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To understand mRNA vaccine hesitancy, 
stop calling the public anti-science

T
he COVID-19 pandemic acceler-
ated the development of mRNA 
vaccines and provided proof of 
concept for this new approach to 
protect humans against infectious 

diseases, as well as other diseases such as can-
cer. However, the use of mRNA technology 
depends on the public’s attitude toward it. 
During the COVID-19 pandemic, mRNA tech-
nology was a factor in vaccine hesitancy in 
many countries, as some people feared poten-
tial side effects of this new technology1.

In France, COVID-19 vaccine coverage has 
reached 93% in the adult population, more 
than 9 of 10 vaccines administered have been 
mRNA vaccines, and the public considers 
mRNA vaccines to be safer and more effec-
tive than other available vaccines2. However, 
by the summer of 2022, and again in the sum-
mer of 2023, half of those vaccinated reported 
still having doubts about the vaccine they had 
received3.

An online survey conducted during the 
summer of 2023 among a large, representa-
tive sample of French adults show that there 
is uncertainty about mRNA vaccines (Fig. 1), 
as indicated by many participants express-
ing no opinion on some questions. Attitudes 
towards mRNA vaccines were divided, with 
only two assertions supported by a majority 
of respondents: "There is still a lot we don’t 
know about the long-term side effects of 
messenger RNA vaccines" (62% agreed) and 
"Messenger RNA is a promising technology 
for tomorrow’s medicine" (51% agreed). These 
opinions underline the ambivalence of the 
attitudes aroused by this technology, as they 
express both concern and hope for the future.

More participants agreed than disagreed 
with the statements “In the event of a new 
epidemic, messenger RNA vaccines will be 
very useful” and “It was thanks to messenger 
RNA vaccines that the COVID-19 epidemic 
was brought under control”. However, 31% of 
respondents equated mRNA vaccines with 
gene therapies (46% replied “Don’t know”), 
and 20% believed that mRNA vaccines modify 
our DNA (42% replied “Don’t know”).

The 62% of respondents who agreed that 
“There is still a lot we don’t know about the 

long-term side effects of messenger RNA vac-
cines” should not be considered ‘anti-vaxxers’ 
who reject science, even though many are 
vaccine hesitant: 15% of these respondents 
had not been vaccinated against COVID-19, 
50% had been vaccinated but still had doubts 
about the vaccine at the time of the survey, and 
35% were vaccinated and were at peace with it. 
Indeed, 78% of these respondents supported 
vaccination in general, and they did not reject 
science or medicine: 81% said that they trusted 
science and 87% trusted doctors (Fig. 2), simi-
lar to levels in the rest of the sample. However, 
this group had lower confidence in the gov-
ernment, official health and environmental 
agencies, and the pharmaceutical industry. 
This group, representing almost two-thirds 
of the French population, trusted science, but 
not the political, state and economic players 
who often claimed the authority of science 
during the pandemic.

Public attitudes to science were a major 
topic of concern during the pandemic, but 
vaccine hesitancy should not be interpreted 
as rejection of science. The scientific literature 
on public attitudes to sciences and vaccine 
hesitancy have expanded in the past 10 years, 
moving away from the idea that the public 
rejects the cultural authority of science4–6. 

When a person’s beliefs run counter to the 
scientific consensus, for example in being 
opposed to vaccination, it is rarely because 
they reject the idea that science is the best way 
to produce knowledge. Instead, they perceive 
disagreement among the scientific commu-
nity; misconduct or bad practices among 
scientists, for instance due to economic or 
political influences; the persistence of strong 
uncertainty; or scientific knowledge being 
used to advance policies that run counter to 
their interests or values4,7.

The public generally believes in science 
but at the same time questions the trustwor-
thiness of many people who claim to speak 
on behalf of science. It is therefore urgent to 
break away from the science-rejecting public 
framework. Labeling any belief that runs coun-
ter to the scientific consensus as ‘anti-science’ 
is inaccurate. Such beliefs are not primarily 
about science but are more about how people 
navigate a world in which science is embedded 
in the economic and political spheres4–6.

