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Abstract The potential for vaccines to prevent the
spread of infectious diseases is crucial for vaccination
policy and ethics. In this paper, I discuss recent evi-
dence that the current COVID-19 vaccines have only
a modest and short-lived effect on reducing SARS-
CoV-2 transmission and argue that this has at least
four important ethical implications. First, getting vac-
cinated against COVID-19 should be seen primarily as
a self-protective choice for individuals. Second, moral
condemnation of unvaccinated people for causing
direct harm to others is unjustified. Third, the case for a
harm-based moral obligation to get vaccinated against
COVID-19 is weak. Finally, and perhaps most signifi-
cantly, coercive COVID-19 vaccination policies (e.g.,
measures that exclude unvaccinated people from soci-
ety) cannot be directly justified by the harm principle.
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Introduction

Vaccines represent a hugely important development in
public health (Feemster 2018), not only because they can
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prevent people from becoming ill but also because vac-
cines can often stop an individual from spreading disease
to others (Orenstein and Ahmed 2017; Verweij 2005).
Vaccine developers ideally aim for sterilizing immunity,
which is a long-term immune response that can “rap-
idly prevent a returning virus from gaining ground in
the body,” although not all vaccines or infections will
produce the necessary neutralizing antibodies (Ledford
2020, 21). While some vaccines only protect individual
recipients (e.g., against tetanus), other vaccines can also
have beneficial health effects for people beyond indi-
vidual recipients, which is an important factor when it
comes to the ethics of vaccination (Kraaijeveld 2020a).
When a vaccine provides sterilizing immunity, the
strongest case can be made that, by getting vaccinated,
individuals thereby also protect others. After all, if one
can no longer transmit a disease post-vaccination, then
one is prevented from spreading that disease—and the
harms associated with it—to other people.

There were early hopes and signs that the cur-
rent vaccines against the novel coronavirus disease
(COVID-19) would be able to provide sterilizing
immunity to SARS-CoV-2, which would diminish the
risk of people with minimal symptoms spreading the
virus widely (Ledford 2020). Unfortunately, we now
know that the vaccines have not been able to confer
sterilizing immunity (Vashishtha and Kumar 2022).
This does not necessarily mean that the vaccines do not
affect transmission rates, but it does mean that a more
sophisticated understanding of COVID-19 transmission
dynamics is necessary to evaluate the ethics of certain
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vaccination policies. This is especially true when the
policies are restrictive of individual liberties and when
they are coercive in nature. While there are different
definitions of coercion, I adopt the general view that it
is “a condition in which someone is forced to do X, for
example, vaccinating one’s children, in the sense that
she is left with ‘no reasonable choice’ or ‘no acceptable
alternative’ [...] but to do X when she would otherwise
not choose to do X”’ (Giubilini 2019, 68).

Coercion may be used in public health, but
it requires strong ethical justification (Biglan 2015).
According to the harm principle, originally formu-
lated by John Stuart Mill, governments may jus-
tifiably coerce citizens or curtail their freedoms
only in order to prevent harm to third parties (Mill
2005/1859). For Mill, preventing harm to others is a
necessary—if not a sufficient—condition for states
to limit individual freedoms. The harm principle is
a central tenet in public health ethics that can pro-
vide an ethical justification for coercive public health
measures generally (Holland 2015), and for coercive
infectious disease measures and vaccination policies
more specifically (Krom 2011; Amin et al. 2012).
Yet, even when the harm principle should apply, this
does not automatically justify coercive policies. It is a
necessary but not a sufficient condition for coercion.
Other principles, like proportionality and subsidi-
arity, must also be taken into account, so that coer-
cive public health measures are justified “only if they
are the sole, or incontestably the most effective, way
to achieve [an] outcome, and if the benefits associ-
ated with this outcome outweigh the social damage
thereby produced” (Haire et al. 2018).

In many countries around the world, coercive
vaccination policies have either already been imple-
mented or are still being considered as a means
to increase COVID-19 vaccine uptake. Prevent-
ing people from being able to work, to make use of
public transportation, or to attend college unless
they are vaccinated are examples of coercive meas-
ures (in light of the above definition) that have been
adopted in many places around the world (e.g., Giuf-
frida 2022; Bardosh et al. 2022b). In Italy, compul-
sory vaccination for people over the age of 50 has
even been implemented (Giuffrida 2022), and there
are serious discussions about compulsory vaccina-
tion for the general population in other countries,
like Austria (Chadwick 2022). The harm principle
is often provided as a justification for these coercive
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measures. It is, presumably, the rationale for meas-
ures like COVID-19 vaccine passports and vaccine
mandates. If such measures did not prevent harm to
third parties, it is unclear what their public health jus-
tification would be—even if coercive policies were
morally neutral and even if they never led to collateral
harms (which, as I will argue later, is not the case).

In principle, then, the harm principle could ethi-
cally justify coercive COVID-19 vaccine measures.
Whether or not it actually does, however, critically
depends on whether the current vaccines substantially
prevent people from spreading infection and thereby
harming others. Sterilizing immunity might not be
necessary, but there must be a significant post-vacci-
nation reduction in SARS-CoV-2 transmission rates
for coercive mandates to be directly justified by the
harm principle. Should it turn out that the COVID-
19 vaccines do not substantially reduce transmission,
then the harm principle cannot directly justify coer-
cive vaccination policies.

