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Who is hesitant about Covid-19 vaccines? The profiling of participants in a French online 

cohort 

Qui est hésitant par rapport aux vaccins contre la Covid-19 ? Profilage des participants à 

une e-cohorte française 

 

Abstract 

Objectives: To report the characteristics of vaccine-hesitant individuals in a French-speaking 

adult population in the context of the SARS-CoV-2 pandemic; and to identify predictors of 

hesitancy about Covid-19-related vaccines. 

Methods: Between April and May 2020, 1640 French-speaking adults participating in an 

online cohort were classified according to their attitudes towards vaccination as: “hesitant”, 

“anti-vaccination”, and “pro-vaccination”. Descriptive statistics, univariate multinomial 

regression models and multivariate analyses were compiled and carried out.  

Results: At the time of inclusion, compared to pro-vaccination participants, hesitant 

participants were more frequently females (p=0.044), not annually vaccinated against flu 

(p=0.026), less optimistic about the discovery of a treatment against Covid-19 in a few 

months (p<0.001), less ready to undergo this treatment (p<0.001), presenting less trust in 

the ability of public health authorities to control the pandemic (p=0.036) and reporting 

lower scores on knowledge-related scales (p values from <0.001 to 0.002). Univariate 

analyses confirmed these results with odds ratios ranging from 1.51 [1.05-2.17] to 2.19 

[1.56-3.07]. In the multivariate models, the remaining variables associated with hesitant 

compared to pro-vaccination attitudes were discovery of a treatment against Covid-19 in a 

few months (OR=2.57 [1.73-3.81]), being ready to undergo this treatment (OR=7.07 [4.89-
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10.22]), digital vaccine literacy (OR=1.70 [1.14-2.54]) and general health literacy (OR=1.49 

[1.03-2.15]). 

Discussion: In a continuum of relative acceptance of Covid-19-related vaccines, hesitant 

individuals were situated in between the behaviours and characteristics of pro-vaccination 

and anti-vaccination groups. While their characteristics were in line with the literature, this 

study was the first to report data on health literacy, digital vaccine literacy and capacity to 

detect fake news associated with vaccine hesitancy. 

Conclusions: While failing to identify straightforward predictors, findings suggest that 

continued education and communication campaigns focused on improving vaccine literacy, 

particularly among women younger than 35 years, could heighten the proportion of persons 

accepting vaccination. 

Keywords: vaccine hesitancy; cohort; profiling; Covid-19 
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Résumé 

Objectifs : Décrire les caractéristiques des hésitants vis-à-vis de la vaccination dans une 

population adulte francophone dans le contexte de la pandémie de SRAS-CoV-2, et identifier 

les déterminants de l'hésitation vis-à-vis des vaccins contre la Covid-19. 

Méthodes : 1 640 adultes francophones participant à une cohorte en ligne, entre avril et mai 

2020, ont été classés en fonction de leur attitude vis-à-vis de la vaccination : "hésitant", 

"anti-vaccination" et "pro-vaccination". Les données ont été analysées à l’aide de 

statistiques descriptives, de modèles de régression multinomiale univariés et d’analyses 

multivariées.  

Résultats : Au moment de l’inclusion, par rapport aux pro-vaccination, les hésitants étaient 

plus souvent des femmes (p=0,044), moins vaccinés contre la grippe chaque année 

(p=0,026), moins optimistes quant à la découverte d'un traitement contre la Covid-19 dans 

quelques mois (p<0,001), moins prêts à prendre ce traitement (p<0,001), présentaient une 

moindre confiance dans les autorités de santé publique pour contrôler la pandémie 

(p=0,036) et rapportaient des scores plus faibles sur les échelles de connaissances (valeurs p 

de <0,001 à 0,002). Les analyses univariées ont confirmé ces résultats avec des probabilités 

variant de 1,51 [1,05-2,17] à 2,19 [1,56-3,07]. Dans les modèles multivariés, les variables 

associées à l'hésitation par rapport aux pro-vaccination étaient la découverte d'un 

traitement contre la Covid-19 dans quelques mois (OR=2,57 [1,73-3,81]), le fait d'être prêt à 

prendre ce traitement (OR=7,07 [4,89-10,22]), la littératie vaccinale digitale (OR=1,70 [1,14-

2,54]) et la littératie générale en santé (OR=1,49 [1,03-2,15]). 

