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ABSTRACT
As the coronavirus disease 2019 (COVID-19) spreads across the world, the rapid distribution of an effective 
vaccine and its acceptability among the population constitute priorities for health authorities. This study 
aimed to document attitudes of the general population toward a future vaccine against COVID-19. We 
used the national COCONEL surveys conducted during the lockdown to identify factors associated with 
vaccine refusal, in the whole population, and separately among men and women. We investigate the role 
of socioeconomic and demographic factors as well as exposure to COVID-19. Among the 5,018 partici
pants, 24.0% reported their intention to refuse the vaccine. Thinking this vaccine would not be safe, being 
against vaccination in general, and perceiving COVID-19 to be harmless were the three main reasons 
given to explain vaccine refusal. Women were more likely to refuse the vaccine, especially due to 
a reluctance toward vaccination in general or the perception that a COVID-19 vaccine would not be 
safe. Some factors associated with the intention to refuse the vaccine were the same among men and 
women such as a lack of prior vaccination against influenza, and concern over being infected with the 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), while others differed slightly according to 
gender such as age, and high prevalence of COVID-19 in their region of residence. Authorities should 
therefore guarantee that all the necessary precautions are taken before marketing the vaccine and 
communicate transparently on the process of its development, and on the coverage rate required to 
reach herd immunity.

Abbreviation: EHI: Equivalized Household Income per month; SARS-CoV-2: Severe acute respiratory 
syndrome coronavirus 2.
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Introduction

As the authorities implement measures to restrict the move
ment of people both within countries (such as curfew, and 
lockdowns) and outside (mandatory quarantines, border clo
sures) to limit the spread of the coronavirus disease 2019 
(COVID-19), the rapid distribution of an effective vaccine is 
a priority for health authorities. At the time of writing, five 
vaccines were authorized in the world, including two distrib
uted in France. Most of these countries have implemented 
a targeted vaccination campaign (focusing on the most vulner
able) and are planning to vaccinate the general population 
before the end of 2021. However, the efficiency of 
a vaccination campaign is determined by the public’s accep
tance of the vaccine and it is quite a sensitive issue. Public 
health experts have warned about the risk of insufficient vac
cine uptake, given the disaffection of a significant part of the 
public for vaccination around the world, a trend even more 
salient for new vaccines. This is especially the case in France, 
which has among the highest levels of doubts about vaccine 
safety and vaccine complacency in the world.1–3 Recent studies 
have confirmed these concerns: between 10% and 41% of the 

French population reported they would not take the shot if 
a COVID-19 vaccine was available.4–6 A COVID-19 vaccine 
has not been distributed in general population yet and attitudes 
currently reported may differ from future vaccination beha
vior. The failure of the vaccination campaign led in France 
against the 2009 H1N1 influenza (only 8% of the French 
population got vaccinated while the government aimed for 
70%) incites to take seriously current hesitations and to inves
tigate more deeply the nature of these doubts. However, the 
number of studies focusing on willingness of the general popu
lation to accept a future COVID-19 vaccine is thus far limited. 
A high refusal rate was observed in Italy where, after the lock
down, 41% of the population reported they were not likely to 
vaccinate against COVID-19.7 In the United States, between 
20% and 33% reported they would decline this vaccine,8,9 and 
in Saudi Arabia, 7% reported they would not take the shot and 
28% reported hesitation about it.10 In Indonesia, the accep
tance of a COVID-19 vaccine was strongly associated with its 
efficacy: 93.3% of respondents would like to be vaccinated with 
a 95% effective vaccine, while they were only 67.0% for 
a vaccine with 50% effectiveness.11 Finally, in seven European 
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countries, the willingness to get vaccinated ranged from 62% in 
France to 80% in Denmark and the UK.5

Previous studies that investigated factors associated with accep
tance of a new vaccine highlighted gendered differences in vaccine 
uptake although findings were inconsistent.12,13 Some of them, 
mostly from the US, found that women had higher rates of 
influenza vaccination than men.14,15 On the contrary, many 
European studies found men were more likely to get vaccinated 
with the pandemic influenza (H1N1) vaccine,16–19 and with the 
seasonal influenza vaccine.20–22 A study comparing eleven 
European countries across seven flu seasons, found that being 
a male was a predictor of influenza vaccination in seven countries 
out of eleven, including France.23 In most of these studies, gender 
was investigated as an explicative factor of vaccine uptake, which 
prevented them from understanding the extent to which factors 
might differ between women and men. A Norwegian study used 
sex-separated analyses but only focused on the effect of vaccine 
history on influenza vaccine uptake. They also stratified their 
analyses by composition of the household, and found that men 
who had previously been vaccinated against influenza were more 
likely to continue vaccination if their wife had a prior history of 
vaccination. Conversely, among those who had no history of 
vaccination, women were more likely to get vaccinated for the 
first time when they had a spouse who was previously vaccinated.24 

In Spain, Jiménez-Garcia et al. found the same predictors of 
vaccine uptake among both men and women.20 Their gender- 
stratified analyses led them to suggest that the lower coverage 
rate observed in women could be explained by less social support, 
comorbidities and health-care provider bias. Considering that 
mothers are generally the ones in charge of children’s 
vaccination,25 and therefore are likely to be more informed 
about vaccination in general, we thus assumed that they may 
have a different attitude toward the COVID-19 vaccine from 
men. Moreover, vaccine uptake, and social factors affecting it, 
have been shown to vary depending on the type of vaccine and 
the cultural context.26 The current study aimed therefore to a) 
identify the role of socioeconomic and demographic factors as well 
as exposure to COVID-19 in the emergence of negative attitude 
toward a future COVID-19 vaccine and, b) to investigate more 
specifically gender differences in unwillingness to get vaccinated 
against COVID-19, analyzing the differentiated effect of the afore
mentioned factors according to gender.