In this paper, I discuss evidence that the effects
of current COVID-19 vaccines on transmission are
modest and temporary at best. I argue that this has
at least four ethical implications. First, getting vac-
cinated against COVID-19 should primarily be seen
as a self-protective choice for individuals. Second,
moral condemnation of unvaccinated people for caus-
ing direct harm to others is unjustified. Third, the case
for a harm-based moral obligation to get vaccinated
against COVID-19 is weak. Finally, and perhaps most
importantly, coercive vaccination policies (e.g., those
that exclude unvaccinated people from society) can-
not be directly justified by the harm principle.

Post-Vaccination COVID-19 Transmission

By now, there are numerous examples of “break-
through” infections among groups of fully vaccinated
people (Steinbuch 2022; Quiroz-Gutierrez 2022).
More systematic and controlled studies are, of course,
needed to determine the extent to which vaccines
might nevertheless reduce SARS-CoV-2 transmission.

Early evidence that the vaccines significantly
reduced SARS-CoV-2 transmission was provided
by a study published in the New England Journal
of Medicine. It found that, in households of vac-
cinated people, the likelihood of household trans-
mission was approximately 40 to 50 per cent lower
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than in households of unvaccinated people (Harris
et al. 2021). This finding was widely publicized
and is still sometimes used as evidence that vac-
cines substantially reduce, if not prevent, transmis-
sion (e.g., U.K. Health Security Agency (2022a).
I will refer to this study again later, but for now
it should be noted that the data were gathered
between January 4 and February 28 of 2021. Since
then, the epidemiological characteristics of the
pandemic appear to have changed, as is suggested
by the following evidence.

A later study published in The Lancet Infectious
Diseases investigated differences in transmission
dynamics between vaccinated and unvaccinated
individuals. More specifically, it explored the dif-
ference in infection risks of household transmis-
sion and found that the secondary attack rates
(SAR) among household contacts exposed to vac-
cinated or unvaccinated people was, respectively,
25 per cent and 23 per cent (Singanayagam et al.
2021). Based on this study, the conclusion may
be drawn that the effect of the vaccine on reduc-
ing transmission is minimal (Wilder-Smith 2021).
The study furthermore examined transmission and
viral load kinetics in vaccinated and unvaccinated
individuals with mild Delta infection. It found that
fully vaccinated individuals with breakthrough
infections “have peak viral load similar to unvac-
cinated cases and can efficiently transmit infection
in household settings, including to fully vaccinated
contacts” (Singanayagam et al. 2021). If vaccinated
and unvaccinated people do not significantly dif-
fer in peak viral load when infected, there is little
reason to assume that infectivity would nonethe-
less significantly differ between the groups. These
findings are additionally supported by a study that
found no significant difference in cycle threshold
values between vaccinated and unvaccinated indi-
viduals—both asymptomatic and asymptomatic—
infected with Delta (Acharya et al. 2021).

Another study examined the relationship between
the percentage of populations fully vaccinated and new
COVID-19 cases across sixty-eight countries and 2,947
U.S. counties. It found no significant signal of COVID-
19 cases decreasing with a higher percentage of popu-
lations fully vaccinated; at a country level, the trend-
line even suggested a marginally positive association
between a higher percentage of populations fully vac-
cinated and a higher number of COVID-19 cases per

one million people (Subramanian and Kumar 2021).!
Replications of studies like this are clearly needed. Yet,
infection rate data from highly vaccinated countries
also suggest that vaccines do not significantly reduce
infection rates among the fully vaccinated. In Den-
mark, for instance, unvaccinated people infected with
Omicron make up only 8.5 per cent of the total num-
ber of infections (Statens Serum Institute 2021). In the
United Kingdom, among people over the age of thirty,
those who are fully vaccinated currently have signifi-
cantly higher infection rates than those who are unvac-
cinated (UK Health Security Agency 2022b). Respec-
tively, 81 per cent and 72 per cent of the populations
in Denmark and the United Kingdom are fully vacci-
nated, with 58 per cent and 55 per cent having received
an additional dose (Holder 2022). It does not stand to
reason that unvaccinated people are major drivers of
transmission in these countries; the data do not support
this interpretation. If peak viral load is similar between
the groups, as several studies have shown, then one
would actually expect that in highly vaccinated popula-
tions, infections are increasingly occurring among fully
vaccinated people (i.e., the relatively larger group).

A study that estimated the number needed to exclude
(NNE) for vaccine passports provides additional evi-
dence that unvaccinated people are not the major drivers
of transmission. The study found that at least a thousand
unvaccinated people must likely be excluded in order
to prevent a single SARS-CoV-2 transmission (Prosser,
Helfer, and Steiner 2021). If unvaccinated people were
disproportionately spreading infection, one would
expect the NNE to be much smaller. The authors of the
study conclude that excluding unvaccinated people has
negligible benefits for reducing transmission in society
(Prosser, Helfer, and Steiner 2021).

A recent summary of the evidence regarding post-
vaccination transmission in the BMJ suggests that,
while the vaccines are good at preventing serious infec-
tion and hospitalization, the fact that they are “less good
at preventing transmission makes policymaking difficult”
(Stokel-Walker 2022). Another summary in the New
England Journal of Medicine characterizes the situation
in the following way, namely that “currently available
vaccines have only modest effectiveness against mild
infection and transmission, which is further reduced in

! It should be noted that the original study has been criticized
by Backhaus (2021).
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the context of the newly emerging omicron subvariants”
(Nohynek and Wilder-Smith 2022). While post-vaccina-
tion transmission rates were found to be lower compared
to transmission rates for unvaccinated people without
previous infection, they were not found to be significantly
lower compared to rates for previously infected unvac-
cinated people—which is likely to be the majority of
unvaccinated people by now—and the post-vaccination
effect on transmission generally “doesn’t last for long”
(Scully 2022).2