Discussion : Les attitudes des hésitants se situaient entre les comportements et les attitudes 

des groupes pro-vaccination et anti-vaccination. Leurs caractéristiques étaient conformes à 

la littérature, mais cette étude était la première à rapporter des données sur la littératie en 
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matière de santé et des vaccins dans le numérique, et la capacité à détecter les fake news 

associées à l'hésitation en matière de vaccins. 

Conclusions : Sans identifier des déterminants spécifiques, les résultats suggèrent que la 

mise en place de campagnes d'éducation et de communication axées sur l'amélioration de la 

littératie sur les vaccins, en particulier chez les femmes de moins de 35 ans, pourrait réduire 

le nombre d’hésitants. 

 

Mots clés : hésitation vaccinale ; cohorte ; profilage ; Covid-19 
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Introduction 

Vaccine hesitancy is defined as delay in acceptance or refusal of vaccination despite 

availability of vaccination services [1]. This phenomenon is particularly prominent in France, 

where about 40% of the population questions the effectiveness of vaccines [2,3]. By way of 

comparison, in Nordic countries, only 27% of the population think vaccines are unsafe [4]. 

Studies have reported that considering vaccines as ineffective or unsafe is associated with 

higher vaccine hesitancy and lower vaccine uptake [2,5]. Seasonal flu shots are relatively low 

in France, largely inferior to the World Health Organisation (WHO) recommendations: one 

French citizen out of two has not been vaccinated against influenza [2]. In comparison, 61% 

of the German population and 67.5% of the Italian population think the seasonal influenza 

vaccination is important and consequently get vaccinated [6]. As regards compulsory 

vaccination, French vaccine hesitancy is likewise high, with parents representing the most 

hesitant portion of the general population (73%), while 93% of parents in Spain are pro-

vaccination [7]. In the same line of thought, doubts about the effectiveness and safety of 

Covid-19-related vaccines are now being diffused worldwide [8]. Furthermore, some people 

may feel unconcerned, and do not consider vaccination as a priority [6,9]. Their attitude may 

induce vaccine hesitancy and consequently limit vaccine uptake. 

 

There exist several identified factors determining vaccine hesitancy, including Covid-19 

vaccines [10]. Personal characteristics such as sex, age, comorbidities, having children, and 

self-rated health are known to impact vaccine-related decision-making [11]. Furthermore, 

false beliefs and misconceptions about vaccination can be fuelled by information obtained 

through Internet sources [9]. Elevated literacy skills, time invested in extensive research 

[12,13] and ability to detect fake news can also contribute to rational decision-making on 
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vaccination [14,15]. On the other hand, distrust in public authorities during vaccine-related 

controversies and scepticism generated by the unusually rapid development of vaccines 

against coronavirus SARS-CoV-2 can favour vaccine hesitancy [16]. Over recent months, no 

less than three vaccines have shown satisfactory efficacy and are currently administered in 

different population groups throughout the world. And yet, when vaccination against the 

coronavirus started early in 2021 in France, some people continued to express reluctance 

[16,17]. This trend is in line with worldwide hesitancy about these new vaccines [17]. 

 

Delineating in the French population the profile of those who are hesitant about SARS-CoV-2 

vaccination can help to tailor the format and contents of communication campaigns and 

policy initiatives designed to promote Covid-19 vaccination. This is a pivotal upcoming 

challenge.  