The attitudes aroused by mRNA vaccines are 
marked by uncertainty; the views are nuanced 
and ambivalent, articulating concerns and 
hopes, and do not reflect a rejection of sci-
ence. Instead, they reflect the difficulties of 
navigating in a world where scientists stand 

 Check for updates

7

10

11

15

18

27

13

21

30

31

33

35

42

46

32

35

35

23

14

13

13

10

8

11

24

10

14

9

6

4

mRNA vaccines modify the DNA
of the vaccinated

mRNA vaccines are not real vaccines,
they are gene therapies

It was thanks to mRNA vaccines that the
COVID-19 epidemic was brought under control

In the event of a new epidemic,
mRNA vaccines will be very useful

mRNA is a promising technology
for tomorrow's medicine

There is still a lot we don't know about the
long-term side e ects of mRNA vaccines

Strongly agree Agree Don't know Disagree Strongly disagree

0 20 40 60 80 100
Percentage (%)

Fig. 1 | Opinions on mRNA vaccines. The ICOVAC1 survey was conducted online between 19 July and 14 
August 2023 among a sample of 4,303 participants representative of the French mainland adult population, 
with a quota method on age, sex, profession, region and size of the area of residence.
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next to elected political leaders when official 
public health recommendations are being 
announced.

This is not solely a theoretical issue. For 
decades, social scientists have underlined 
the policy implications of frameworks that 
overestimate the gap between experts and the 
public and focus on the latter’s purported defi-
cit of knowledge and their irrationality. These 
frameworks favor paternalistic approaches to 
communication and have dismissed the views 
of segments of the community8–10. A belief that 
segments of the public are anti-science can be 

used to justify a lack of transparency and a lack 
of integration of patients in decision-making. 
Because of this belief, decision-makers tend to 
focus their interventions on providing more 
information to the public rather than on the 
structural limitations of health systems, even 
though the former approach often has very 
limited efficacy.

Public health experts and deciders should 
abandon their tendency to label all forms of 
doubts about the scientific consensus and 
beliefs that run counter to it as a rejection 
of science itself. Otherwise, as Hilgartner, 

Hulburt and Jasanoff put it, “like a self-fulfilling 
prophecy, policy institutions will tend to call 
forth the kinds of resistant citizens that they 
imagine they are addressing”6.

Patrick Peretti-Watel1,2, Pierre Verger2 & 
Jeremy K. Ward    3 
1Unité des Virus Émergents (UVE), 
Aix-Marseille Univ, Università di Corsica, IRD 
190, INSERM 1207, IRBA, Marseille, France. 
2ORS Paca, Southeastern Health Regional 
Observatory, Marseille, France. 3CERMES3 
(INSERM, CNRS, EHESS, Université de Paris), 
Villejuif, France.  

 e-mail: jeremy.ward@inserm.fr

Published online: xx xx xxxx

References
1.	 Shah, A. & Coiado, O. C. Front. Med. 9, 1054557 (2023).
2.	 Ward, J. K. et al. https://go.nature.com/3OLcpY3 (2021).
3.	 Peretti-Watel, P., Verger, P. & Ward, J. K. https://go.nature.

com/3vRPtQ5 (2023).
4.	 Eyal, G. The Crisis of Expertise (Wiley, 2019).
5.	 Gauchat, G. & Andrews, K. T. Am. Sociol. Rev. 83, 567–595 

(2018).
6.	 Hilgartner, S., Hurlbut, J. B. & Jasanoff, S. Science 371, 

893–894 (2021).
7.	 Mann, M. & Schleifer, C. Soc. Forces 99, 305–332 (2020).
8.	 Attwell, K., Hannah, A. & Leask, J. Nature 602,  

574–577 (2022).
9.	 Vanderslott, S., Enria, L., Bowmer, A., Kamara, A. & Lees, 

S. Soc. Sci. Med. 307, 115152 (2022).
10.	 Petersen, M. B. Nature 598, 237–237 (2021).

Acknowledgements
This study was part of a project labeled as a National 
Research Priority by the National Orientation Committee for 
Therapeutic Trials and other research on COVID-19 (CAPNET). 
The investigators would like to acknowledge ANRS|Emerging 
infectious diseases for their scientific support and the French 
Ministry of Health and Prevention and the French Ministry of 
Higher Education, Research and Innovation for their funding 
and support. This work was also supported by a grant from the 
Agence Nationale de la Recherche (ANR-22- CE36-0015-01).

80

83

44

56

46

69

84

28

41

31

81

87

23

41

31

Science

Physicians

Government

Health and environment
o�icial agencies

Pharmaceutical industry

Agree Don't know Disagree

0 20 40 60 80 10010 30 50 70 90
Percentage (%)

Fig. 2 | Patterns of trust according to participants’ opinion on the statement “There is still a lot we don't 
know about the long-term side effects of mRNA vaccines”. Participants in the ICOVAC1 survey were asked if 
they agreed that each stakeholder was trustworthy; their responses varied according to their agreement with 
the statement “There is still a lot we don't know about the long-term side effects of mRNA vaccines”.
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