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Summary Unvaccinated people have a mortality rate from COVID-19 that is 32-fold
that of fully vaccinated people. Yet, in the UK, more than 4% of adults have not
accepted a vaccine to protect them against COVID-19 and at the time of writing only
73% of people were fully vaccinated. Psychological and societal factors underlying
vaccine hesitation or refusal are complex. In this paper, we use evolutionary science
to help explain how vaccine refusal can be the result of an historic adaptation to
protect against the repetition of past trauma, including, for many, that of systemic
racism and/or deprivation, and misguided attempt to preserve fertility. We discuss
some resulting cognitive biases and conclude with recommendations for practice.
Keywords Evolution; COVID-19; vaccine refusal; systemic racism; social
deprivation.

The COVID-19 pandemic has, at the time of writing, led to
over 5 million deaths worldwide.1 This number would
undoubtably have been significantly greater without the devel-
opment of effective vaccines. The Office for National Statistics
reported that the mortality rate among unvaccinated people
is about 850/100 000, compared with 26/100 000 in fully
vaccinated people.2 Yet more than 4% of adults in the UK are
actively choosing not to be vaccinated.3 This is surprising, as
the vaccines are effective, free, easily available and widely
recommended. Over 138 million vaccine doses have been
given in the UK, yet only 73% of the UK population is fully
vaccinated and over 157 000 COVID-related deaths have been
reported.4 Worldwide over 10 billion doses of the vaccine have

been given and 53.7% of the world is fully vaccinated.5

Vaccines save lives and the majority of the population accept
this. What needs to be explained is that a significant minority
of the population refuse vaccination despite its clear benefits
in terms of health and survival.

The UK data about unvaccinated people is clear: there is
a preponderance of Black or Black British people, of whom
21% are unvaccinated, as are 14% of the Muslim community
and 4% of White adults. Also, in communities with high
levels of deprivation, the rate of nonimmunised people is
8%, whereas among the least deprived it is 2%.3 However,
in studies, psychological measures of collectivism (the con-
sideration of individual versus group benefits) and reactance
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(intolerance of others telling one what to do) outperform
ethnic and financial status in predicting vaccine refusal.6

Research suggests that a distrust of authority is the best pre-
dictor of not being vaccinated.7,8

Psychiatrists are well placed to help understand the prob-
lem of lack of trust. We know that distrust in authority figures
is usually based on past experiences. Historically, there have
been many ethical violations in the healthcare of Black peo-
ple, of which the Tuskegee experiment, in which people with
syphilis were left untreated despite the availability of peni-
cillin, is but one example.9 Also, we can speculate that the
success of previous vaccinations against measles and polio
has led to a loss of cultural memory of childhood deaths
and disability and that vaccine refusal now feels less person-
ally threatening.

Currently, deepening social inequality and deprivation
understandably lead to decreasing trust in a government
that is supposed to help the underprivileged, but does not
do so.9

Where trust is lacking, conspiracy theories are more
likely to arise and spread. A conspiracy is defined as a secret
plan made by malevolent, powerful people. As there is plenty
of evidence of this having happened in the past and a lived
experience of being at the mercy of people in authority
now, it is not surprising that conspiracy theories flourish.
Social media allow like-minded people to find each other,
which reaffirms group thinking. Not trusting people who
have a track record of not having your best interests at
heart is not pathological, but adaptive. Evolutionary science
can help explain this.

What we can learn from evolutionary science

The mark of evolutionary success is survival and reproduc-
tion. Natural selection describes the process by which
those organisms that are most suited to their environment
have the best chance to survive and reproduce and their
genes are therefore propagated. Evolution has no foresight
and only has the past to go on and thus does not prepare
us for just one optimal future condition. On the contrary,
there are often a wide range of possible environments and
there are also many different strategies that can be success-
ful. For example, in a benign environment, it makes sense to
delay reproduction, have fewer children and invest more in
each. This is typical of a ‘slow life history’. On the other
hand, if the environment is harsh and survival is not certain,
those people who follow a ‘fast life history’ and reproduce
early and have more children have a greater chance of leav-
ing living descendants.10

