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ABSTRACT

In May 2021, while the immunization campaign was in progress, the emergence of new SARS-CoV-2 variants
led us to assess attitudes toward participation in a COVID-19 vaccine clinical trial (VCT) in France. Between
the 10th and the 23rd of May 2021, we conducted a cross-sectional online survey among a representative
sample of the French population aged 18 and over and a specific sample of the French population over 65.
Among the 3,056 respondents, 28.0% (856) would consider participation in a COVID-19 VCT. Factors
independently negatively associated with willingness to participate in a COVID-19 VCT were female gender
with an adjusted odd ratio (@aOR) 0.42 and 95% confidence interval (95% Cl) 0.35-0.51, and mistrust in health
actors (in their own physician and pharmacists, health ministry, government, scientists in medias, medias and
pharmaceutical companies) with aOR 0.86 (95% Cl 0.84-0.88) by one-point increase in mistrust in health
actors score. Factors positively associated with willingness to participate in a COVID-19 VCT were COVID-19
vaccination or intention to get vaccinated with aOR 4.89 (95% Cl 3.15-7.61), being a healthcare worker with
aOR 2.051 (95% Cl 1.51-2.80), being at risk for severe COVID-19 with aOR 1.39 (95% Cl 1.14-1.69) and altruism
as the main reason for getting vaccination with aOR 1.56 (95% Cl 1.29-1.88). In May 2021, despite COVID 19
vaccine availability, 28% of the French population would agree to participate in a COVID-19 VCT. Mistrust in
health actors contributes to a reduction in the intention to participate. Attitudes toward COVID-19 vaccina-
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tion predict attitudes toward participation in a COVID-19 VCT.

Effective vaccines against COVID-19 were made available only
one year after the first reported cases of COVID-19 due to
unprecedented efforts in vaccine development." Consequently,
a large number of vaccines simultaneously reached clinical
development phases requiring the rapid recruitment of a large
number of volunteers in vaccine clinical trials (VCTs). In
April 2020, 48% of the respondents to a French survey were
likely to agree to participate in a COVID-19 VCT if it was
proposed.” Between October and December 2020, 50,000 parti-
cipants joined the French national platform for COVID-19
vaccine trials COVIREIVAC.” Eagerness to be protected against
COVID-19 may in part explain this enthusiasm. The emergence
of variants of concern associated with immune escape, the wan-
ing effectiveness of available vaccines to prevent infection and
transmission mean we must continue to evaluate 1st generation
COVID-19 vaccines, evaluate upcoming COVID-19 vaccines
and identify new effective vaccine strategies.* Moreover, addi-
tional data in specific populations such as immunocompromised
patients, pregnant women and children, for example, were
needed. In May 2021, 27.8% of the French Population had
received at least one dose of COVID-19 vaccine, this proportion
ranged from 0.2% in the 12-17 years age group and 83.2% in the

70-74 years age group.” Consequently, it is uncertain that will-
ingness to participate in a COVID-19 VCT remained as high as
previously observed before COVID-19 vaccines roll-out.

Recruitment in VCTs faces additional challenges compared
to drug clinical trials. Likelihood of participating in a VCT was
lower compared to a trial for a new medication or a medical
device among diagnosed patients.® Vaccine hesitancy probably
has an impact on willingness to participate in VCTs in
general.” The COVID-19 vaccination campaign took place in
a context of infodemic with the dissemination of fake news
casting doubts on the vaccines’ safety. In parallel, trust in
scientists may have been eroded during the COVID-19
pandemic.®® Consequently, the profile of potential participants
in COVID-19 VCTs may have changed since the first pan-
demic wave and the vaccines roll-out.

Our aim was to evaluate willingness to participate in
a COVID-19 VCT in May 2021 in France, recognized as
a “par excellence vaccine-hesitant country”,'® while COVID-
19 vaccines had been available for more than 4 months. To our
knowledge, attitudes toward participation in COVID-19 VCTs
has not been evaluated since the authorization of the current
vaccines in France.
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Methods
Design and sample

Between the 10th and the 23rd of May 2021, we conducted
a cross-sectional online survey among the French population
aged 18 and over, with participants who were randomly selected
from an online research panel of more than 750,000 individuals,
developed and maintained by Bilendi (a company specialized in
data collection, established in 12 European countries, bilendi.fr),
55,900 participants were randomly selected. They were invited to
complete an online questionnaire accessible through a secure link.
As we used the quota method to match French official census
statistics, these people were solicited in successive batches accord-
ing to the completion rate of strata defined according to gender,
age, occupational category, region and size of the municipality of
residence. Participation in the survey was voluntary; people
received incentives in the form of points toward a 20-euro vou-
cher. We then weighted the data to obtain a sample representative
for these variables. The ethics committee of the University
Hospital Institute Méditerranée Infection approved the study
(#2021-001).