‘What might be responsible for the minimal effect of
COVID-19 vaccines on transmission? The science does
not appear to be settled yet on this question, which in
any case cannot be addressed here. One reason may be
related to the prevalence of and specific characteristics
of Omicron, which is now dominant in many countries.
A recent study from Israel examining the effectiveness
of a widely administered fourth dose showed a “slightly
higher” increase in antibodies than the third dose, but “the
increased antibodies did not prevent the spread of infec-
tion” (Federman 2022). Early estimates of reduced trans-
mission may perhaps have held when Delta circulated
widely (as in the study by Harris et al. [2021]), but they
no longer seem to hold with Omicron. A potential 40 to
50 per cent reduction in post-vaccination transmission no
longer seems realistic—it is contradicted by more recent
studies and by the Omicron infection rates among the
fully vaccinated in many countries around the world.

In sum, it must be concluded at this point that the cur-
rent vaccines have only a modest and transient effect on
reducing SARS-COV-2 transmission. What this means for
vaccination policy is a pressing and ongoing question. In
what follows, I explore some of the ethical implications.

Ethical Implications

If COVID-19 vaccines have only a relatively small
and short-lived effect on transmission, this gives rise
to at least four important ethical implications.’

2 It should be noted that these findings are based on a preprint
article (Sophia et al. 2022).

3 There is another potential consequence, namely for the eth-
ics of vaccinating children against COVID-19 for the sake of
others, which I will not address in this paper (for discussions
of the significance of the modest effects of COVID-19 vaccines
on transmission in this area, see Giubilini 2021; Kraaijeveld,
Gur-Arie, and Jamrozik 2022; Gur-Arie, Kraaijeveld, and Jam-
rozik 2021b).

@ Springer

First, because the vaccines still significantly reduce
the personal risk of COVID-19-related hospitaliza-
tion and death (Zheng et al. 2022), getting vaccinated
against COVID-19 should be considered primarily as
a self-protective choice from the perspective of indi-
viduals (cf. Kraaijeveld 2020a). The most compelling
reason for a person to get vaccinated against COVID-
19, in other words, is to protect oneself. From the
perspective of governments, COVID-19 vaccination
might be said to be chiefly a paternalistic intervention;
although a more indirect version of the harm princi-
ple may still be relevant, for instance when vaccina-
tion choices put pressure on healthcare systems.* It
must be noted, however, that (1) for many potentially
and even likely self-injurious activities (e.g., extreme
sports) through which people risk needing healthcare
services, we do not generally accept coercive interven-
tions, and (2) coercive measures that appeal to health-
care pressures apply only when such pressures exist,
which does not seem to offer a stable basis for long-
term health policy. Furthermore, given that health
is a basic human right that creates a legal obligation
on states “to ensure access to timely, acceptable, and
affordable health care of appropriate quality” (World
Health Organization 2017), and given that access to
healthcare itself is arguably a human right (Denier
2005), states cannot indefinitely place responsibility
for healthcare (e.g., by appealing to systematic pres-
sures) on individual citizens without also taking
responsibility themselves (e.g., by increasing health-
care capacity, supporting healthcare workers, etc.).

Second, given that there is support neither for the
judgment that by not getting vaccinated a person is
thereby directly harming others, nor for the corollary
that by getting vaccinated a person thereby directly
avoids harming others, the moralization of vaccina-
tion status—and especially the moral condemna-
tion and social exclusion of unvaccinated people—is
unjustified on those grounds. There have already

4 To the extent that vaccination reduces harms for individuals,
there may also be indirect effects on other people, for instance
people who depend on those individuals (e.g., children). My
concern is with the direct application of the harm principle, so
that, while these potential collateral harms are certainly impor-
tant to consider, they do not directly affect my arguments regard-
ing coercive policies based on the harm principle. It should also
be noted that the vaccines offer imperfect protection, which
further complicates discussions about these kinds of collateral
harms. Thanks to an anonymous reviewer for raising this issue.
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been appeals to stop publicly discriminating against
unvaccinated people (e.g., by Amnesty International
[Piovaccari 2022]). Kraaijeveld and Jamrozik (2022)
have recently introduced and developed the concept
of mismoralization, which is when moralization is
morally inappropriate. They argue that moralization
of COVID-19 vaccination status constitutes a case of
mismoralization in public heath, given that it is unjus-
tified from a metaethical perspective. Given the poten-
tial negative effects of widespread moralization (e.g.,
stigmatization, dehumanization, ostracism, social
conflict, etc.),S it is imperative that it be addressed and
ameliorated wherever possible—both for the sake of
potentially affected individuals, as well as for the gen-
eral functioning and well-being of society. Whatever
might be objectionable about people’s decisions not to
get vaccinated against COVID-19, unvaccinated peo-
ple cannot justifiably be blamed, condemned, or ostra-
cized for directly causing harm to others.

Third, given that the link between not getting
vaccinated and directly harming others is tenuous
at best, the case for a moral obligation to get vac-
cinated is weak to the extent that such an obligation
would be grounded in the obligation to avoid harm
to others (Ivankovi¢ and Savi¢ 2021). If harm to
others cannot concretely be averted by getting vac-
cinated, then it difficult to see why one should nev-
ertheless have a moral obligation to get vaccinated
based explicitly on a duty to avoid harm to others.
Individual moral obligation to get vaccinated, or
COVID-19 vaccine mandates more generally, may
still be grounded in other principles, like solidar-
ity (Yeh 2022)° or fair contribution to herd immu-
nity as a public good (e.g., Giubilini, Douglas, and
Savulescu 2018). Given that I am specifically con-
cerned in this paper with harm and harm prevention,
I will not address other approaches here. It should
be noted, however, that fairness-based approaches
often presuppose that vaccine-induced herd immu-
nity (i.e., the public good in question) is a possibil-
ity, which scientists are increasingly considering to
be impossible in the case of COVID-19 (Aschwan-
den 2021; Bruemmer 2022).