People who have been oppressed and whose fertility has
been curtailed will be much more sensitive to threats to
their future reproduction. This is the case for ethnic minor-
ities and for people who live under conditions of high depriv-
ation. Nesse described how the functioning of the anxiety
system is akin to a smoke detector.11 It is evolutionarily
sensible to overreact to avoid a potentially catastrophic dan-
ger (a false positive), rather than be complacent and die (a
false negative) or be unable to leave descendants.
Therefore, the widespread fear that the vaccine may reduce
fertility12 is highly salient, despite the lack of scientific

evidence to support this fear. It may, therefore, not be a
coincidence that the vaccination rate in older people is
close to 100%, whereas almost 1 in 10 of 22- to 25-year-olds
are not vaccinated.3 Of course, a further explanation is that
COVID-19 has a disproportionate impact on the elderly com-
pared with the young.

Detecting and avoiding threats is a crucial skill shaped
by natural selection. When this ability is triggered unneces-
sarily (false positive), it may be expressed as conspiratorial
thinking and even paranoia. However, where there has
been a proven threat in the past, humans have generally
adapted to be more careful in future. Post-traumatic stress
disorder (PTSD), with the symptoms of hypervigilance,
avoidance of similar situations and re-experiencing of
trauma, is, in moderate levels, evolutionarily adaptive in
that it keeps us on our toes, keeps us safe and does not let
us forget. This can help us avoid a future catastrophic danger
and therefore allows us to survive and reproduce. However,
PTSD can be excessive, as seen in clinical cases, being seen
as an extreme of such an adaptation and a mismatch with
modern environments.13

The role of widespread misinformation should also be
considered. Ironically, even before the pandemic, social
psychology researchers proposed that an ‘inoculation’ of
facts in the era of fake news may be needed.14 Such an
approach would build on trust and counteract unhelpful
impulsive decisions in the context of emotionally salient
information. Given the fast pace of changing information
during the pandemic, people who have persistent trust
issues may be drawn into more extreme views. A line of
evidence showed that a shift to extreme views is associated
with impulsive decisions based on imperfectly processed evi-
dence.15 One might argue that vaccine misinformation
hijacked the trust systems that pushed the limits of an adap-
tive system interfering with decision-making even in the face
of compelling evidence of vaccine effectiveness. Widely
available access to social media platforms, and the algo-
rithms that potentiate continuous flow of misinformation,
may also have played a role.

It is understandable that those who have suffered dis-
crimination, oppression or racism from authorities in the
past will be much more likely to suspect it will happen
again. Interestingly, even some people who have not suffered
discrimination have struggled with taking advice to get vac-
cine ‘boosted’ from politicians who have been mendacious
over other matters. We need to understand how much
more difficult it is for those people to trust healthcare pro-
fessionals, especially those who have experienced recent or
past intergenerational trauma from authority figures.

Recent research confirms that people are much more
likely to be vaccinated if other people like them are vacci-
nated too. Evolutionary science also describes how it has
been critically important in our evolutionary past to not be
ostracised from our in-group, as that would have meant cer-
tain death. We are therefore adapted to fit in with our family
and friends and find it very difficult to go against what they
advise.16 This is especially relevant (and problematic) if our
friends are against accepting the vaccine.

Lastly, evolutionary theory informs us about ‘trade-offs’:
as life is rarely easy, we need to weigh up the risks and ben-
efits to make decisions. These are mostly unconscious. We

SPECIAL ARTICLE

Swanepoel et al Understanding vaccine refusal through evolutionary science

225

https://doi.org/10.1192/bjb.2022.36 Published online by Cambridge University Press

https://doi.org/10.1192/bjb.2022.36


are the descendants of a long unbroken line of ancestors who
survived and reproduced, and we have evolved to prioritise
our own survival and that of our offspring.10 Therefore, we
are vulnerable to cognitive biases if the information we are
provided with does not match what we feel we need to
achieve these aims (Box 1).

