. I will discuss the former aspect here, and the latter
in the next chapter. Like all public goods, herd immunity gives rise to a freeriding problem. This problem arises when someone would benefit from a
certain good regardless of whether they contribute to the good. In such circumstances, a person does not have any incentive to make their contribution;
instead, they have an incentive to “take a free ride”. The free-riding problem,
in turn, gives rise to a collective action problem, that is, a problem that arises
because too many people do or fail to engage in a certain action: it is rational
for anyone not to contribute to a public good, but too many people acting
rationally and failing to contribute compromise the very same public good.
The problem arises in the case of vaccination precisely because there is no
incentive, and indeed it might be irrational (at least in terms of cost-benefit
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analysis) for any person to contribute to herd immunity through vaccination
when they know herd immunity already exists, since they would be (sufficiently) protected from infectious disease anyway. This mismatch between
individual interest and collective interest is precisely where the ethical relevance of herd immunity lies: if the preservation or the realization of herd
immunity posed any requirement on people at all, it would require (at least
some) people to make their contribution to the public good regardless of
whether vaccination would be (significantly) beneficial to them or of whether
the risk/benefit assessment of vaccination is favourable. Therefore, being
vaccinated is often primarily an ethical choice: its social importance requires
individuals to make a choice for the sake of the public good, rather than
exclusively for the sake of their own individual benefit. Besides, because individuals do not have strong enough incentives to contribute to public goods,
and because we cannot expect that a large enough number of individuals
behave ethically and make their selfless contribution to public goods—freeriding is often simply too tempting—typically the protection or realization of
public goods requires institutions to enforce specific policies that, if necessary, coerce individuals into making their contribution. In Chaps. 3 and 4 I
will discuss the ethical justifiability of different possible vaccination policies.
Of course, as said above, one might observe here that individuals do
stand to benefit from vaccination, because vaccination confers them protection (though not 100% protection) against infectious diseases, and
therefore the benefit is primarily individual, and therefore vaccination is
rational from the point of view of individual interest; only secondarily,
and as a side effect, vaccination contributes to benefitting others.
However, there are two considerations to be made here: first, many individuals do not think that they (or their children) would benefit from vaccination, so to them, vaccinating would still be seen as something that
goes against their personal interest, and second, as I have mentioned earlier and as we will see better in Chap. 2, vaccination ceases to be individually overall beneficial when vaccination coverage rates are sufficiently high
and the small risks of vaccination outweigh the risk of catching the disease
and the risks associated with the disease (which oftentimes include the
risk of death).
But as mentioned above, the concept of herd immunity is also ethically
relevant because realisation or preservation of herd immunity is a matter of
collective, rather than individual responsibility: on a large population, no
single individual can, by herself, make a significant difference to whether
herd immunity exists. How can individuals have an ethical obligation to
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make an insignificant contribution? So far, I have only said that if individuals have a reason to contribute to herd immunity, this has to be an ethical
reason, that is, a reason not based (exclusively) on self-interest. But I have
not yet demonstrated that individuals do have such a reason or ethical obligation. Actually, at a first glance, there seem to be no good reason or ethical
obligations to contribute, regardless of whether one has the selfish desire to
free-ride: one more vaccinated individual would not make a significant difference to whether a certain community realizes herd immunity or not.
What is the ethical reason for being vaccinated or for vaccinating one’s
children, then? This is the question I will address in the next chapter.
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