Material and methods

Survey design

This article is based on four cross-sectional surveys carried out 
during and after the national lockdown in France, more exactly at 
the following dates: 7–9 April 2020 (n = 1,006), 15–17 April 2020 
(n = 1,005), 24–26 April 2020 (n = 1,004), and 30 April– 
4 May 2020 (n = 2,003). Each of these surveys was independently 
conducted among nationally representative samples selected from 
an online research panel of more than 750,000 households, devel
oped and maintained by IFOP (Paris, France), a survey research 
firm. A quota sampling method was applied to achieve samples of 
respondents, representative for the French adult population in 
terms of age, gender, occupation and population in the region of 
residence (rural vs urban). To limit selection bias, panelists with 

low response rates (e.g. panelists aged between 18 and 24 y.o, 
workers, and especially workers with intermediate occupations) 
were oversampled relative to others. The study protocol was 
approved by the ethical committee of the University Hospital 
Institute Méditerranée Infection (#2020-018).

Data collection

Attitudes toward the COVID-19 vaccine
Questions and their English version are displayed in appendix 
Table A. Each survey used in this paper included the following 
item: “If a vaccine against coronavirus were available, would 
you get vaccinated? Yes, certainly/Yes, probably/No, probably 
not/No, certainly not”. Responses were pooled in order to have 
a binary indicator “Yes” or “No”. In case they answered “No” 
(probably not or certainly not), they had to explain why. Three 
non-exclusive reasons were proposed: being against vaccina
tion in general, thinking that a vaccine produced in a rush 
would be too dangerous, and finally considering the vaccine 
useless because COVID-19 is harmless. In addition, another 
alternative was proposed in an open-ended question.

Other collected information
The questionnaire included socioeconomic and demographic 
characteristics such as gender, age, region of residence, being in 
a couple, education level, occupational situation, and financial 
situation. The latter was defined from the equivalized house
hold income per month (EHI) which corresponds to the total 
income reported for the household divided by the consump
tion unit calculated according to the household size and 
composition.27 The EHI was then divided into categories as 
follows: low (first quartile), intermediate (second and third 
quartiles), high (last quartile) and missing (when the income 
was not reported). Participants were also asked whether they 
got vaccinated against seasonal influenza during the previous 
winter season. In addition, COVID-19-related information was 
collected, such as: if they had been diagnosed with COVID-19 
(yes/no), if friends or relatives had been diagnosed, if they lived 
in a strongly impacted region at the time of the survey (namely 
in the following regions: Hauts-de-France, Grand-Est, 
Bourgogne-Franche-Comté, and Île-de-France), and the level 
of concern about the risk of being infected (scored on a 10-item 
scale from 0, not worried at all, to 10, very worried).

Statistical analysis
A weighting procedure using the CALMAR method28 was 
applied to individual characteristics in such a way that the 
structure of the weighted sample matched the structure of the 
sampling frame in terms of age, gender, occupation and popula
tion in the region of residence. We presented unweighted and 
weighted data in Table 1. To take into account the non-response 
bias, all the analyses were performed using these weights. First, 
we described the study population by performing univariate and 
bivariate analyses and we used Chi-square tests to compare 
sociodemographic characteristics of men and women. Then, 
we analyzed differences in the prevalence of negative attitudes 
toward a future COVID-19 vaccine (intention to refuse the 
vaccine) among men and women, separately. Bivariate analyses 
and multivariate logistic regression models were performed to 
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identify factors associated with the intention to refuse a COVID- 
19 vaccine in the entire study population and then separately for 
women and men. The relevance of this stratification was con
firmed by a likelihood-ratio test (p < 5%). Finally, bivariate 
analyses with Chi-square tests were conducted to explore gender 
differences in reasons reported for the refusal to vaccinate. In 
order to describe the population who reported their intention to 
refuse the vaccine for a specific reason in comparison with the 

population who intend to accept, the factors associated with each 
reason for refusing the vaccine were investigated in three sepa
rate multivariate logistic regression models. Each of the latter 
compared vaccines refusal for only one reason with acceptance 
(people who reported also another reason than the one analyzed 
were excluded from the model). The automatic selection 
Stepwise procedure (p < 5%) was used for these models in 
order to explore the factors associated with vaccine refusal for 
each reason. All statistical analyses were performed with SAS 
version 9.4 (SAS Institute, Cary, NC, USA).

RESULTS   

Study population and attitudes toward the COVID-19 
vaccine

The combination of the four COCONEL pre-cited surveys 
allowed to study a sample of 5,018 respondents composed of 
52.4% of women and 47.6% of men Table 1, aged 49 years old on 
average (51 for men and 48 for women). Women reported lower 
EHI than men, they were less frequently in a couple, and they 
reported higher scores of concern about being infected by the 
coronavirus. Regarding attitudes toward a potential COVID-19 
vaccine, 24.0% of the participants (men: 20.6%; women: 27.1%; 
p < .001) reported their intention to refuse the COVID-19 
vaccine once it becomes available: 16.1% “probably not”, and 
7.9% “certainly not” (while 39.9% reported they will “probably” 
take the shot and 36.1% they will “certainly” take it). The per
centage of uncertain answers also varied by gender: 59.8% of 
women reported doubts (i.e. they will “probably” or “probably 
not”) about getting vaccinated against a future COVID-19 vac
cine versus 51.7% of men (p.value<0.001). Women also reported 
more frequently than men that they would certainly refuse the 
vaccine (8.8% of women against 6.9% of men, p.value<5%).