 

The objectives of this study were (1) to report the characteristics of vaccine-hesitant 

individuals in a French-speaking adult population in the context of the SARS-CoV-2 

pandemic; and (2) to identify predictors of hesitancy about Covid-19-related vaccines. 

Comparison between hesitant and pro-vaccination groups was sought out insofar as the 

ultimate aim of the study was to present the factors that could induce the hesitant group to 

accept vaccination. 

 

Methods 

The CONFINS cohort 

The CONFINS cohort study (www.confins.org) was initiated on the 8th of April 2020 to 

monitor French-speaking people’s well-being and mental health during the Covid-19 
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lockdown. The cohort was online-based and participation was voluntary. Participants were 

recruited through social media posts, press releases, podcasts, TV programs and mailing 

were. The sole eligibility criterion was being aged 18+. For the purposes of this study only, 

we excluded subjects who had declared “other” for the sex variable since there were only 16 

of them (0.7%). Wishing to attain sufficient statistical power, we also excluded those 

reporting missing data on at least one variable in the analyses. A sensitivity analysis tested 

result robustness and enhanced understanding of the relationships between outcome and 

exposure variables. Data covered the period culminating on May 10th, one day before the 

end of the first lockdown in France. 

 

The CONFINS questionnaire contained 77 items drawn up by several researchers through 

different stages of drafts and reviews. Participants completed the online survey after reading 

the written consent form and explicitly agreeing to participate. The cohort was approved by 

the French Committee for the Protection of Individuals (Comité de Protection des Personnes 

- CPP, nr. 46-2020) and the French National Agency for Data Protection (Commission 

Nationale Informatique et Libertés - CNIL, nr. MLD/MFI/AR205600), and data were stored 

and analyzed according to the General Data Protection Regulation (EU GDPR). The study was 

conducted in accordance with the Declaration of Helsinki. 

 

Outcome measure: defining the hesitant population 

In order to characterise the group of hesitant subjects, we formulated the question: “Would 

you be willing to get vaccinated against coronavirus SARS-CoV-2 even if the vaccine has not 

yet been fully proven effective?”. Response modalities were: “No, never”; “Yes, even if there 

is a risk associated with the vaccine”; “Yes, but provided that the risk associated with the 
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vaccine is low”; “Yes, but provided that there is absolutely no risk associated with the 

vaccine, even if it is low”; “I don’t know”. We allocated the answer “No, never” to the “anti-

vaccination group”, the answer “I do not know” to the “hesitant group” and the three “Yes” 

modalities to the “pro-vaccination” group.  

 

Covariates: predictors of vaccine hesitancy 

Sociodemographic and medical data included sex; age; marital status; having children; being 

a student; studying or working in the health domain; self-perceived health (using the WHO 

standardized questionnaire, “How is your health in general?”: very good/good/fair/bad/very 

bad); and lifelong medical history (at least of the following: cardiovascular disease, 

hypertension, diabetes, chronic digestive disease, cancer, asthma or other respiratory 

disease, mental illness, other). We asked whether participants updated themselves on 

vaccination and whether they were annually vaccinated against the flu.  

 

We also asked specific questions on Covid-19: degree of concern about Covid-19 as a health 

issue (categories: 1-2 “low concern”, 3 “medium concern” and 4-5 “high concern”); 

perceived dangerousness of Covid-19 (categories: 0-3 “low dangerousness”, 4-6 “medium 

dangerousness” and 7-10 “high dangerousness);  agreeing that the epidemic will last several 

months and that our lives will be durably strongly affected (no vs yes); trust in the discovery 

of a treatment (no, yes, I do not know); ready to take a treatment against Covid-19 that has 

yet to be conclusively proven effective (no never, yes, I do not know); and trust in public 

authorities to control the pandemic (categories: 0-3 “low trust”, 4-6 “medium trust” and 7-