3> For an overview of the negative effects of moralization in
public health, and for potential ways to address inappropriate
moralization, see Kraaijeveld and Jamrozik (2022).

6 See Barbara Prainsack (2022) for persuasive criticism of
COVID-19 mandates grounded in the concept of solidarity.

Finally, the modest and temporary effects of
COVID-19 vaccines on transmission means that the
harm principle in itself cannot justify coercive vac-
cination policies. The difference in the propensity to
cause harm to others between vaccinated and unvac-
cinated people is insufficiently substantial for the
harm principle to hold directly. Clear ethical grounds
are needed for governments to be justified in tak-
ing highly coercive measures to steer people toward
getting vaccinated against COVID-19. As Verweij
and Dawson have argued, participation in vaccina-
tion programmes ‘“should, generally, be voluntary
because of the importance now given to autonomous
decision making by competent adults in health care”
(2004, 3125). In some cases, as I have suggested ear-
lier, the harm principle could provide an ethical jus-
tification for coercive vaccination policies—but there
has to be a real and a reasonable sense in which they
stop one party from harming others or more generally
“prevent a concrete and serious harm” (Verweij and
Dawson 2004, 3123). What we currently know about
COVID-19 post-vaccination transmission dynamics
does not provide a concrete harm-prevention ground
for coercion. Yet, public health interventions, even in
times of uncertainty, must be ethically defensible and
communicable to the public (Ho and Huang 2021).
Public health officials must be able to explain why
the minimal effects of the vaccines on transmission
nonetheless warrant coercive vaccine mandates—
especially in light of the many small risks of harm to
others that we permissibly take in other ways and in
different areas of life (cf. Hansson 2003).

The idea that one avoids harming others by get-
ting vaccinated is pervasive and, if untrue, also
potentially deleterious. If people mistakenly believe
that getting vaccinated against COVID-19 will
protect others, then they may alter their behaviour
accordingly—and, paradoxically, increase their
risk of infecting others. This is a real concern, for
many influential public health communications still
urge people to get vaccinated, “To Protect Your-
self, Your Coworkers, Your Patients, Your Family,
and Your Community” (United Nations 2022). Fur-
thermore, should people learn that the case for pro-
tecting others by getting vaccinated is not as strong
as public health officials have communicated it to
be, then this could lead to reactance and a larger
breakdown of public trust and support for COVID-
19 measures. The many stories in the media about
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infections in groups of fully vaccinated people have
already cast public doubt on the idea that the vac-
cines are preventing transmission.

My argument, then, is that in light of the most recent
evidence regarding post-vaccination COVID-19 transmis-
sion, the harm principle does not provide a direct justifi-
cation for coercive vaccination policies (e.g., those that
would exclude unvaccinated people from public spaces).
Some have argued that mandatory vaccination can never
be justified (Kowalik 2021). I do not necessarily argue
that here. Mandates might be justified; for instance, for
individuals who are at highest risk of severe illness from
COVID-19 (Williams 2021). But as a basis for sustain-
able and far-sighted COVID-19 public health policy, coer-
cion should be (re)considered very carefully. In the long
run, coercion is often counterproductive. Coercive meas-
ures can seriously undermine trust, which is an invaluable
resource in healthcare and for the longevity of vaccination
policies (Gur-Arie, Jamrozik, and Kingori 2021a). If the
public health goal is to increase vaccine uptake, coercive
measures can actually increase hesitancy and ultimately
decrease uptake (Bester 2015; Haire et al. 2018). Per-
suasion may ultimately be a better means of promoting
COVID-19 vaccination than coercion or incentivization
(Pennings and Symons 2021).” Research suggests that
people generally respond to the idea of getting vaccinated
for the sake of others (Bohm and Betsch 2022; Kraaije-
veld and Mulder 2022); some might respond to altruis-
tic reasons (i.e., reasons beyond self-protection) even if
the effects of the COVID-19 vaccines on transmission are
minimal. There are important moral reasons for govern-
ments to leave room for citizens to be able to engage in
altruistic behaviour, especially in difficult times (Kraai-
jeveld 2020b). Finally, coercive measures may in and
of themselves sometimes cause harm. According to
Bardosh and colleagues, the COVID-19 vaccine man-
dates, passports, and restrictions that have been widely
adopted around the world may be causing more harm
than good. Their comprehensive analysis “strongly sug-
gests that mandatory COVID-19 vaccine policies have
had damaging effects on public trust, vaccine confi-
dence, political polarization, human rights, inequities,

7 While I have argued that coercive vaccination policies can-
not be directly justified by the harm principle, this should
not be taken to imply that governments cannot or should not
employ other (i.e., non-coercive) measures (e.g., persuasion,
information campaigns, etc.) in order to encourage vaccination,
for instance as proposed by Pennings and Symons (2021).
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and social wellbeing” (Bardosh et al. 2022a, 1). These
potential harms are clearly an important consideration in
any ethical analysis of coercive public health measures.
Healthcare unions in the United Kingdom have recently
voiced concerns that mandatory COVID-19 vaccination
for healthcare workers risks worsening the current staffing
crisis and threatens to undermine healthcare provision at
a time of great pressure and need (Waters 2022). Given
that many healthcare workers have already been infected
with SARS-CoV-2 (Gholami et al. 2021), and given that
previous infection has been found to offer robust protec-
tion that can last for at least thirteen months (Kojima and
Klausner 2022; Kim et al. 2021), there does not seem to
be a strong ethical case for mandates that target healthcare
workers—especially in light of the minimal effects of the
current vaccines on reducing transmission.® Differentiated
measures for unvaccinated individuals require clear goals
and strong justifications (Voo et al. 2022), and others have
argued that policy-makers should in any case not dis-
criminate against natural or post-infection immunity when
it comes to vaccine mandates (Pugh et al. 2022; Tan et al.
2022).