Where psychiatric skills can help

Psychiatrists are experts at diagnosing and managing mental
disorder. In terms of vaccine refusal, it is very rare that overt
psychopathology is the primary cause. One study demon-
strated that some psychiatric patients have higher rates of
vaccine refusal than the general population, especially
those with PTSD, anxiety disorders and substance use disor-
ders.18 However, another study demonstrated that vaccine
hesitancy in psychiatric in-patients mapped more clearly
on to educational and ethnic characteristics.19

The definition of a delusion requires that the belief is
not one ordinarily accepted by other members of the per-
son’s culture or subculture and is particularly self-
referential, which clearly does not apply to general vaccine
refusal. Consequently, the main role for a psychiatrist should
be in terms of applying legislation such as the Mental

Capacity Act 2005 in England and Wales, designed for
patients who have a disturbance of the mind or brain.
Patients are thereby evaluated on their ability to understand,
retain and weigh up the risks and benefits and communicate
their decision. It is nevertheless important to remember that
people are allowed to make unwise decisions.

The role of a psychiatrist must not lie in inappropriately
forcing people to do something they do not want to do. The
Mental Health Act 1983 clearly does not apply to people who
simply refuse vaccines. What psychiatrists as doctors can do,
though, is to help understand the patient’s reluctance and to
educate and persuade them to move in the direction that is
in their best interests. Psychiatrists are also well placed to
explore past experiences that could cause mistrust of the
healthcare system, and other reasons for hesitancy, includ-
ing needle phobia. As psychiatrists we need to be mindful,
at least in theory, that some patients who have been forced
to have injected medication (for example during rapid tran-
quillisation or depot antipsychotic medication) may have
complex transference responses which may lead to our
involvement being unintentionally counterproductive when
we recommend vaccination.

Problems that require a political solution

We have so far focused on the individual. However, it is clear
that there are international forces at work that have a great
influence on individuals that may surpass the effects of their
in-group of family and friends. People who are ideologically
motivated to be against vaccines are called anti-vaxxers. The
anti-vaxxers are partly driven by people who are economic-
ally motivated by selling ineffective preparations that sup-
posedly protect against COVID-19 or hasten recovery, or
who earn substantial sums from social media sites through
the traffic they attract to their sites.17 There are also anti-
vaxxers who are politically motivated and who aim to
destabilise countries and governments. A recent investigation
showed that those spreading misinformation are ‘well
financed, determined and disciplined’ and ‘actively working
to sow doubts about the deadliness of COVID-19, vaccines
and medical professionals’ integrity’.20 Manipulating people
for political or economic gain is a part of international big
business and is poorly regulated in online services. Scams
and disinformation need to be combatted at a national level.

In the USA, political affiliation is also a major determin-
ant of one’s stance on vaccines, even stronger than ethnicity
or socioeconomic status. A polarised political landscape may
have contributed to extreme decisions that would not be
possible in other circumstances.21

Recommendations for practice

It is easier to blame an individual than to consider complex
systemic effects – this is as true for obesity and child mal-
treatment as it is for people who refuse to accept the
COVID-19 vaccine. Unfortunately, the natural protective
effect that distrust in authority holds for people who have
reason to feel that way can be co-opted and amplified by
others who seek financial and/or political gain by exploiting
that distrust.

Box 1. Cognitive biases: examples that can arise in terms of
vaccine refusal17

Cognitive dissonance
If the facts are in conflict with our opinions, we are more likely

to discount the facts:

‘The healthcare professionals say the vaccine is safe, but
my parents and friends say it’s dangerous. I also think the
pharmaceutical companies lie and are profiteering.’

Omission bias
Believing that a bad outcome is morally more reprehensible

when caused by an action rather than an inaction:

‘If I allow my child to be immunised and she has side-
effects, it is my fault. If she gets COVID and is ill, it is not
my fault.’

Confirmation bias
Focusing on information that supports our pre-existing beliefs

and ignoring any evidence presented to the contrary:

‘My aunt had COVID and was fine, so I’ll be fine too –
the newspapers exaggerate.’