Attitudes toward a future COVID-19 vaccine vary 
according to the survey period and age of respondents

The intention to refuse a vaccine against COVID-19 varied 
according to the date of the survey Figure 1. Among women, it 
significantly increased in the last survey. The differences 
observed between men and women became significant for the 
two last surveys and mainly occurred among those aged 35–64. 
Moreover, Figure 2 shows that negative attitude toward 
a COVID-19 vaccine significantly declined with age for both 
men and women. It decreased almost linearly for men, while it 
started to decrease from around 45–54 years old for women.

Factors associated with a negative attitude toward 
a future COVID-19 vaccine

Bivariate analyses show that women were more likely than men 
to report the intention to refuse the vaccine. In addition, being 
aged 54 and above, having an higher education level than the 
High school degree, and being in a couple were negatively 
associated with vaccine refusal. Conversely, reporting low or 

Table 1. Characteristics of the study population by gender (column percentages) 
(COCONEL 2020, N = 5,018).

All

unweighted weighted Women Men

All 100 100 52.4 47.6
Gender

Women 52.5 52.4
Men 47.5 47.6

Date of the survey ns
7–9 April 20.1 20.1 20.1 20.1
15–17 April 20.0 20.0 20.0 20.0
24–26 April 20.0 20.0 20.0 20.0
30 April – 04 May 39.9 39.9 39.9 39.9

Age (years) ***
18–24 9.9 10.3 12.2 8.2
25–34 15.5 15.4 16.9 13.8
35–54 34.7 34.2 33.1 35.5
55–64 15.1 15.5 14.1 17.0
65–74 12.8 12.6 13.3 11.8
> 74 12.0 12.0 10.4 13.7

Education level
Lower than High school degree 27.4 50.8 49.9 51.8
High school degree 26.2 19.0 20.6 17.1
Higher 46.4 30.2 29.4 31.1

Being in a couple
Yes 62.2 67.9 65.5 70.4
No 37.8 32.2 34.5 29.6

Level of Equivalized Household 
Income

Low 19.0 22.2 25.8 18.3
Intermediate 43.1 44.0 44.4 43.5
High 26.8 22.6 16.9 29.0
Missing 11.1 11.1 12.9 9.2

Occupational situation
Working 54.6 50.8 47.0 54.9
Not working 17.8 21.8 27.1 15.9
Retired 27.5 27.4 25.9 29.2

Vaccinated against the flu the year 
before

Yes 28.4 28.4 24.8 32.4
No 71.6 71.6 75.2 67.6

Living in a region strongly by 
impacted COVID-19

Yes 40.9 40.6 39.4 42.0
No 59.1 59.4 60.6 58.0

Diagnosed with COVID-19
Yes 2.5 2.5 2.4 2.6
No 97.5 97.5 97.6 97.4

COVID-19-related concern
High 19.2 20.6 24.4 16.5
Lower 80.8 79.4 75.6 83.5

Friends or relatives diagnosed with 
COVID-19

Yes 23.9 22.2 21.8 22.6
No 76.1 77,8 78.2 77.4

Intention to get a COVID-19 vaccine
Yes, certainly 36.8 36.1 31.4 41.4
Yes, probably 39.9 39.9 41.6 38.1
No, probably not 16.3 16.1 18.3 13.7
No, certainly not 7.0 7.9 8.8 6.9

Chi-Square test: ns no significant; $ p < 0.10; * p < 0.05; ** p < 0.01; *** p < 0.001. 
Population: respondents for the COCONEL surveys 7–9 April wave, 15–17 April 
wave, 24–26 April wave, and 30 April- 4 May wave (N = 5,018).
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intermediate levels of income was positively associated with 
this negative attitude. The date of the survey was also signifi
cantly associated with the variable of interest: women surveyed 
between the 30th of April and the 04th of May were more likely 
to refuse the vaccine than those surveyed earlier. In addition, 
people previously vaccinated against seasonal influenza, those 
reporting high concern about COVID-19, and those having 
friends or relatives diagnosed with COVID-19 were less likely 
to report a negative attitude toward this vaccine. However, no 
significant difference in attitudes toward a future vaccine was 
found depending on whether people were diagnosed with 
COVID-19 or not (only 2.5% of the sample were). Although 
this relation was not significant in both men and women 
separately, the relation was heading in the opposite direction 
between men and women: men diagnosed with COVID-19 
were more likely to refuse the vaccine than those not diagnosed 
with COVID-19, whereas we observed the opposite in women 
diagnosed with COVID-19.

Focus on gender-differentiated effects

Age had a different effect in men and women Table 2: men aged 
under 25 were more likely to report they would refuse a future 
vaccine than those aged 35–54; conversely, those aged over 74 
were less likely to refuse it. Among women, those aged over 54 
were less likely to refuse the vaccine (no difference was identi
fied between women aged under 35 and those aged 35–54).

In addition, the survey period (7 to 26 April versus 30 April 
to 04 May) and being in a couple were negatively associated 
with intention to refuse a future COVID-19 vaccine only 
among women. Conversely, an education level higher than 
the High School degree, and residing in a region strongly 
impacted by COVID-19 were negatively associated with vac
cine refusal among men only.