In conclusion, the latest evidence that the current
COVID-19 vaccines have only a modest and tran-
sient effect on transmission raises important ethical
questions. Perhaps most pressing for vaccination
policy is that the harm principle does not appear to
provide substantial grounds for coercive vaccination
policies like mandates, passports, and other restric-
tions. Early on in the pandemic, there was a call for
public health agencies and governments to “do bet-
ter in transparently communicating [...] the justifica-
tions for restrictive interventions, and the long-term
all-things-considered goals of public health policy”
(Jamrozik and Heriot 2020, 1169). Some two years
later at the time of writing, when vaccine mandates
of unprecedented scope and scale have already been
introduced or are on the horizon, I echo this call.
Transparency about the ethical justification of coer-
cive and exclusionary COVID-19 vaccination poli-
cies is all the more urgent.

8 In general, it seems that there is a stronger prima facie rea-
son for vaccine mandates for healthcare workers than for the
general public, given that the former group is more likely to
be in close contact with vulnerable people. Whether such man-
dates are justified all things considered is, of course, subject
to a number of additional considerations. On the other hand,
if mandates for healthcare workers are not ethically justified,
it is difficult to see on what grounds mandates for the general
public would be justified.



Bioethical Inquiry

Declarations

Conflict of Interest The author has no conflict of interest to
declare.

Ethical approval This research did not require ethical
approval.

Open Access This article is licensed under a Creative Com-
mons Attribution 4.0 International License, which permits
use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Crea-
tive Commons licence, and indicate if changes were made. The
images or other third party material in this article are included
in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your
intended use is not permitted by statutory regulation or exceeds
the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit
http://creativecommons.org/licenses/by/4.0/.

References

Acharya, C.B., J. Schrom, A.M. Mitchell, et al. 2021. No sig-
nificant difference in viral load between vaccinated and
unvaccinated, asymptomatic and symptomatic groups when
infected with SARS-CoV-2 Delta Variant. MedRxiv, Sep-
tember 29. https://doi.org/10.1101/2021.09.28.21264262.

Aschwanden, C. 2021. Five reasons why COVID herd immu-
nity is probably impossible. Nature 591: 520-522.

Backhaus, A. 2021. Reply to Subramanian and Kumar, increases
in COVID-19 are unrelated to levels of vaccination across 68
countries and 2947 counties in the United States. SocArXiv
[preprint], December 8. https://doi.org/10.31235/0sf.io/dzk4j.

Bardosh, K., A. de Figueiredo, R. Gur-Arie, et al. 2022a. The
unintended consequences of COVID-19 vaccine policy:
Why mandates, passports and restrictions may cause more
harm than good. BMJ Global Health 7: €008684.

Bardosh, K., A. Krug, E. Jamrozik, T. Lemmens et al. 2022b.
COVID-19 vaccine boosters for young adults: A risk-ben-
efit assessment and five ethical arguments against man-
dates at universities. https://doi.org/10.2139/ssrn.4206070

Bester, J. C. 2015. Vaccine refusal and trust: The trouble with
coercion and education and suggestions for a cure. Jour-
nal of Bioethical Inquiry 12(4): 555-559.

Biglan, T. 2015. Coercion and public health. In The Oxford hand-
book of coercive relationship dynamics, edited by T.J. Dish-
ion and J. Snyder, 356-362. Oxford: Oxford University Press.

Bohm, R., Betsch, C. 2022. Prosocial vaccination. Current
Opinion in Psychology 43: 307-311. https://doi.org/10.
1016/j.copsyc.2021.08.010

Bruemmer, R. 2022. If herd immunity is unlikely, what future
will COVID-19 bring? Montreal Gazette, January 17.
https://montrealgazette.com/news/local-news/if-herd-
immunity-is-unlikely-then-what-future-will-covid-19-
bring. Accessed January 19, 2022.

Chadwick, L. 2022. Mandatory vaccines: Which countries in
Europe are making people get the COVID jab? Euronews,
January 7. https://www.euronews.com/2022/01/06/are-
countries-in-europe-are-moving-towards-mandatory-vacci
nation. Accessed January 20, 2022.

Denier, Y. 2005. On personal responsibility and the human
right to healthcare. Cambridge Quarterly of Healthcare
Ethics 14(2): 224-234.

El Amin, A.N., M.T. Parra, R. Kim-Farley, and J.E. Fielding.
2012. Ethical issues concerning vaccination require-
ments. Public Health Reviews 34(1). https://doi.org/10.
1007/BF03391666.

Federman, J. 2022. Israel study: 4th vaccine shows limited results
with omicron. ABC News, January 18. https://abcnews.go.
com/Health/wireStory/israel-study-4th-vaccine-shows-limit
ed-results-omicron-82312196. Accessed January 18, 2022.