Availability heuristic
Rare occurrences are newsworthy and memorable and seem to

be much more prevalent than they are:

‘I’ve seen a lot about people getting clotting problems
and heart problems from the vaccine. Therefore it is too
dangerous for me or my children.’

Illusory correlation
Correlation is not causation – but may seem like it:

‘My cousin had the vaccine and then 6 months later had
a miscarriage. I’m not risking it.’
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As vaccine hesitancy is a complex, multifaceted problem,
a one-size-fits-all solution will not be effective. Strategies that
have been shown to increase vaccine uptake are:22,23

• listening to the individual and taking their concerns ser-
iously and using motivational interviewing skills to help

• not engaging with misinformation online, as that can
increase traffic and amplify it

• sharing good-quality information from organisations that
are above distrusted authority figures, for example from
the World Health Organization24 rather from than the
national government

• encouraging scientists, faith leaders and healthcare pro-
fessionals to share that they are vaccinated and that it
is safe and to support others from their social and/or eth-
nic background to be able to do the same

• avoiding the imposition of mandatory vaccination pro-
grammes that may increase uptake in the short-term,
but may cause a serious backlash against all vaccines in
the longer term.25

Conclusions

Psychiatrists should be well placed to understand and pro-
vide advice for tricky medical problems. Addressing vaccine
refusal by considering (a) predisposing factors such as the
intergenerational trauma of racism, (b) precipitating factors
such as (untrue) accounts of vaccines affecting fertility and
(c) avoiding perpetuating factors such as anti-vaxxer social
media echo chambers can help us understand that vaccine
refusal is a serious and complex problem needing a multi-
pronged approach and prevention of knee-jerk simplistic
reactions that are likely to backfire.

In the short term, we need to be respectful of people
who are wary of being vaccinated and be careful not to add
to their distrust of authority by being dismissive of them
and confirming their mistrust in professionals. In the longer
term, we need to advocate for better education to help peo-
ple spot misinformation and for better social support to
build trust in appropriate authority figures. Many polls
have confirmed that doctors are highly trusted by the public
– much more so than politicians.26 Let us use that trust in
the best interests of the communities we serve.

About the authors

Annie Swanepoel is a consultant child and adolescent psych-
iatrist working in Southend, Essex and Thurrock Children’s
and Adolescent’s Mental Health Service (SET CAMHS),
North East London NHS Foundation Trust (NELFT),
Chelmsford, UK. Riadh Abed is a retired consultant general
adult psychiatrist living in Sheffield, UK. Muzaffer Kaser is
a consultant general adult and liaison psychiatrist working
in Cambridgeshire and Peterborough NHS Foundation
Trust and in the Department of Psychiatry at the University
of Cambridge, UK. Paul St John Smith is a retired consult-
ant general adult psychiatrist living in St Albans, UK.

Data availability
Data availability is not applicable to this article as no new data were created
or analysed in this study.

Acknowledgements
We thank Dr Gül Deniz Salali for her helpful comments when reading an ini-
tial draft of the manuscript.

Author contributions
All authors contributed to the paper.

Funding
This research received no specific grant from any funding agency, commer-
cial or not-for-profit sectors.

Declaration of interest
None.

References
1 Worldometer. COVID-19 coronavirus pandemic (https://www.worldometers.

info/coronavirus/).

2 Sky News. COVID death risk 32 times higher for the unvaccinated, figures
suggest. Sky News, 1 Nov 2021 (https://news.sky.com/story/covid-
death-risk-32-times-higher-for-the-unvaccinated-figures-suggest-
12457074).

3 Office for National Statistics. Coronavirus and Vaccine Hesitancy,
Great Britain: 9 August 2021. ONS, 2021 (https://www.ons.gov.uk/
peoplepopulationandcommunity/healthandsocialcare/healthandwellbeing/
bulletins/coronavirusandvaccinehesitancygreatbritain/9august2021).

4 Office for National Statistics. Vaccinations in United Kingdom. ONS,
2022 (https://coronavirus.data.gov.uk/details/vaccinations).