10 “high trust”).  
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To evaluate knowledge and literacy, we used four tools: 1) General health literacy (GHL) on 

the 5th dimension of the Health Literacy Questionnaire (HLQ), i.e. critical literacy [13,18] 

measured through 5 items with the following categories: “bad GHL” (0-9) and “good GHL” 

(10-15); 2) Scale on knowledge and beliefs about vaccination containing 6 items scored in 

the following categories: “bad” (6-18) and “good” (19-30); 3) Digital vaccine literacy (DVL), 

which contained 7 items with the following categories: “bad DVL” (7-20) and “good DVL” 

(21-33); and 4) Capacity to detect Covid-19-related fake news with the categories: “bad 

capacity to detect fake news” (0-5) and “good capacity to detect fake news” (6-8). Means 

and standard deviations were reported for all tools which are presented in the 

Supplementary Material.  

 

The STROBE (STrengthening the Reporting of OBservational studies in Epidemiology) 

guidelines were followed. 

 

Statistical analyses 

“Hesitant”, “anti-vaccination” and “pro-vaccination” groups were described according to 

sociodemographic characteristics, variables relating to Covid-19 and knowledge-related 

scores, showing numbers and percentages for qualitative variables and means plus standard 

deviations (±SD) for quantitative variables. We then made univariate comparisons of 

“hesitant” to the other two groups using Chi2 independence tests for categorical variables 

and comparison of means (t-test if normal law) with verification of the homoscedasticity of 

variances beforehand. We created univariate multinomial regression models, with the "pro-

vaccination" group as the reference category, in order to study the association between 

characteristics of vaccine hesitancy and the likelihood of being in "hesitant" or "anti-
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vaccination" groups. This choice of statistical modelling enabled comparison between “anti-

vaccination” and “hesitant” groups versus “pro-vaccination” individuals and observation of 

trends toward differentiation between “anti-vaccination” and “hesitant” individuals. Lastly, 

we performed multivariate analyses in which all study variables were included in an initial 

multinomial regression model. In order to identify the odds ratios related to the degree of 

vaccine acceptance, a stepwise top-down procedure was applied. Interactions with a p-value 

>0.25 were removed from the model; the covariates were then removed one by one until all 

p-values in the model were below the statistical significance level of 0.05, except for 

variables that could potentially be confounding factors. We obtained a final multivariate 

multinomial regression model. Data were analyzed using SAS® version 9.3. 

 

Missing values 

We considered that some data were missing at random, i.e. MAR (Missing At Random) type 

(see Figure 1 below, n=688). A multiple imputation method using chained equations (MICE) 

was consequently performed as a sensitivity analysis concerning the entire sample. With 

complete data, the variables present in the final regression models and with missing data 

could be imputed. The validity of the imputation was checked by comparing the observed 

data with the missing data of the indicator variables used for imputation of missing data. In 

addition, Rubin's three diagnostic parameters were checked: low relative increase in 

variance, a fraction of missing information lower than the proportion of missing values and 

relative efficiency close to 100%  [19]. In the end, missing values concerned the following 

variables: age, being a student, scale on knowledge and beliefs about vaccination, capacity 

to detect fake news scale and general health literacy scale. Twenty-three categorical 

variables (22 for exposure, e.g., sex, age, and one for vaccine hesitancy) were initially used 
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(Table 1). Following which, 15 were retained in the final model. We chose an imputation 

number of 20, which corresponded to satisfactory values of Rubin’s diagnostic parameters.  

 

Results 

Characteristics of hesitant individuals compared to pro-vaccination and anti-vaccination 

individuals 

A total of 2344 individuals completed the CONFINS questionnaire: 16 were excluded since 

they declared “other” for gender, a number that was too small to be taken into account in 

the analyses; and 688 presented at least one missing value among the variables of interest. 

All in all, there were 1640 full cases (Figure 1).  