Gholami, M., I. Fawad, S. Shadan, et al. 2021. COVID-19
and healthcare workers: A systematic review and meta-
analysis. International Journal of Infectious Diseases
104: 335-346.

Giubilini, A. 2019. The ethics of vaccination. Cham: Palgrave
Macmillan.

. 2021. The double ethical mistake of vaccinating
children against COVID-19. Practical Ethics Blog, Sep-
tember 13. https://blog.practicalethics.ox.ac.uk/2021/
09/the-double-ethical-mistake-of-vaccinating-children-
against-covid-19/#more-15400. Accessed 20 Sept 2022.

Giubilini, A., T. Douglas, and J. Savulescu. 2018. The moral
obligation to be vaccinated: Utilitarianism, contractual-
ism, and collective easy rescue. Medicine, Health Care
and Philosophy 21(4): 547-560.

Giuffrida, A. 2022. Italy makes Covid vaccinations com-
pulsory for over-50s. The Guardian, January 5. https://
www.theguardian.com/world/2022/jan/05/italy-makes-
covid-vaccinations-compulsory-for-over-50s. Accessed
January 17, 2022.

Gur-Arie, R., E. Jamrozik, and P. Kingori. 2021a. No jab,
no job? Ethical issues in mandatory COVID-19 vacci-
nation of healthcare personnel. BMJ Global Health 6:
e004877. https://doi.org/10.1136/bmjgh-2020-004877

Gur-Arie, R., S.R. Kraaijeveld, and E. Jamrozik. 2021b. An
ethical analysis of vaccinating children against COVID-
19: Benefits, risks, and issues of global health equity.
Wellcome Open Research 6: 252. https://doi.org/10.
12688/wellcomeopenres.17234.2

Haire, B., P. Komesaroff, R. Leontini, and C.R. Maclntyre.
2018. Raising rates of childhood vaccination: The trade-
off between coercion and trust. Journal of Bioethical
Inquiry 15(2): 199-209.

Hansson, S.0O. 2003. Ethical criteria of risk acceptance. Erk-
enntnis 59(3): 291-309.

Harris, R.J., J.A. Hall, A. Zaidi, N.J. Andrews, J.K. Dunbar,
and G. Dabrera. 2021. Effect of vaccination on house-
hold transmission of SARS-CoV-2 in England. New
England Journal of Medicine 385(8): 759-760.

Ho, A., and V. Huang. 2021. Unmasking the ethics of public
health messaging in a pandemic. Journal of Bioethical
Inquiry 18(4): 549-559.

Holder, J. 2022. Tracking coronavirus vaccinations around
the world. New York Times, January 8. https://www.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1101/2021.09.28.21264262
https://doi.org/10.31235/osf.io/dzk4j
https://doi.org/10.2139/ssrn.4206070
https://doi.org/10.1016/j.copsyc.2021.08.010
https://doi.org/10.1016/j.copsyc.2021.08.010
https://montrealgazette.com/news/local-news/if-herd-immunity-is-unlikely-then-what-future-will-covid-19-bring
https://montrealgazette.com/news/local-news/if-herd-immunity-is-unlikely-then-what-future-will-covid-19-bring
https://montrealgazette.com/news/local-news/if-herd-immunity-is-unlikely-then-what-future-will-covid-19-bring
https://www.euronews.com/2022/01/06/are-countries-in-europe-are-moving-towards-mandatory-vaccination
https://www.euronews.com/2022/01/06/are-countries-in-europe-are-moving-towards-mandatory-vaccination
https://www.euronews.com/2022/01/06/are-countries-in-europe-are-moving-towards-mandatory-vaccination
https://doi.org/10.1007/BF03391666
https://doi.org/10.1007/BF03391666
https://abcnews.go.com/Health/wireStory/israel-study-4th-vaccine-shows-limited-results-omicron-82312196
https://abcnews.go.com/Health/wireStory/israel-study-4th-vaccine-shows-limited-results-omicron-82312196
https://abcnews.go.com/Health/wireStory/israel-study-4th-vaccine-shows-limited-results-omicron-82312196
https://blog.practicalethics.ox.ac.uk/2021/09/the-double-ethical-mistake-of-vaccinating-children-against-covid-19/#more-15400
https://blog.practicalethics.ox.ac.uk/2021/09/the-double-ethical-mistake-of-vaccinating-children-against-covid-19/#more-15400
https://blog.practicalethics.ox.ac.uk/2021/09/the-double-ethical-mistake-of-vaccinating-children-against-covid-19/#more-15400
https://www.theguardian.com/world/2022/jan/05/italy-makes-covid-vaccinations-compulsory-for-over-50s
https://www.theguardian.com/world/2022/jan/05/italy-makes-covid-vaccinations-compulsory-for-over-50s
https://www.theguardian.com/world/2022/jan/05/italy-makes-covid-vaccinations-compulsory-for-over-50s
https://doi.org/10.1136/bmjgh‐2020‐004877
https://doi.org/10.12688/wellcomeopenres.17234.2
https://doi.org/10.12688/wellcomeopenres.17234.2
https://www.nytimes.com/interactive/2021/world/covid-vaccinations-tracker.html

Bioethical Inquiry

nytimes.com/interactive/2021/world/covid-vaccinations-
tracker.html. Accessed January 9, 2022.

Holland, S. 2015. Public health ethics, 2nd ed. Cambridge:
Polity Press.

Ivankovié, V., and L. Savi¢. 2021. Three harm-based argu-
ments for a moral obligation to vaccinate. Health Care
Analysis 30(1): 18-34.