Data collected

In addition to background socio-economic variables (gen-
der, age, profession), we collected 1) intention or history
of COVID-19 vaccination, 2) concerns about COVID-
19, 3) risk factors for severe COVID-19, 4) fear of getting
infected by SARS-CoV-2, 5) mistrust in their physician,
pharmacist, Health Ministry, French government, pharma-
ceutical companies, traditional media, and physicians
interviewed in traditional medias (TV, radio, newspapers),
scientists and healthcare professionals, 6) opinion toward
vaccines in general “Is your opinion toward vaccines in
general favorable?”, and 7) attitudes toward participation
to a COVID-19 vaccine clinical trial “If you were offered
to participate in a COVID-19 vaccine clinical trials, would
you accept to participate?”.

Statistical analysis

Willingness to participate in a COVID-19 VCT was
merged into a binary outcome: ‘yes’ if participants
answered “yes certainly”, and “Yes probably”, ‘No’, if
participants answered “Certainly Not”, “Probably Not”
and “Don’t know”. We first used bivariate analyses to
investigate factors associated with willingness to partici-
pate in a COVID-19 VCT, using respondents’ socio-
economic background, COVID-19 concern, COVID-19
vaccination status, mistrust in Health actors - in their
own physician and pharmacists, health ministry, govern-
ment, scientists in medias, medias and pharmaceutical
companies- (computing a mistrust in health actors score
ranging from 7 to 28 Cronbach’s index 0.87) as variables
of interest. We performed a multiple logistic regression
with variables associated with willingness to participate in
a COVID-19 VCT if the p-value was lower than 0.2 in
bivariate analysis.

Results

A total of 3,056 individuals answered the questionnaire.
Overall, 47.6% (1,455) of respondents were male. In terms of
vaccination, 37.8% (1,156) were willing to get vaccinated and
39.0% (1191) were already vaccinated. Twenty-eight percent
(856) were willing to participate in a COVID-19 VCT if offered
the opportunity. Characteristics of the respondents and factors
associated with willingness to participate in a COVID-19 VCT
in bivariate analysis are depicted in Table 1. The proportion of
respondents willing to participate in a COVID-19 VCT ranged
from 24.5% in the 35-49 age group to 33.5% in the over 65 age
group (p < 0.005). Women were less willing than men to accept
enrollment in a COVID-19 VCT (19.6% vs 37.3%, p < 0.005).
The proportion of respondents willing to participate in
a COVID-19 VCT was 14.5%, and 40.4% in the group with
a score lower than 16-median mistrust in health actors score-
(p < 0.005). Among the 290 respondents who were healthcare
workers (HCWs), 34.1% (99) would be willing to participate in
a COVID-19 VCT if they were asked.

In multivariable analysis (Table 2), factors positively asso-
ciated with willingness to participate ina COVID-19 VCT were
intention to get COVID-19 vaccine or COVID-19 vaccination
and being a HCW with respective adjusted Odds Ratio (aOR)
4.77 (95% Confidence interval 3.07-7.41), 2.05 (95% CI 1.5-
2.78). Factors negatively associated with willingness to partici-
pate in a COVID-19 VCT were female gender (aOR 0.45 and
95% CI 0.37-0.54), mistrust in health actors score (aOR 0.86
and 95% CI0.84-0.88) per point-increase in Mistrust in heath
actors score.