 

<Insert Figure 1 about here> 

 

Based on an a priori classification, we observed that 11.0% were “hesitant” (180/1640), 

70.5% “pro-vaccination” (1157/1640), and 18.5% “anti-vaccination” (303/1640). Concerning 

socio-demographic characteristics, compared to “pro-vaccination”, “hesitant” individuals 

were more frequently females (p=0.044) and less vaccinated against flu each year (p=0.026). 

However, when compared to “anti-vaccination”, they were more vaccinated against flu each 

year (p<0.001). Details are given in Table 1.  

 

<Insert Table 1 about here> 

 

As far as specific questions about Covid-19 are concerned, compared to “pro-vaccination”, 

“hesitant” individuals were less optimistic about the discovery of a treatment against Covid-
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19 in a few months (p<0.001), less ready to undergo a treatment against Covid-19 with low 

risk (p<0.001), and manifested less trust in public health authorities to control the pandemic 

(4.7, SD±2.3 vs 5.1, SD±2.5, p=0.036). Compared to “anti-vaccination”, “hesitant” individuals 

were more optimistic about discovery of a treatment (p<0.001), more willing to undergo a 

treatment (p<0.001) and had more trust in public authorities to control the pandemic 

(p=0.019). Details are in Table 1S in the Supplementary Material.  

 

When looking at knowledge-related scores, compared to “pro-vaccination”, “hesitant” 

participants presented lower scores on all scales, i.e., knowledge and beliefs about 

vaccination (21.9, SD±2.9 vs 22.3, SD±2.4, p<0.001), digital vaccine literacy (21.7, SD±2.8 vs 

22.7, SD±2.4, p<0.001), capacity to detect fake news (6.2, SD±1.2 vs 6.6, SD±1.0, <0.001), 

and general health literacy (9.5, SD±3.2 vs 9.9, SD±2.6, p=0.002). Only regarding knowledge 

and beliefs about vaccination  did “hesitant” differ from “anti-vaccination” participants 

(21.9, SD±2.9 and 20.0, SD±3.3, respectively, p<0.001). Details are given in Table 2S in the 

Supplementary Material. 

 

Univariate multinomial regression models  

When compared to “pro-vaccination”, “hesitant” individuals were more likely to be females 

(OR=1.52 (95% CI [1.01-2.29]). They were also less likely to be vaccinated against flu each 

year (OR=1.51 [1.05-2.17]); to know whether a treatment against Covi-19 would be found 

(OR=2.73 [1.92-3.88]); to know whether they would take this treatment against Covid-19 

(OR=2.04 [1.41-2.96]); to have high trust in public authorities to control the pandemic 

(OR=1.76[1.16-2.68] and OR=1.62[1.08-2.42], respectively); to have a good level of 

knowledge and beliefs about vaccination (OR=1.85 [1.13-3.02]); to have a good level of 
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digital vaccine literacy (OR=2.19 [1.56-3.07]); to present a good capacity to detect fake news 

(OR=2.03 [1.37-3.00]); and to present a high level of general health literacy (OR=1.57 [1.14-

2.16]). For the majority of the variables (e.g., sex, being vaccinated against flu each year, 

general health literacy), the direction of the association between “hesitant” and “anti-

vaccination” was the same, i.e. the odds concerning “hesitant” between “pro-vaccination” 

and “anti-vaccination” participants were similar. Detailed results of the univariate analyses 

are reported in Table 2.  

 

<Insert Table 2 about here> 

 

Multivariate analysis 

Table 3 presents the results of the multivariate analyses adjusted on covariates.  

 

<Insert Table 3 about here> 

 

Compared to “pro-vaccination”, “hesitant” individuals were more likely: not to know if a 

treatment would be discovered compared to those trusting in this discovery (OR=2.57; [1.73-

3.81]); not to know if they would be ready to take a treatment against COVID-19 that has not 

yet been fully proven effective compared to those who declared themselves ready (OR=7.07 

[4.89-10.22]); to have a bad level of digital vaccine literacy (OR=1.70 [1.14-2.54]); and to 

have a bad level of general health literacy (OR=1.49 [1.03-2.15]).  