Jamrozik, E., and G.S. Heriot. 2020. Pandemic public health
policy: With great power comes great responsibility.
Internal Medicine Journal 50(10): 1169-1173.

Kim, P., S.M. Gordon, M.M. Sheehan, and M.B. Rothberg.
2021. Duration of Severe Acute Respiratory Syndrome
Coronavirus 2 natural immunity and protection against
the Delta Variant: A retrospective cohort study. Clinical
Infectious Diseases 75(1): e185-e190.

Kojima, N., and J.D. Klausner. 2022. Protective immunity after
recovery from SARS-CoV-2 infection. The Lancet Infec-
tious Diseases 22(1): P12-14.

Kowalik, M. 2021. Ethics of vaccine refusal. Journal of Medi-
cal Ethics 48(4): 240-243.

Kraaijeveld, S.R. 2020a. Vaccinating for whom? Distinguish-
ing between self-protective, paternalistic, altruistic and
indirect vaccination. Public Health Ethics 13(2): 190-200.
https://doi.org/10.1093/phe/phaa005

. 2020b. COVID-19: Against a lockdown approach.
Asian Bioethics Review 13(2): 195-212. https://doi.org/10.
1007/s41649-020-00154-y

Kraaijeveld, S. R., and B. C. Mulder. 2022. Altruistic Vacci-
nation: Insights from Two Focus Group Studies. Health
Care Analysis 30(3-4) 275-295. https://doi.org/10.1007/
$10728-022-00453-5

Kraaijeveld, S.R., and E. Jamrozik. 2022. Moraliza-
tion and mismoralization in public health. Medicine
Health Care and Philosophy. https://doi.org/10.1007/
s11019-022-10103-1

Kraaijeveld, S.R., R. Gur-Arie, and E. Jamrozik. 2022.
Against COVID-19 vaccination of healthy children.
Bioethics  36(6):  687-698.  https://doi.org/10.1007/
s41649-020-00154-y

Krom, A. 2001. The harm principle as a mid-level principle?
Three problems from the context of infectious disease
control. Bioethics 25(8): 437-444.

Ledford, H. 2020. What the immune response to the coro-
navirus says about the prospects for a vaccine. Nature
585(7823): 20-21.

Mill, J.S. 2005[1859]. On liberty. Maryland: Rowman &
Littlefield.

Nohynek, H., and A. Wilder-Smith. 2022. Does the world still
need new COVID-19 vaccines? The New England Journal
of Medicine 386: 2140-2142.

Orenstein W.A., and R. Ahmed 2017. Simply put: Vaccination
saves lives. Proceedings of the National Academy of Sci-
ences of the United States of America 114: 4031-4033.

Pennings, S., and X. Symons. 2021. Persuasion, not coercion or
incentivisation, is the best means of promoting COVID-19
vaccination. Journal of Medical Ethics 47: 709-711.

Piovaccari, G. 2022. Don’t discriminate against the unvac-
cinated, Amnesty International tells Italy. Reuters, Janu-
ary 16. https://www.reuters.com/world/europe/dont-discr
iminate-against-unvaccinated-amnesty-international-tells-
italy-2022-01-16/. Accessed January 17, 2022.

@ Springer

Prosser, A., B. Helfer, and D.L. Steiner. 2021. Evaluating the
number of unvaccinated people needed to exclude to pre-
vent SARS-CoV-2 transmissions. MedRxiv [preprint],
December 11. https://doi.org/10.1101/2021.12.08.21267
162. Accessed January 8, 2022.

Pugh, J., J. Savulescu, R.C.H. Brown, and D. Wilkinson.
2022. The unnaturalistic fallacy: COVID-19 vaccine
mandates should not discriminate against natural immu-
nity. Journal of Medical Ethics 48: 371-377.

Quiroz-Gutierrez, M. 2022. All 92 U.S. cruises with pas-
sengers have reported COVID cases. Fortune, January
7. https://fortune.com/2022/01/07/cruises-covid-cases-
all-trips-cdc-carnival-norwegian/. Accessed January 9,
2022.

Singanayagam, A., S. Hakki, J. Dunning, et al. 2021. Com-
munity transmission and viral load kinetics of the
SARS-CoV-2 delta (B.1.617.2) variant in vaccinated and
unvaccinated individuals in the U.K.: A prospective, lon-
gitudinal, cohort study. The Lancet Infectious Diseases
22(2): 183-195.

Statens Serum Institute. 2021. COVID-19 rapport om omik-
ronvarianten. December 31. https:/files.ssi.dk/covid19/
omikron/statusrapport/rapport-omikronvarianten-31122
021-ct18. Accessed January 9, 2022.

Steinbuch, Y. 2022. Belgian research outpost in Antarctica hit
by COVID-19 outbreak. New York Post, January 4. https://
nypost.com/2022/01/04/belgian-outpost-in-antarctica-hit-
by-covid-19-outbreak/. Accessed January 17, 2022.

Stokel-Walker, C. 2022. What do we know about covid vac-
cines and preventing transmission? BMJ 376: 0298.

Tan, S.T., A.T. Kwan, I. Rodriguez-Barraquer, et al. 2022. Infec-
tiousness of SARS-CoV-2 breakthrough infections and rein-
fections during the Omicron wave. medRxiv. https://doi.org/
10.1101/2022.08.08.22278547

Subramanian, S.V., and A. Kumar. 2021. Increases in COVID-
19 are unrelated to levels of vaccination across 68 coun-
tries and 2947 counties in the United States. European
Journal of Epidemiology 36(12): 1237-1240.