In both men and women, similar factors were positively 
associated with a negative attitude toward the vaccine such as 
not having been vaccinated against the flu the year before, and 
reporting lower concern about COVID-19.
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Figure 1. Evolution of negative attitudes toward a potential future COVID-19 vaccine over the four surveys, by age and gender (COCONEL 2020, N = 5,018). Note: In the 
first survey, conducted between 7–9 April 2020, 25.0% of women reported a negative attitude toward a future COVID-19 vaccine, namely they reported their intention 
to refuse the vaccine once it becomes available, versus 21.2% of men. Population: respondents for the COCONEL surveys 7–9 April wave, 15–17 April wave, 24–26 April 
wave, and 30 April- 4 May wave (N = 5,018).
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Figure 2. Refusal rate to vaccinate against COVID-19 according to age and gender (COCONEL 2020, N = 5,018). Note: Among men aged between 18–24 years old, 36.7% 
reported their intention to refuse a future COVID-19 vaccine against 33.8% of women aged 18–24. Population: respondents for the COCONEL surveys 7–9 April wave, 
15–17 April wave, 24–26 April wave, and 30 April- 4 May wave (N = 5,018).
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Although the level of EHI (people with low or intermediate 
income) was positively associated with vaccine refusal in both 
men and women, the effects were significantly stronger in men 
than in women.

Reasons for refusing a future COVID-19 vaccine and 
associated factors

Among people who reported a negative attitude toward 
a future COVID-19 vaccine, 92.1% selected at least one of the 
three reasons proposed, namely thinking this vaccine would 
not be safe, being against vaccination in general, and the 
perception that COVID-19 is harmless, while the remaining 
7.9% selected exclusively the open-ended modality. The latter 
included a general lack of trust (about politics, or medicine, 
science, the pharmaceutical industry or unspecified), doubts 
about the efficiency of the vaccine (because of possible muta
tions of the virus, or by comparison to the seasonal influenza 
vaccine), as well as thinking they are immune to the virus. 
These responses were too diverse to be pooled into a new 

category. Furthermore, as shown in Figure 3, motives for 
refusing the vaccine varied by gender. Women more frequently 
reported reasons related to vaccination in general (30.8% were 
against vaccination versus 23.3% among men, p < .001) or to 
the safety of a new COVID-19 vaccine (67.1% thought that 
a vaccine produced in a rush is too dangerous, versus 61.7% 
among men, p < .001). Conversely, men more frequently moti
vated their refusal of the vaccine by a perceived harmless 
nature of the COVID-19 (6.3% against 14.9%, p < .01).

Multivariate analyses confirmed these findings. Table 3 
shows that the male gender was strongly associated with 
intention to refuse the vaccine because of the perception 
that the disease is harmless (versus acceptance). Conversely, 
the female gender was strongly associated with vaccine 
refusal due to the perception that the vaccine would not 
be safe or due to reluctance toward vaccination in general. 
After adjustment for gender and other covariates, a young 
age (<35) was positively associated with vaccine refusal due 
to the perception that the vaccine would not be safe or that 
the disease is harmless while older age (>64) was negatively 

Table 2. Factors associated with negative attitudes toward a future COVID-19 vaccine by gender (COCONEL 2020, N = 5,018).

All (n = 5,018) Women (n = 2,635) Men (n = 2,383)

Row % Adjusted OR [95% CI] Row % Adjusted OR [95% CI] Row % Adjusted OR [95% CI]

Gender ***
Men 20.6 0.77 [0.67;0.89]***
Women 27.1 –1–

Date of survey ** **
7–26 April 22.6 –1– 25.0 –1– 20.0 –1–
30 April – 04 May 26.0 1.18 [1.03;1.36]* 30.2 1.25 [1.03;1.50]* 21.5 1.14 [0.92;1.41]

Age *** *** ***
18–24 33.1 1.08 [0.87;1.35] 33,1 0.83 [0.62;1.10] 30.1 1.66 [1.16;2.37]**
25–34 1.09 [0.90; 1.32] 0.97 [0.75; 1.24] 1.30 [0.97; 1.75]
35–54 –1– –1– –1–
55–64 25.8 0.72 [0.58; 0.89]** 25.8 0.69 [0.52; 0.93]* 18.7 0.77 [0.56; 1.06]
65–74 11.8 0.62 [0.46; 0.82]** 10.7 0.45 [0.31;0.67]*** 12.0 0.93 [0.60;1.44]
> 74 9.6 0.60 [0.43;0.82]** 13.6 0.61 [0.40;0.94]* 6.3 0.54 [0.32;0.90]*

Education level * *
High school degree or lower 27.5 –1– 29.2 –1– 25.1 –1–
Higher than High school degree 22.5 0.82 [0.70;0.96]* 27.5 0.84 [0.68;1.04] 18.4 0.77 [0.60;0.99]*

Being in a couple *** ** **
Yes 21.8 0.79 [0.68;0.92]** 25.0 0.69 [0.57;0.84]*** 18.6 0.98 [0.77;1.24]
No 27.4 –1– 29.9 –1– 24.1 –1–

EHI *** *** ***
Low 31.8 1.62 [1.28;2.06]*** 33.6 1.40 [1.01;1.92]* 28.8 2.03 [1.42; 2.90]***
Intermediate 24.8 1.50 [1.22;1.84]*** 26.6 1.38 [1.03;1.84]* 22.8 1.65 [1.22; 2.23]**
High 14.5 –1– 19.9 –1– 11.0 –1–
Missing 24.5 1.05 [0.83;1.32] 25.0 1.14 [0.84;1.53] 23.7 0.91 [0.63;1.32]