Multivariate analyses with multiple imputation are available in Table 3S in the 

Supplementary Material. Results of the imputation were robust and in accordance with 
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findings without imputation. As a general rule, the imputed ORs followed the same pattern 

as the non-imputed ORs.  

 

Discussion  

This study was focused on the profiles of hesitant individuals as the group that could be 

induced to accept vaccination. While the anti-vaccination group might be difficult to 

convince concerning the benefits of a vaccine against coronavirus, sceptical persons might 

be more easily positively influenced [20,21], the objective being to prevent them from 

switching to anti-vaccination attitudes. Anti-vaccination individuals are those who express 

ardent vaccine denial and outright refusal to be vaccinated, rejecting scientific consensus on 

vaccines. In fact, they are not representative of numerous persons who might simply have 

questions or worries about vaccines, and are doubtful or hesitant.  

 

Results showed that 11.0% of participants were hesitant, which is a percentage more than 

twice as low as in a European online survey conducted on 7662 adults in seven European 

countries including France, which reported 28% of hesitators [21]. On the other hand, anti-

vaccination individuals were 18.5%, a percentage which differing from those of other 

studies, which reported around 10% [16] or 29% [25]. These differences in percentages 

might be due to type of questions and answer modalities as well as recruitment strategies 

corresponding to varied degrees of representativeness [17]. More specifically, the definition 

we used for vaccine hesitancy was based on one question only. While larger scales indeed 

exist [41,42], some studies have used only one item to rapidly and readily measure in France 

[16,21,33,40] and elsewhere [43–45], as in the present study.  
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Descriptive statistics and univariate analyses showed that, compared to pro-vaccination, 

hesitant participants were more frequently female. This is in line with previous research  in 

which womanhood is usually a predictor of reluctance to get vaccinated [22,23]. This is also 

the case for Covid-19 vaccines [16,24,25]. In the literature, the underpinning hypothesis is 

that women are usually more concerned about the dangerousness of vaccines with regard to 

their fertility or pregnancy, and about their children’s health, and are consequently more 

cautious, and keener on alternative medicine [26].  

 

Compared to pro-vaccination participants, and according to both descriptive and univariate 

analyses, hesitant persons were not vaccinated against flu each year. People not willing to 

receive influenza vaccination during ordinary years have a strong tendency to be reluctant 

about a future Covid-19 vaccine; this has also been observed in other studies [27–29]. 

Previous research has documented that vaccination status is associated with vaccine 

hesitancy: those who hesitate are usually not in compliance with all recommended 

vaccination protocols [7,30]. In a European online survey [21], the reasons why respondents 

were unsure about being vaccinated had generally to do with the potential side effects of a 

vaccine and uncertain safety [23,25,31]. 

 

Descriptive, univariate and multivariate analyses reported that hesitant individuals were also 

less optimistic about the discovery of a treatment against Covid-19 in a few months and less 

ready to undergo the treatment, even at low risk to their health. Moreover, they presented 

the highest odds ratio for all variables. These results confirm a tendency to disbelieve health 

and scientific authorities on the production of medical drugs and treatments, including 

vaccines. For hesitant individuals, a vaccine or a new treatment seems riskier than Covid-19 
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itself. This reasoning can be explained by the Health Belief Model, which considers 

vaccination and treatment decisions as a function of perceived susceptibility to and severity 

of disease, along with as concern about the risks and benefits of vaccines and treatments 

[32]. 

 

Previous research has underlined the need to consider the importance of trust in Covid-19-

related vaccine hesitancy [25,33]. According to descriptive and univariate analyses, hesitant 

individuals are less trustful of public health authorities to control the pandemic. This attitude 

is confirmed in other studies, in which lack of confidence in the government is associated 

with low vaccine uptake [28,33–35]. Low trust in political and health authorities means that 

the population might be disinclined to follow their recommendations and instructions.  