U.K. Health Security Agency. 2022a. COVID-19 vaccine sur-
veillance report. Week 2. GOV.UK, January 13. https://
assets.publishing.service.gov.uk/government/uploads/sys-
tem/uploads/attachment_data/file/1046431/Vaccine-surve
illance-report-week-2-2022.pdf. Accessed January 18,
2022.

. 2022b. COVID-19 vaccine surveillance report. Week
42. GOV.UK. https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment_data/file/
1046431/Vaccine-surveillance-report-week-2-2022.pdf.
Accessed 18 Jan 2022.

United Nations. 2022. Why get vaccinated? https://www.un.org/
sites/un2.un.org/files/why-get-vaccinated.pdf. Accessed
January 8, 2022.

Vashishtha, V.M., and P. Kumar. 2022. Looking to the future: Is
a universal coronavirus vaccine feasible? Expert Review of
Vaccines 21(3): 277-280.

Verweij, M. 2005. Obligatory precautions against infection.
Bioethics 19: 323-335.

Verweij, M., and A. Dawson. 2004. Ethical principles for
collective immunisation programmes. Vaccine 22:
3122-3126.



https://www.nytimes.com/interactive/2021/world/covid-vaccinations-tracker.html
https://www.nytimes.com/interactive/2021/world/covid-vaccinations-tracker.html
https://doi.org/10.1093/phe/phaa005
https://doi.org/10.1007/s41649-020-00154-y
https://doi.org/10.1007/s41649-020-00154-y
https://doi.org/10.1007/s10728-022-00453-5
https://doi.org/10.1007/s10728-022-00453-5
https://doi.org/10.1007/s11019-022-10103-1
https://doi.org/10.1007/s11019-022-10103-1
https://doi.org/10.1007/s41649-020-00154-y
https://doi.org/10.1007/s41649-020-00154-y
https://www.reuters.com/world/europe/dont-discriminate-against-unvaccinated-amnesty-international-tells-italy-2022-01-16/
https://www.reuters.com/world/europe/dont-discriminate-against-unvaccinated-amnesty-international-tells-italy-2022-01-16/
https://www.reuters.com/world/europe/dont-discriminate-against-unvaccinated-amnesty-international-tells-italy-2022-01-16/
https://doi.org/10.1101/2021.12.08.21267162
https://doi.org/10.1101/2021.12.08.21267162
https://fortune.com/2022/01/07/cruises-covid-cases-all-trips-cdc-carnival-norwegian/
https://fortune.com/2022/01/07/cruises-covid-cases-all-trips-cdc-carnival-norwegian/
https://files.ssi.dk/covid19/omikron/statusrapport/rapport-omikronvarianten-31122021-ct18
https://files.ssi.dk/covid19/omikron/statusrapport/rapport-omikronvarianten-31122021-ct18
https://files.ssi.dk/covid19/omikron/statusrapport/rapport-omikronvarianten-31122021-ct18
https://nypost.com/2022/01/04/belgian-outpost-in-antarctica-hit-by-covid-19-outbreak/
https://nypost.com/2022/01/04/belgian-outpost-in-antarctica-hit-by-covid-19-outbreak/
https://nypost.com/2022/01/04/belgian-outpost-in-antarctica-hit-by-covid-19-outbreak/
https://doi.org/10.1101/2022.08.08.22278547
https://doi.org/10.1101/2022.08.08.22278547
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1046431/Vaccine-surveillance-report-week-2-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1046431/Vaccine-surveillance-report-week-2-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1046431/Vaccine-surveillance-report-week-2-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1046431/Vaccine-surveillance-report-week-2-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1046431/Vaccine-surveillance-report-week-2-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1046431/Vaccine-surveillance-report-week-2-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1046431/Vaccine-surveillance-report-week-2-2022.pdf
https://www.un.org/sites/un2.un.org/files/why-get-vaccinated.pdf
https://www.un.org/sites/un2.un.org/files/why-get-vaccinated.pdf

Bioethical Inquiry

Voo, T.C., J. Savulescu, O. Schaefer, A.H.Z. Ling, and C.C.
Tam. 2022. COVID-19 differentiated measures for unvac-
cinated individuals: The need for clear goals and strong
justifications. Vaccine 40(36): 5333-5337.

Waters, A. 2022. COVID-19: Reassess effects of mandatory
vaccination on staffing, urge unions. The BMJ 376: 0139.

Wilder-Smith, A. 2021. What is the vaccine effect on reducing
transmission in the context of the SARS-CoV-2 delta vari-
ant? The Lancet Infectious Diseases 21: S1473-3099.

Williams, B.M. 2021. The ethics of selective mandatory vaccina-
tion for COVID-19. Public Health Ethics 15(1): 74-86.

‘World Health Organization. 2017. Human rights and health. WHO,
December 29. https://www.who.int/news-room/fact-sheets/
detail/human-rights-and-health. Accessed January 21, 2022.

Zheng, C., W. Shao, X. Chen, et al. 2022. Real-world effec-
tiveness of COVID-19 vaccines: A literature review and
meta-analysis. International Journal of Infectious Dis-
eases 114: 252-260.

Publisher’s note Springer Nature remains neutral with regard
to jurisdictional claims in published maps and institutional
affiliations.

@ Springer


https://www.who.int/news-room/fact-sheets/detail/human-rights-and-health
https://www.who.int/news-room/fact-sheets/detail/human-rights-and-health

	The Ethical Significance of Post-Vaccination COVID-19 Transmission Dynamics
	Abstract 
	Introduction 
	Post-Vaccination COVID-19 Transmission
	Ethical Implications
	References