5 Our World in Data. Coronavirus (COVID-19) Vaccinations. Global Change
Data Lab, 2022 (https://ourworldindata.org/covid-vaccinations).

6 Salali GD, Uysal MS, Bozyel G, Akpınar E, Aksu A. Does social influence
affect COVID-19 vaccination intention among the unvaccinated?
PsyArXiv [Preprint] 2022. Available from: https://doi.org/10.31234/
osf.io/5qc3z.

7 Schernhammer E, Weitzer J, Laubichler MD, Birmann BM, Bertau M,
Zenk L, et al. Correlates of COVID-19 vaccine hesitancy in Austria:
trust and the government. J Public Health (Oxf) 2021; 44: e106–16.

8 Wagner CE, Prentice JA, Saad-Roy CM, Yang L, Grenfell BT, Levin SA,
et al. Economic and behavioral influencers of vaccination and anti-
microbial use. Front Public Health 2020; 8: 614113.

9 Bajaj SS, Stanford FC. Beyond Tuskegee – vaccine distrust and everyday
racism. N Engl J Med 2021; 384: e12.

10 Arnot M, Brandl E, Campbell OLK, Chen Y, Du J, Dyble M, et al. How
evolutionary behavioural sciences can help us understand behaviour
in a pandemic. Evol Med Public Health 2020; 2020: 264–78.

11 Nesse RM. The smoke detector principle: signal detection and optimal
defense regulation. Evol Med Public Health 2019; 1: 1.

12 Diaz P, Reddy P, Ramasahayam R, Kuchakulla M, Ramasamy R.
COVID-19 vaccine hesitancy linked to increased internet search queries
for side effects on fertility potential in the initial rollout phase following
emergency use authorization. Andrologia 2021; 53(9): e14156.

13 Zefferman MR, Mathew S. Combat stress in a small-scale society
suggests divergent evolutionary roots for posttraumatic stress dis-
order symptoms. Proc Natl Acad Sci U S A 2021; 118(15): e2020430118.

14 Schmid P, Betsch C. Effective strategies for rebutting science denialism
in public discussions. Nat Hum Behav 2019; 3: 931–9.

15 Zmigrod L, Eisenberg IW, Bissett PG, Robbins TW, Poldrack RA.
The cognitive and perceptual correlates of ideological attitudes: a
data-driven approach. Philos Trans R Soc B 2021; 376(1822): 20200424.

SPECIAL ARTICLE

Swanepoel et al Understanding vaccine refusal through evolutionary science

227

https://doi.org/10.1192/bjb.2022.36 Published online by Cambridge University Press

https://www.worldometers.info/coronavirus/
https://www.worldometers.info/coronavirus/
https://www.worldometers.info/coronavirus/
https://news.sky.com/story/covid-death-risk-32-times-higher-for-the-unvaccinated-figures-suggest-12457074
https://news.sky.com/story/covid-death-risk-32-times-higher-for-the-unvaccinated-figures-suggest-12457074
https://news.sky.com/story/covid-death-risk-32-times-higher-for-the-unvaccinated-figures-suggest-12457074
https://news.sky.com/story/covid-death-risk-32-times-higher-for-the-unvaccinated-figures-suggest-12457074
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandwellbeing/bulletins/coronavirusandvaccinehesitancygreatbritain/9august2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandwellbeing/bulletins/coronavirusandvaccinehesitancygreatbritain/9august2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandwellbeing/bulletins/coronavirusandvaccinehesitancygreatbritain/9august2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandwellbeing/bulletins/coronavirusandvaccinehesitancygreatbritain/9august2021
https://coronavirus.data.gov.uk/details/vaccinations
https://coronavirus.data.gov.uk/details/vaccinations
https://ourworldindata.org/covid-vaccinations
https://ourworldindata.org/covid-vaccinations
https://doi.org/10.31234/osf.io/5qc3z
https://doi.org/10.31234/osf.io/5qc3z
https://doi.org/10.31234/osf.io/5qc3z
https://doi.org/10.1192/bjb.2022.36


16 Salali GD, Uysal MS. Why some hesitate more: cross-cultural variation
in conspiracy beliefs, belief in science, and vaccine attitudes. MedRxiv
[Preprint] 2021. Available from: https://doi.org/10.1101/2021.07.09.
21260228.