Concerns about potential vaccine candidate risks is prob-
ably one of the main barriers to participation in a COVID-19
VCT (Figure 1). Sixty percent of the responders willing to
participate in a COVID-19 VCT (514) and 79.9% (1758) of
the responders unwilling to participate in a COVID-19 VCT
considered that participation would expose them to health
risks (p < 0.005). In the same vein, 92.1% (788) of the respon-
ders willing to participate knew that participants’ safety is
a priority in a clinical trial and this proportion was only
76.5% (1683) in responders without willingness to participate.
Sixty-two percent of the respondents (1,895) declared that
participating in a COVID-19 VCT would add constraints,
without significant difference between volunteers willing to
participate and those unwilling to participate, 61.5% (1,879)
respondents considered that participation in a VCT should be
compensated. 78.4% (2,396) respondents would seek advice
from their physicians if they were asked to participate in
a COVID-19 VCT, while 53.6% (1,635) would seek advice
from family and relatives. Having the opportunity to get vacci-
nated earlier in the VCT than in the regular vaccine roll-out
was one of the motivations reported by 67.7% of the responders
with willingness to participate in a VCT. Only 26.9% (822)
respondents considered that conducting a COVID-19 VCT
was useless while different vaccines were available.
Participation in a COVID-19 VCT was considered as
a contribution to the fight against COVID-19 by 70.9%
(2,167) respondents, this proportion reached 93.4% in respon-
dents with willingness to participate in a COVID-19 VCT
(Figures 1 and 2).
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Table 1. Factors associated with willingness to participate in a COVID-19 VCT if offered in univariate analysis (SD standard deviation, percentages are expressed in lines).

Overall population

No willingness to participate (2200) Willingness to participate (856) p

Age

18-34 762 (24.9)

35-49 737 (24.1)

50-64 745 (24.4)

Over 65 812 (26.6)
Gender

Male 1455 (47.6)

Female 1601 (52.4)
Socio-professional categories

Farmers 130 (4.3)
Craftsmen, shopkeepers, company managers 327 (10.7)

Executives or higher intellectual professions 423 (13.8)

Intermediate professions and employees 437 (14.3)

Blue collar workers 336 (11.0)

Retired 1032 (33.8)

No professional activities 371 (12.1)
COVID-19 vaccination

No intention to get vaccinated 708 (23.2)

Already vaccinated or intention to get vaccinated 2348 (76.8)

Favorable opinion toward vaccines in general

No 707 (23.1)

Yes 2349 (76.9)
Fear of getting infected

No 1496 (49.0)

Yes 1560 (51.0)
Risk factors for severe COVID-19

No 857 (28.0)

Yes 2199 (72.0)
Altruism 1st motivation to get vaccinated

No 857 (28.0)

Yes 2199 (72.0)
Interest in sciences

No 1069 (35.0)

Yes 1987 (65.0)
Healthcare workers

No 2765 (90.5)

Yes 290 (9.5)
Mistrust score (mean and SD) 16.8 (4.2)

Score ranging from 7 to 28
The higher the score the lower the trust

.005
567 (25.8) 194 (22.7)
559 (25.4) 178 (20.8)
533 (24,2) 212 (24.8)
540 (24.5) 272 (31.8)
.005
912 (41.4) 543 (63.4)
1288 (58.5) 313 (36.6)
.005
89 (4.0) 41 (4.8)
222 (10.1) 105 (12.3)
311 (14.1) 112 (13.1)
339 (15.4) 99 (11.6)
252 (11.5) 84 (9.8)
698 (31.7) 333 (38.9)
289 (13.1) 82 (9.6)
.005
681 (31.0) 27 (3.2)
1519 (69.0) 829 (96.8)
.005
624 (28.4) 83(9.7)
1576 (71.6) 773 (90.3)
.021
1094 (49.7) 466 (54.4)
1106 (50.3) 391 (45.7)
.005
1653 (75.1) 546 (63.8)
547 (24.9) 310 (36.2)
.005
1396 (63.5) 358 (41,8)
804 (36.5) 498 (58,2)
.005
867 (39.4) 202 (23,6)
1333 (60.6) 654 (76,4)
.015
2008 (91.3) 757 (88.4)
191 (8.7) 99 (11.6)
17.94 (4.78) 14.28 (3.83) .005

Discussion

Public interest in participation in a COVID-19 vaccine
clinical trials

In May 2021, about 4 months after the beginning of the
COVID-19 vaccine campaign in France, 28% of the
respondents would have considered participation in
a COVID-19 VCT if they were asked. This proportion is
close to the percentage previously observed in Michigan
and in the United Kingdom before the COVID-19 vaccine
roll-out. Intentions to participate ranged from 25% in
Michigan to 41.4% in the UK.'"'*> Willingness to partici-
pate in a clinical trial has eroded while several effective
vaccines were available. This proportion was 48% in
April 2020 in France.? However, it is noticeable that will-
ingness to participate in a COVID-19 VCT did not dis-
appear, even as COVID-19 vaccines became widely
available in France. More rapid access to a vaccine, access
to new generations of vaccines, potentially more effective,
may explain public interest for VCTs.