Living in a region strongly by impacted COVID-19 ns ns *
Yes 22.7 0.89 [0.78; 1.03] 27.2 1.03 [0.85;1.24] 18.1 0.75 [0.60;0.93]**
No 24.8 –1– 27.0 –1– 22.4 –1–

Vaccinated against the flu the year before *** *** ***
Yes 5.5 0.17 [0.13; 0.22]*** 5,5 0.14 [0.10;0.21]*** 5.4 0.19 [0.13;0.28]***
No 31.3 –1– 34.2 –1– 27.8 –1–

COVID-19-related concern *** *** ***
High (>8) 16.9 0.60 [0.50;0.73]*** 19.0 0.60 [0.48;0.76]*** 13.6 0.61 [0.44;0.84]**
Lower 25.8 –1– 29.7 –1– 22.0 –1–

Friends or relatives diagnosed with COVID-19 * $ $
Yes 21.1 0.83 [0.70;0.98]* 24.1 0.84 [0.66;1.06] 18.0 0.82 [0.63;1.06]
No 24.8 –1– 27.9 –1– 21.3 –1–

Diagnosed with COVID-19 ns ns $
Yes 23.8 NI 18.7 NI 29.0 NI
No 24.0 27.3 20.3

Chi-Square test: $p < 0.10; *p ≤ 0.05; ** p < 0.01; p < 0.001. NI covariate not included in the model because of small effectives. Note: The following model fit measures were 
use: Likelihood ratio test: −2Log (Model for All) – [−2Log (Model for Women) + −2Log (Model for Men)] = 4919.504–4890.198 = 29.306, p < 0.001, which confirms the 
relevance of gender stratification. In addition, the Nagelkerke R2 = 0.1710 for the model for all, 0.1712 for the model among women and 0.1712 for the model performed 
among men. Population: respondents for the COCONEL surveys 7–9 April wave, 15–17 April wave, 24–26 April wave, and 30 April- 4 May wave (N = 5,018).
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associated with vaccine refusal, irrespective of the reason 
given. In addition, high EHI, serious concern about being 
infected by COVID-19 and having friends or relatives diag
nosed with COVID-19 were negatively associated with 

intention to refuse the vaccine because of a general rejec
tion of vaccination or thinking that this vaccine would not 
be safe. Finally, being in a couple was only significantly 
associated with being against vaccination in general, while 

0%

10%

20%

30%

40%

50%

60%

70%

80%

Because you are against
vaccina�on in general

Because a vaccine produced
in a rush would be too

dangerous

Because the COVID‐19 is
harmless

Women Men

***

**

*

Figure 3. Reasons for intending to refuse a future COVID-19 vaccine by gender (COCONEL 2020, N = 1,203). Chi-Square test: *p ≤ 0.05; ** p < .01; ***p < .001. Note: the 
modalities were not exclusive, the sum is thus not equal to 100. Population: respondents for the COCONEL surveys 7–9 April wave, 15–17 April wave, 24–26 April wave, 
and 30 April- 4 May wave who reported their intention to refuse the COVID-19 vaccine if available (N = 1,203).

Table 3. Factors associated with negative attitudes toward a future COVID-19 vaccine according the reason given (COCONEL 2020, N = 5,018).

Intention to refuse a future COVID-19 vaccine 
because against vaccination in general versus 

acceptance (n = 4,073)

Intention to refuse a future COVID-19 
vaccine because it would be safe versus 

acceptance (n = 4,532)

Intention to refuse a future COVID-19 vac
cine because the COVID-19 is harmless ver

sus acceptance (n = 3,915)

Adjusted OR [95% CI] Adjusted OR [95% CI] Adjusted OR [95% CI]

Gender
Men 0.48 [0.36;0.64]*** 0.68 [0.58;0.80]*** 1.71 [1.08;2.72]*
Women –1– –1– –1–

Date of survey
7–26 April NS –1– NS
30 April – 04 May 1.20 [1.01;1.42]*

Age
18–34 0.82 [0.59;1.13] 1.33 [1.11;1.60]** 2.59 [1.62;4.14]***
35–64 –1– –1– –1–
> 64 0.62 [0.44;0.87]** 0.24 [0.18;0.33]*** 0.04 [0.01;0.28]***

Education level
Lower than High 

school degree
NS NS 2.06 [1.29;3.29]**

High school degree or 
higher

–1–

Being in a couple
Yes 0.70 [0.53;0.92]** NS NS
No –1–

Level of EHI
High 0.42 [0.28;0.64]*** 0.61 [0.48;0.77]*** NS
Other –1– –1–

Living in a region strongly by impacted COVID-19
Yes NS NS 0.57 [0.35;0.94]**
No –1–

COVID-19-related concern
High (>8) 0.41 [0.28;0.62]*** 0.68 [0.55;0.85]*** NI
Lower –1– –1–

Friends or relatives diagnosed with COVID-19
Yes 0.69 [0.49;0.98]* 0.78 [0.64;0.97]** NS
No –1– –1–

NScovariate not selected by the stepwise procedure. NI covariate not included in the model. *p < 0.05; ** p < 0.01; ***p < 0.001.Population: respondents for the COCONEL 
surveys 7–9 April wave, 15–17 April wave, 24–26 April wave, and 30 April- 4 May wave (N = 5,018). Note: Each model compared separately vaccine refusal for only one 
reason, with acceptance, people who reported (also) another reason than the one analyzed were excluded from the corresponding model. The automatic selection Stepwise 
procedure (p < 5%) was used for these models in order to explore the factors associated with vaccine refusal for each reason.
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education level and degree of COVID-19 exposition in the 
region of residence were only significantly associated with 
explaining refusal by the perceived harmless nature of 
COVID-19.