 

In the descriptive statistics, similar scores on all knowledge-related scales characterised 

hesitant individuals. Compared to pro-vaccination participants, they had lower levels of 

digital vaccine literacy, less capacity to detect fake news, and lower general health literacy. 

In the multivariate models, the remaining variables similarly associated with hesitancy were 

digital vaccine literacy and general health literacy, which were strong predictors of hesitancy 

in comparison with the pro-vaccination group. Compared to the latter, in all models the 

characteristics of anti-vaccination persons were similar to those of the hesitant, albeit more 

pronounced. As in a previous UK study, those with worse health literacy were less willing to 

get vaccinated [36]. In general, the findings of this study were in line with the literature 

[37,38] and corresponded to the “calculation” dimension of the 5C model [12]: retrieval, 

understanding and evaluation of vaccine-related information is poorer in those hesitant 

about vaccination as compared to pro-vaccination individuals [28,35,38]. Increasing 
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knowledge and appraisal of evidence-based information versus misinformation could lead to 

better empowerment with regard to requesting, seeking, and/or refusing health services 

such as vaccinations [15,22].  

 

We also observed that the attitudes of hesitant individuals were “in between” the 

behaviours and characteristics of pro-vaccination and anti-vaccination groups. For the 

majority of the variables, the overall association between “hesitant” and “anti-vaccination” 

towards “pro-vaccination” was the same. The odds concerning “hesitant” were more or less 

midway between “pro-vaccination” and “anti-vaccination”. This is in line with the fact that 

vaccination acceptance behaviours appear to be on a continuum ranging from active 

demand to complete refusal of all vaccines rather than as dichotomous “pro- versus anti-

vaccination” [39]. Furthermore, differences among the three groups were confirmed in 

multivariate analyses with or without multiple imputation. These findings corroborate the 

specificity of the hesitant group, for whom tailored interventions are needed, particularly in 

terms of trust in the authorities, knowledge and beliefs about vaccination digital vaccine 

literacy, capacity to detect fake news and general health literacy.  

 

Other studies about Covid-19-related vaccine hesitancy have been conducted in France. A 

European survey including France reported that 28% of French respondents were hesitant 

[21], which was the largest percentage in Europe in 2020. Hesitancy was measured through 

one item, and the population was representative in terms of region, gender, age group and 

education. Six consecutive surveys of a large, nationally representative sample (n= 6032) 

explored attitudes towards a future COVID-19 vaccine in France from May 2020 to 

November 2020 [40]. Respondents were asked with a single item whether they would agree 
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to get vaccinated if a vaccine against the COVID-19 were available: “certainly”, “probably”, 

“probably not”, “certainly not”. Those answering “probably not” or “certainly not” were 

considered as anti-vaccination. While the coding was different, similarly to our study gender 

was associated with these two response items; in brief, females were less likely to accept 

the vaccine. An experimental survey was conducted in a representative French working-age 

population in 2020 (n=1942) [25]. Vaccination intentions were assessed from repeated 

choice tasks among vaccines with varying characteristics, while background information on 

vaccination was controlled. No single item was used, but rather a series of questions 

involving fictional situations. As in our study, information on past vaccination behaviour, 

including influenza, was associated with vaccine hesitancy. Another 2020 French survey 

explored the intention to participate in a Covid-19 vaccine clinical trial and to get vaccinated 

against Covid-19 (n=3259) [16]. One item was used to classify Covid-19-related vaccine-

hesitant individuals, once again using our “don’t know” option like. Similarly, men were less 

hesitant. Lastly, an April 2020 online survey conducted in representative samples of the 

French population (n=5018) found that attitudes to Covid-19 vaccines were correlated to 

engagement with the political system; lack of trust was associated with refusal to get 

vaccinated [33]. The study used only one item to measure vaccine hesitancy and found 

16.1% of participants to be hesitant. 