Factors associated with willingness to participate in a
CoVID-19 VCT

We identified different factors associated with the willingness
to participate in a COVID-19 VCT in the French population.
The strong association between intention to get vaccinated
against COVID-19 or previous vaccination and willingness to
participate in a VCT may in part reflect vaccine confidence.
Vaccine hesitancy was previously observed as a barrier to
participation in a COVID-19 VCT.? In addition, mistrust in
health actors is associated with rejection of COVID-19 VCT
participation. This observation was also made in the USA."!
Mistrust in doctors, scientists and politicians may contribute to
negative attitudes toward clinical trials in France."” This point
could become crucial as trust in scientists seems to have been
eroding since the beginning of the pandemic, particularly in
France.*’

Women are less likely to participate in a COVID-19 VCT
than men. This observation is consistent with previous
observations.>'""'> A greater prevalence of COVID-19 vaccine
hesitancy and of distrust in pharmaceutical companies in
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Table 2. Factors associated with willingness to participate in a COVID-19 VCT if
offered in multivariate analysis (Ref reference, aOR :adjusted odds ratio Cl: con-
fidence interval), the regression model included all variables with a p value <0.2 in
the univariate analysis.

aORand95%Cl p

Age 655
18-34 Ref
35-49 0.82 (0.62-1.09)
50-64 1.06 (0.92-1.22)
Over 65 1.02 (0.92-1.14)
Gender <.005
Male Ref
Female 0.42 (0.35-0.51)
Socio-professional categories .83
Lowest Ref
Highest 1.02 (0.83-1.26)
COVID-19 vaccination <.005
No intention to get vaccinated Ref
Already vaccinated or intention to get 4.89 (3.15-7.61)
vaccinated
Favorable opinion toward vaccines in general 11
No Ref
Yes 1.26 (0.95-1.68)
Fear of getting infected .833
No Ref
Yes 0.98 (0.82-1.17)
Risk factors for severe COVID <.005
No Ref
Yes 1.39 (1.14-1.69)
Altruism 1st motivation to get vaccinated <.005
No Ref
Yes 1.56 (1.29-1.88)
Healthcare workers <.005
No Ref
Yes 2.05(1.51-2.8)
Mistrust score by one point increase 0.86 (0.84-0.88) <.005

women may counterbalance the greater altruism of
women.”'*!"> Concerns about fertility or pregnancy during
the clinical trials are not the only hypothesis to explain this
association, as this association between gender and willingness
to participate remained highly significant after adjustment
on age.

Clinical trials are no longer useful

| participate in the fight against COVID-19
Participation in a VCT should be compensated
| will seek advice from my family and friends
I will seek advice from a doctor

If | participate, | could be vaccinated earlier

Overall population

Safety is the priority in a clinical trial

I will have many constraints

0% 10%

M Totally agree M Agree

20%

® Do not know

In contrast with previous observations for other vaccine
candidates,” older age is not a barrier to participation in
a COVID-19 VCT.>'"™2 For non COVID-19 VCTs, the refusal
rate to participate in a clinical trial is 2- to 3-fold greater in older
people than in younger populations.'® Older age was rapidly
observed as a major risk factor for severe COVID-19'” and was
associated with a decrease in immunogenicity of vaccines.'® In
contrast, young adults were probably more complacent, and may
have perceived a low personal benefit in participating in
a COVID-19 VCT. In addition, individuals with risk factors for
severe COVID-19 were significantly more prone to accept enroll-
ment in a COVID-19 VCT. Both observations suggest that
recruitment of at-risk individuals in a VCT might be facilitated
in the context of a pandemic as the COVID-19 pandemic."

Intention to participate in a COVID-19 VCT was greater in
HCWs than in the general population. HCWs have been at the
forefront since the beginning of the pandemic.”® Greater will-
ingness to participate in a COVID-19 VCT in HCWs has already
been observed.>*! In Uganda in Autumn 2020, hope of being
protected was one of the key motivators in HCWs.”' Vaccine
eagerness in healthcare workers may in part explain this observa-
tion. However, the present study was carried out while COVID-19
vaccines were widely available for healthcare workers in France.
Perceptions of clinical research and or of COVID-19 may differ
between healthcare workers and the general population, particu-
larly in the COVID-19 context, where they were at the front-line.
We can hypothesize that HCWs had greater knowledge about
clinical trials than the general population.