Discussion

As the SARS-CoV-2 continues to circulate across the world, 
health authorities turn a hopeful eye toward a rapid devel
opment of a vaccination campaign.28,29 The slow start of 
this campaign in France is leading in the short term to 
a demand for vaccines that exceeds the available supply, but 
in the longer term, the choice of those hesitating could be 
decisive in obtaining herd immunity. According to the 
national COCONEL surveys, almost a quarter of the 
French population reported they would refuse the 
COVID-19 vaccine once it becomes available. Women 
were more reluctant to be vaccinated than men (respec
tively, 27.1% versus 20.6%, p < .001). Three main reasons 
were reported in the following declining order of frequency: 
thinking this vaccine will not be safe, being against vacci
nation in general, and perceiving COVID-19 to be harm
less. After adjustment for covariates, the female gender, 
young age, low level of income, lack of previous practice 
of seasonal influenza vaccination, and perceived low risk of 
infection were associated with a negative attitude toward 
vaccination. In addition, the survey period and gender- 
specific factors were found to be associated with the inten
tion to refuse a future COVID-19 vaccine such as age, 
being in a couple, education level, and living in a region 
strongly impacted by COVID-19.

Factors associated with intentions to refuse a COVID-19 
vaccine: comparison with previous research

Age and gender have often been highlighted in the literature as 
factors associated with vaccination attitudes and behavior. 
Regarding the acceptability of a future COVID-19 vaccine, 
our results support recent findings: negative attitudes toward 
COVID-19 vaccination decrease with age,5–7,9 and women are 
more likely to refuse this vaccine.5,9 In research on influenza 
vaccination, high levels of education and high levels of income 
were found to be positively associated with vaccine acceptance, 
as in our study, as well as being in a couple.20,30 In addition, our 
finding that history of vaccination, in our case being vaccinated 
against the seasonal influenza during the previous season, was 
strongly negatively associated with reporting the intention to 
refuse to get vaccinated, is in line with previous research, 
including research on a future COVID-19 vaccine.9,17,30–33 

Also, since having reported high concern about being infected 
with COVID-19 was negatively associated with the intention to 
refuse a future vaccine against COVID-19, our study con
firmed the previous result that attitudes toward vaccination 
are strongly associated with risk perception.17,30,34 Finally, we 
found a decrease, over the survey period, of the willingness of 
the population to get vaccinated against COVID-19. This trend 
was confirmed in multivariate analysis and is consistent with 
the result of an Italian study that found such decrease between 
before and after their lockdown period.7 In this study, the 

authors assumed that the decrease of the willingness to vacci
nate was related to the decrease they observed in the popula
tion’s trust in science between before and after the lockdown. 
This hypothesis is supported by the correlation they found 
between willingness to vaccinate and both trust in scientific 
research and general attitude toward the vaccine’s efficacy. 
However, because the Italian study found no difference in the 
decrease of the willingness to get vaccinated according to age 
nor gender, as we did, this hypothesis needs more 
investigation.

Women are more worried about the SARS-CoV-2, and 
more concerned by the risks of a future vaccine

While our finding that women were significantly more worried 
than men about being infected by the SARS-CoV-2 and about 
the safety of vaccines in general and especially a future 
COVID-9 vaccine seems paradoxical (high-risk perception 
being positively associated with vaccine acceptance), it might 
be explained by a different age structure in the two groups. 
People who reported their intention to refuse the future vac
cine, were younger than people who reported high concerns 
about being infected by the virus (Appendix, Figure A1). In 
addition, while we found no age structure difference between 
men and women in the intention to refuse the vaccine, we 
found that, among people with high-risk perception of the 
COVID-19 and who reported a negative attitude toward vac
cine, women were younger than men (Appendix, Figure A2). 
Therefore, even in people who are very concerned by the virus, 
vaccine acceptability varies according to age.

Nevertheless, irrespective of the risk perception level, the 
gender difference remained strong. Indeed, while both men 
and women reported the following main reasons in the same 
order – thinking this vaccine will not be safe, being against 
vaccination in general, and perceiving COVID-19 to be harm
less – women were more likely than men to report vaccine- 
related reasons (the first two reasons above) and, conversely, 
men were more likely than women to report a disease-related 
reason (the last reason above). A review showed that vaccina
tion may have differentiated adverse effects according to sex, as 
females report more frequent adverse side effects of 
vaccines.34,35 This might explain their greater reluctance 
toward vaccines. Furthermore, among people who reported 
their intention to refuse a COVID-19 vaccine, men were 
more likely than women to believe this vaccine would be 
useless because they tended to downplay more the severity of 
this disease. However, residing in a region strongly impacted 
by COVID-19 reduced the risk to refuse the vaccine because of 
the perception that the disease is harmless.

The age effect on vaccine acceptance varied according to 
gender

Among men, vaccine acceptance increased linearly with age, 
while in women, the refusal rate remained high until the age of 
45–54, and decreased linearly after an inflection point at 
55 years old. A lower general risk aversion in young men, as 
shown in the literature,36,37 might explain that being aged 
under 25 was strongly associated with refusing the vaccine in 
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men, even after adjustment: young men might under-estimate 
the risks of COVID-19 to them, and might not have integrated 
their role in collective protection. According to our results, the 
future vaccination campaign should pay particular attention to 
young men and women, as they were less favorable to accept 
the future COVID-19 vaccine and considering that their vac
cination has been found in literature as essential for the protec
tion of older people.38 Furthermore, among people who 
reported their intention to refuse the vaccine, women aged 65 
+ mainly explained this refusal by a general hostility toward 
vaccination, while women aged under 35 mainly reported that 
the future vaccine would not be safe (Appendix, Figure A3). 
Those age differences need also to be considered to properly 
adapt the messages of future promotion campaigns to the 
characteristics of the public.