17 Watts S. 5 cognitive biases that explain why people still don’t vaccinate.
Forbes, 21 Feb 2019 (https://www.forbes.com/sites/sarahwatts/
2019/02/21/5-cognitive-biases-that-explain-why-people-still-dont-
vaccinate/?sh=3b089d6a4414).

18 Eyllon M, Dang AP, Barnes JB, Buresh J, Peloquin GD, Hogan AC, et al.
Associations between psychiatric morbidity and COVID-19 vaccine
hesitancy: an analysis of electronic health records and patient survey.
Psychiatry Res 2022; 307: 114329.

19 Uvais NA. COVID-19 vaccine hesitancy among patients with psychiatric
disorders. Prim Care Companion CNS Disord 2021; 23(6): 21br03028.

20 Ahmed I. Dismantling the anti-vaxx industry. Nat Med 2021; 27: 366.

21 Galston WA. For COVID-19 vaccinations, party affiliation matters more
than race and ethnicity. Brookings, 1 Oct 2021 (https://www.brookings.
edu/blog/fixgov/2021/10/01/for-covid-19-vaccinations-party-affiliation-
matters-more-than-race-and-ethnicity).

22 Center for Countering Digital Hate. The Anti-Vaxx Playbook. CCDH,
2020 (https://www.counterhate.com/_files/ugd/f4d9b9_9334b9f0
e04b4299a82e3faa93be4eb1.pdf).

23 Panchal R, Jack A. The contagiousness of memes: containing the
spread of COVID-19 conspiracy theories in a forensic psychiatric hos-
pital. BJPsych Bull 2022; 46: 36–42.

24 World Health Organization. Coronavirus disease (COVID-19): vaccines
safety. WHO, 21 Jan 2022 (https://www.who.int/news-room/questions-
and-answers/item/coronavirus-disease-(covid-19)-vaccines-safety).

25 Haviari S, Bénet T, Saadatian-Elahi M, André P, Loulergue P, Vanhems
P. Vaccination of healthcare workers: a review. Hum Vaccin Immunother
2015; 11: 2522–37.

26 Ipsos. Ipsos Veracity Index 2020. Ipsos, 26 Nov 2020 (https://www.
ipsos.com/en-uk/ipsos-mori-veracity-index-2020-trust-in-professions).

PRAXIS

How can we overcome health inequalities in
psychiatry?
Jonathan Monk-Cunliffe

BJPsych Bulletin (2023) 47, 228–230, doi:10.1192/bjb.2023.49

Centre for Academic Mental Health,
University of Bristol, Bristol, UK

Correspondence to Dr Jonathan
Monk-Cunliffe (j.monk-cunliffe@bristol.
ac.uk)

First received 18 May 2023, accepted
19 May 2023

© The Author(s), 2023. Published by
Cambridge University Press on behalf of
the Royal College of Psychiatrists. This is
an Open Access article, distributed
under the terms of the Creative
Commons Attribution licence (http://
creativecommons.org/licenses/by/4.
0/), which permits unrestricted re-use,
distribution and reproduction, provided
the original article is properly cited.
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We know that poverty and marginalisation cause mental ill-
ness and affect some groups more than others. We know
that people from minoritised groups, be that based on ethni-
city, sexuality or gender identity, receive different care and
have different health outcomes.1 We also know that people
with severe mental illness die, on average, 20 years younger
than the general population.2

There is a wealth of evidence for interventions at a ser-
vice and population level that can address these

inequalities, and the moral, ethical and economic reasons
for doing so are well established. Yet, psychiatry has failed
to effectively overcome these stark facts. So – what needs to
change?

Within psychiatry

As psychiatrists we hear the stories behind the statistics of
how poverty and marginalisation contribute to and
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