Motivations and barriers to participate in a COVID-19 VCT

In addition to potential personal benefit, altruism is a great moti-
vator for participation in a VCT in general.” In our study, a large
number of potential volunteers considered their potential partici-
pation as their contribution to the fight against the pandemic. In

30% 40% 50% 60% 70% 80% 90% 100%

Disagree M Totally Disagree

Figure 1. Attitudes toward participation in a COVID-19 vaccine clinical trial in 3,056 respondents.
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Figure 2. Attitudes toward participation in a COVID-19 vaccine clinical trial in 2,200 no volunteers, and 856 potential volunteers.

addition, we observed that individuals for whom protecting
others was their first motivation to get vaccinated against
COVID-19, were more prone to participate in a COVID-19
VCT. Altruism was also described as a key motivator in HCWs.”!

Proposal of participation in a COVID-19 VCT may be
perceived as offering vaccination in a secure environment.
However, this point is not a great motivator in our study.
Although 92% of the responders with willingness to participate
in a COVID-19 VCT reported that participants’ safety is
a priority in a clinical trial, a large majority of respondents
considered that participation in a COVID-19 VCT would
expose them to health risks. The development of vaccines
based on new technologies might have exacerbated this
fear.>* Safety concerns are the most common barrier to parti-
cipation in a VCT'>** whatever the context. In a study carried
out in May-June 2020 in France in the general population,
whereas 72% of the respondents had a positive attitude toward
clinical trials, 41% of the respondents agreed with the following
statement: Participants in clinical trials are only “guinea
pigs”."> As vaccines are preventive strategies, recruitment in
a VCT might be more challenging than recruitment in a drug
clinical trial.® This observation was previously made in the
context of COVID-19; 60% of the respondents would definitely
or probably agree to participate in a drug clinical trial if they
were infected, this proportion dropped to 44% considering
a COVID-19 VCT.*

A majority of respondents considered that participation in
a COVID-19 VCT will bring constraints and participation
should be financially compensated. The effect of financial
incentives in VCTs is unclear, they are barriers in some trials
and motivators in others.”*?

A great majority of the respondents will seek advice from
their physician before participating in a COVID-19 VCT. This
result contrasts with a previous observation out of the context
of a pandemic, where only 17.4% of the respondents would
seek general practitioner’s advice before participation in
a VCT.” When rapid development of vaccines is required, it
is necessary to recruit a large number of participants in differ-
ent settings, and alliance with physicians might be crucial
especially since some healthcare workers are not comfortable
giving advice to their patients about participation in a VCT.*®

Our work presents some limitations. First, we did not indi-
cate in our survey, the type of clinical vaccine trials, the poten-
tial vaccine candidates, placebo use or not, and type of vaccine
candidates. Intention to participate may change between early
and later phases of clinical trials. Secondly, we cannot exclude
an overestimation of willingness to participate in a COVID-19
VCT and of altruism due to a social desirability bias.*® Social
desirability bias might be considerable in the context of
COVID-19 risk mitigation behaviors.”” Additionally, recourse
to online panels can be associated with biases in the recruit-
ment of participants. For instance, it is possible that
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participation to clinical trials is slightly over-estimated since
marginalized groups are often under-represented in online
panels and tend to be more vaccine hesitant.

In conclusion, although COVID-19 vaccines were available in
France, the proportion of the general French population still
willing to participate in a COVID-19 VCT remained high. The
COVID-19 pandemic has resulted in an unprecedented number
of volunteers recruited in VCTs in a short period. It is premature
to consider how interest in vaccine clinical research will be
maintained in the future, and if this interest may contribute to
preparedness for a future pandemic. It is not known if it will ever
be necessary to mobilize so many volunteers again. To increase
recruitment in VCTs and public interest for clinical trials, it
seems primordial to better communicate about safety in VCT's
and to reduce constraints due to participation in a VCT. Then,
restoring confidence in vaccines, scientists, and physicians may
also help to increase willingness to participate in VCTs in the
general population. Further studies focusing on individuals with
willingness to participate in COVID-19 VCTs may help to
address the impact of public interest for COVID-19 VCT on
the future of the recruitment in VCTs in general. In particular,
because they allow to take into account more contextual ele-
ments, qualitative approaches based on in-depth interviews or
participant observations are necessary to better understand the
mechanisms leading both to the formation of perceptions of
VCT and to their translation into actions. Designing interven-
tions to increase knowledge and trust in vaccine clinical research,
building communities of volunteers could contribute to facilitate
the recruitment in VCTs.
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