The better acceptance of a future COVID-19 vaccine by 
women in a couple than by those not in a couple might suggest 
a better integration, by the former, of the notion of collective 
protection provided by vaccination, at least at the family level, 
than the latter. Women might also be influenced by the opi
nion of their partner about vaccination but further research is 
needed to confirm this hypothesis.

Socioeconomic effects were stronger among men than 
among women: although having low or intermediate EHI was 
associated with the intention to refuse a future COVID-19 
vaccine for men and women, the adjusted OR showed 
a stronger effect in men. Similarly, the effect of the level of 
education was stronger (and significant) in men compared 
with women.

The gender gap in vaccine acceptance increased in the last 
days of the lockdown

According to our findings, women’s reluctance toward 
a COVID-19 vaccine increased at the end of April- 
beginning of May while we found at the same time 
a decrease of the concern with being infected by the 
virus. This might be explained by increasing distrust in 
vaccines or in science in general at this moment, as sug
gested in another study in Italy.7 Indeed, a number of 
scientific controversies about the management of the 
heath crisis and the treatment of the COVID-19 have 
emerged during the lockdown period, and it may have 
negatively affected trust of the population in scientists and 
health authorities in general.39 Moreover, considering that 
women are more concerned and aware of vaccination issues 
because they are more often in charge of children’s 
vaccination,25 they are therefore more likely to be aware 
of previous controversies surrounding vaccines leading 
them to be more hesitant toward this (future) new vaccine.

Women were more hesitant than men

Regardless of the response given on the intention to accept or 
refuse the future vaccine, most participants were not sure about 
their answer (as the items including “probably” rather than 
“certainty” were more often selected), and women more fre
quently than men. We may assume that among people who 
reported they will probably get vaccinated once the vaccine 

becomes available, some of them would still have doubts when 
taking the vaccine. Such doubts about the future vaccine’s 
efficacy might have been boosted by the lack of information 
on this new virus (and new vaccine), especially on the level and 
the duration of the immune response, and therefore the possi
bility to be re-infected by the virus, which has been recently 
confirmed in a scientific publication.40 This uncertainty may 
express a difficulty to make a decision among reluctant people 
who may either decline the vaccine, delay it or accept it despite 
their doubts (i.e. vaccine hesitants).26 Considering that vaccine 
hesitancy has been found to be correlated with unfavorable 
perception of vaccines’ risk–benefit balance,22 vaccine hesi
tancy should therefore be investigated in further research 
among both people who present a negative attitude toward 
a future COVID-19 vaccine and people who present 
a positive attitude, to better understand what motivates the 
decision, irrespective of the choice made.

Strengths and limitations of the study

The surveys conducted during the lockdown period allowed us 
to explore the attitudes toward a future COVID-19 vaccine of 
French men and women during the acute phase of the epi
demic. However, this study has some limitations. The lock
down affected data collection activities and online surveys were 
an effective way to carry out surveys in this context but it may 
involve some selection biases that we attempted to limit. First, 
most French households have Internet access (89% estimated 
for 2018)41 and the survey samples were stratified to be repre
sentative of the French population in terms of gender, age, 
occupation, area of residence, and region. In addition, the 
theme of the survey was not mentioned in the invitation 
e-mail to avoid influencing participation. Furthermore, this 
paper aimed to explore factors associated with negative atti
tudes toward a future COVID-19 vaccine that did not exist at 
the time of data collection. We thus need to keep in mind that 
intentions reported during the lockdown period can vary with 
time, and that intention does not necessarily translate into 
behavior.42

Conclusion

In conclusion, this study contributes to the advancement of 
knowledge on public attitudes toward COVID-19 vaccines, 
which could be useful to design and adapt vaccination cam
paigns. More specifically, our findings regarding gender differ
ences are not intended to promote the implementation of 
a gender-differentiated vaccination campaign; however, these 
results must be known to guide future prevention messages. 
Public health authorities should pay specific attention to the 
public likely to not get a COVID-19 vaccine when one becomes 
available, driven by concerns about safety and effectiveness. 
This public represented a quarter of the French population 
during the lockdown period, but it may have increased 
since.6,43,44 It therefore seems crucial to guarantee that all the 
necessary precautions are taken before marketing each vaccine 
and to communicate transparently on this process as we have 
previously argued,45 but also on the coverage rate needed to 
reach herd immunity. Furthermore, more research is needed to 
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explore the evolution of attitudes toward vaccination against 
the coronavirus, separately among men and women, and the 
media coverage of vaccination campaigns. Media and journal
ists should be able to rely on information tools and interven
tion strategies to enhance acceptability of the future COVID-19 
vaccine.
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Figure A1. Age structure of people with high concern and those who reported their intention to refuse the COVID-19 vaccine by gender (COCONEL 2020, N = 5,018). 
Population: respondents for the COCONEL surveys 7–9 April wave, 15–17 April wave, 24–26 April wave, and 30 April- 4 May wave (N = 5,018).
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Figure A2. Age structure of people who reported their intention to refuse the COVID-19 vaccine according to gender and level of concern about the COVID-19 
(COCONEL 2020, N = 5,018). Population: respondents for the COCONEL surveys 7–9 April wave, 15–17 April wave, 24–26 April wave, and 30 April- 4 May wave 
(N = 5,018).
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Figure A3. Evolution across surveys of the reasons for intending to refuse a future COVID-19 vaccine by gender (COCONEL 2020, N = 1,203). Population: respondents for 
the COCONEL surveys 7–9 April wave, 15–17 April wave, 24–26 April wave, and 30 April- 4 May wave (N = 5,018).
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Table A. Questions extracted from the questionnaires in French and translated in English.