 

Strengths and limitations 

Strengths of the study include the use of several original and specific variables about Covid-

19-related opinions, digital vaccine literacy, beliefs about vaccination, trust in authorities 

and recognition of fake news. These data enabled to draw up a clear-cut definition of the 
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profiles of vaccine-hesitant individuals. Furthermore, our sample was large, with more than 

1600 respondents throughout France.  

 

This study is not without limitations. As with any online survey based on volunteering, our 

study was not representative of the French population and, particularly, of hesitant people 

in France [16]. Description is necessarily limited to those who participated to the study. For 

instance, women were overrepresented (78.4%) and participants were predominantly young 

(84.5% between 18 and 34 years). Moreover, the sample included only people who were 

“confined”. Those who worked during the lockdown (e.g., healthcare workers, employees of 

supermarkets or pharmacies, farmers) were not included. People not having access to the 

Internet or not being computer-literate were likewise excluded. All in all, a substantial 

portion of the French population was not considered, and when interpreting our results, 

selection bias should be taken into account. That said, our findings were similar to those of 

representative French studies with regard to the association of vaccine hesitancy with 

characteristics such as gender [40], poor compliance with recommended vaccinations in the 

past, presence of chronic diseases, and working age [25]. The robustness of our results might 

thereby be corroborated. Furthermore, another French study, which not representative of 

the French population, nonetheless reported similar results [16]. In any case, the objective 

of this study was not to report representative national statistics, but rather to profile 

hesitant individuals in France according to several covariates. 

With this in mind, we defined groups of “hesitant”, “pro-vaccination” and “anti-vaccination” 

individuals based on an a priori categorization of response modalities, which were 

asymmetrical, including three options for “pro-vaccination” and only one option for “anti-

vaccination”. We oversimplified the assumption that the “hesitant” were those replying “I 
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don’t know”, excluding the possibility that they might change their mind (e.g., with an item 

response such as “No, not at the moment”). In addition, some participants did not feel 

concerned by the question insofar as they thought that Covid-19 could affect only the 

elderly the chronic diseased [40,46]. 

 

General considerations 

Vaccine hesitancy is context-specific [1]. Interpretation of our results should take into 

account the fact that the data were collected during the first nationwide lockdown (April-

May 2020), at a time when vaccines were not developed. Now that Covid-19-related 

vaccines are have been developed and are readily available, hesitancy attitudes may have 

changed. The case of France is also peculiar, given its well-known vaccine hesitancy rate [3], 

and our results are to be interpreted that much more cautiously. Present-day proposal to 

the same population of the same questions on vaccine acceptability could provide new 

results to be compared with the 2020 findings, thereby observing the evolution of vaccine 

hesitancy concerning Covid-19 in France, now that vaccines are currently administered.  

 

Implications 

Producing and disseminating pro-vaccine campaigns as well as educational programs is 

pivotal to the fight against coronavirus. Through the profiling of vaccine hesitancy, we 

observed that the hesitant group was characterized and distinguished by both 

sociodemographic variables and modifiable factors. These elements should be considered 

when tailoring interventions to promote vaccination. For instance, it would be highly 

recommended to develop strategies to improve trust in the authorities (ex., more 

transparency in political discourses and more citizen involvement in the local and national 
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public health policy-making) and to enhance health literacy levels (ex., peer-to-peer 

education, school-based health and science courses, community-delivered educational 

programs). 

 

Conclusions 

The results of this study showed that vaccine hesitancy is variable and depends on different 

characteristics, ranging from socio-demographic variables to knowledge and beliefs about 

Covid-19 and vaccination. While failing to identify straightforward predictors, our findings 

strongly suggest that continued education and communication campaigns focussed on 

improving vaccine literacy, particularly among women younger than 35, could increase the 

proportion of people accepting vaccination. 
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Figure 1. Study flowchart 
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