Question title Question title translated

Sociodemographic questions
Vous êtes . . . ? Un homme/Une femme You are . . . ? A man/A woman
Quel âge avez-vous ? How old are you ?
À ce jour, le plus haut diplôme que vous possédez est . . . ? To date, the highest degree you hold is . . . ?
En prenant en compte tous les types de revenus que touchent les membres de 

votre foyer, quel est actuellement le montant mensuel net des ressources de 
l’ensemble votre ménage ?

Considering all types of income your household members receive, what is 
currently the net monthly amount of resources in your household as a whole?

De combien de personnes se compose votre foyer y compris vous-même ? How many people make up your household, including yourself?
Au total, combien y a-t-il d’enfants de moins de 14 ans dans votre foyer ? In total, how many children under the age of 14 are in your household?
Quelle est, approximativement, la surface totale du logement où vous vivez 

actuellement en mètres carrés habitables ?
What is, approximately, the total area of the dwelling where you currently live in 

square meters of living space?
Êtes-vous actuellement en couple ? Oui, avec une personne qui vit dans votre 

logement/Oui, avec une personne qui vit dans un autre logement/Non, mais 
vous avez déjà été en couple par le passé/Non, vous n’avez jamais été en 
couple.

Are you currently in a relationship? Yes, with a person who lives in your dwelling/ 
Yes, with a person who lives in another dwelling/No, but you have been in 
a relationship in the past/No, you have never been in a relationship.

Avant le confinement, quelle était votre situation ? Vous exerciez une activité 
professionnelle (actifs, apprentis, stagiaires)/Vous étiez chômeur ayant déjà 
travaillé/Vous étiez à la retraite ou en pré-retraite/Vous étiez à la recherche 
d’’un premier emploi/Vous étiez collégien, lycéen ou étudiant/Vous étiez 
homme ou femme au foyer/Vous étiez dans une autre situation (invalide, sans 
activité professionnelle . . .)

Before lockdown, what was your occupational situation? You had a professional 
activity (working, apprentice, trainee)/You were unemployed and had already 
worked/You were retired or in pre-retirement/You were looking for your first 
job/You were at college, high school or student/You were a man or 
a housewife/You were in another situation (invalid, without professional 
activity . . .)

Actuellement, continuez-vous à travailler ? Oui, à l’extérieur de mon domicile à 
temps complet/Oui, à l’extérieur de mon domicile à temps partiel/Oui, en 
télétravail/Non, vous êtes arrêté le temps du confinement (chômage partiel, 
congé maladie)/Non, vous êtes en recherche d’emploi.

Are you currently still working? Yes, outside my home full time/Yes, outside my 
home part time/Yes, teleworking/No, you are stopped during the time of 
confinement (part-time unemployment, sick leave)/No, you are looking for 
work.

COVID-19 related questions
Si un vaccin contre le coronavirus était disponible, vous feriez-vous vacciner ? 

Oui certainement/Oui, probablement/Non, probablement pas/Non, 
certainement pas

If a vaccine against coronavirus were available, would you get vaccinated? Yes, 
certainly/Yes, probably/No, probably not/No, certainly not

Pour quelles raisons ne vous feriez-vous pas vacciner ? (plusieurs réponses 
possibles) 
Parce que vous êtes contre la vaccination en général; 
Parce que vous pensez qu’un vaccin élaboré dans l’urgence est trop dangereux; 
Parce que vous pensez que c’est inutile de toute façon, le COVID-19 est peu 
dangereux; 
Autre, précisez [champ ouvert].

For what reasons wouldn’t you get vaccinated? (multiple answers possible) 
Because you are against vaccination in general; 
Because you think a vaccine developed in an emergency is too dangerous; 
Because you think it’s useless anyway, COVID-19 is not very dangerous; 
Other, specify [open field].

Vous-même avez-vous, ou avez-vous eu, une infection à coronavirus confirmée 
par un test ou diagnostiquée par un médecin ? Oui/Non

Do you have, or have you had, a coronavirus infection confirmed by a test or 
diagnosed by a doctor? Yes/No

Avez-vous des proches (familles, amis) qui sont ou qui ont été malades du 
coronavirus ? Oui/Non

Do you have loved ones (family, friends) who are or have been sick with 
coronavirus? Yes/No

Sur une échelle de 0 à 10, à quel point la possibilité [d’attraper/d’attraper à 
nouveau] le Coronavirus (COVID-19) d’ici la fin de l’épidémie vous inquiète- 
t-elle ? 
0/1/2/3/4/5/6/7/8/9/10/Je ne sais pas

On a scale of 0 to 10, how worried are you about the possibility of [catching/re- 
catching] the Coronavirus (COVID-19) by the end of the epidemic? 0/1/2/3/4/5/ 
6/7/8/9/10/I don’t know

Other
Vous êtes-vous fait vacciner contre la grippe lors de l’hiver 2019–2020 ? Oui/Non Did you get vaccinated against the influenza in the winter of 2019–2020? Yes/No
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