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Background: The relations between vaccine hesitancy (VH) and individual socioeconomic status (SES)
vary with context and remain poorly understood. We examined associations between parental SES and
VH levels and their potential mediation by two attitudinal factors: commitment to making “good”
health-related decisions and trust in mainstream medicine.
Methods: Data come from the 2016 Baromeétre santé, a random cross-sectional telephone survey of the
French general population. We analyzed a sample comprising 3927 parents of children aged 1-15 years,
dividing them into 4 categories according to their VH level. We performed bivariate and then multiple
multinomial logistic regression analyses to study associations between parental educational level,
income, and VH. We then reassessed the logistic model with a causal steps approach, adding the commit-
ment and trust scores.
Results: Vaccine refusers accounted for 26% of parents (95% CI = 25%, 28%), delayers 7% (95% CI = 6%, 8%),
and acceptors with doubts 13% (95% CI = 12%, 14%). In bivariate analyses, educational level was associated
with VH but income was not, while commitment and trust scores varied significantly with both VH and
educational level (p <0.001). In multivariate analyses, highly educated parents were more prone to be
delayers (AOR - pac+4 versus < Bac = 1.73, 95% Cl=1.12, 2.69) or refusers (AOR - pac+4 versus < Bac = 1.56,
95% Cl=1.19, 2.04) than nonhesitant. These associations did not remain significant after inclusion of
the commitment and trust scores in the model.
Conclusions: Vaccine refusal and delay are frequent among French parents, especially the more educated.
Our results suggest that levels of commitment and trust play a key role in shaping VH. Suitable educa-
tional interventions are needed to restore trust in authorities and vaccines. Helping healthcare profes-
sionals to communicate better with vaccine-hesitant parents is also essential.

© 2018 Elsevier Ltd. All rights reserved.
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spreading reluctance concerning vaccines [1,2]. According to the
Strategic Advisory Group of Experts (SAGE) Working Group on
VH, “VH refers to delay in acceptance or refusal of vaccines despite
availability of vaccination services. [...] It includes factors such as
complacency, convenience and confidence (“3Cs”)” [3]. Some authors
have discussed the ambiguities of this definition, which includes

1. Introduction

Over the past decade, the public health literature has increas-
ingly adopted the term vaccine hesitancy (VH) to describe the

Abbreviations: EHI, Equivalized household income; SES, Socioeconomic status;

VH, Vaccine hesitancy.
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access issues that, although contributing to undervaccination, are
not strictly speaking relevant to hesitancy (i.e., a psychological
state associated with doubts) [4]. They and others have also ques-
tioned the underlying nature of VH, which has been described as a
set of beliefs (e.g., about vaccine safety and efficacy), attitudes, and
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behaviors or some combination of these [4,5]. Peretti-Watel et al.
previously suggested that VH be considered to be a kind of
decision-making process rather than beliefs, attitudes, or behaviors
[5]. Based on sociological theories developed in the field of the
sociology of risk, they theorized that this process depends on two
major structural features of contemporary societies: healthism, a
cultural and societal trend encouraging individuals to exercise con-
trol over their own behaviors and use information disseminated by
health authorities to maximize their life expectancy [6]; and disen-
chantment with science, defined as the turning of scientific skepti-
cism against science itself [7]. These two societal features may
shape individual beliefs and attitudes towards health and translate
respectively into commitment to making “good” health-related
decisions and the diminution of trust in health authorities and
mainstream medicine (scientists and experts) [5]. This article
refers to these attitudes as commitment and trust (hypothesized
respectively to be increasing and decreasing today).

An essential prerequisite for addressing VH is the evaluation of
its prevalence, sociodemographic correlates, and underlying deter-
minants [4,8-10]. Some foreign studies have assessed the preva-
lence of different levels of VH through proportions of parents
who can be classified, either as unsure/hesitant acceptors, delayers,
or refusers [11-14] or by other specific scales [15,16]. In France,
unfavorable attitudes towards vaccination in general have
increased substantially over the past decade [17], and a survey
conducted in 67 countries in 2015 found the highest level of
doubts about vaccine safety in France [ 18]. These results, however,
were based on only one question. More comprehensive data on VH,
its different degrees, and determinants in France are nonetheless
not currently available.

VH is known to depend on socioeconomic characteristics, but
the direction of these relations may differ by country and vaccine
[1,19]. To open the black box of the social differentiation of VH,
it would be useful to explore its underlying determinants. Evidence
from research about vaccination [20] and other health behaviors
[21,22] suggests that beliefs/attitudinal factors may play a role in
mediating SES differences in health behaviors.

Based on the Peretti-Watel et al. framework [5], we hypothe-
sized that VH is influenced by two principal attitudes (commit-
ment and trust) and examined whether SES differences in
these attitudes explain some part of SES differences in VH. We
used data from a nationally representative sample of French par-
ents of children aged 1-15 years (the 2016 Barométre santé sur-
vey) to: 1) estimate the prevalence of different levels of VH
and their associations with parental SES; 2) examine whether
levels of commitment and trust mediate the association between
SES and VH.

2. Methods
2.1. Sampling design and data collection

Data were from the 2016 Barométre santé, the eighth in a ser-
ies of national cross-sectional telephone surveys addressing
health issues in representative population samples, designed
and conducted by the French Public Health Agency (Santé publi-
que France). This survey assessed health knowledge, attitudes,
and behaviors of the French population and included a section
on vaccination issues. It used an overlapping dual-frame design
of landline and mobile telephone numbers, generated randomly
from the prefixes allocated by the electronic communications reg-
ulatory authority. All households with at least one French-
speaking individual aged 15-75years were eligible. In each
household, one respondent was selected at random from eligible
household members for landline phones or from eligible regular

mobile users for mobile phones. Data were collected with a
computer-assisted telephone interview (CATI) procedure between
January and July 2016 in mainland France. The French national
commission for computer data and individual freedom (CNIL)
approved the survey.

2.2. Measures

2.2.1. Vaccine hesitancy

The questionnaire of the 2016 Barométre santé included for the
first time 3 items adapted from the SAGE group’s definition of VH
[3]. We designed these items (Table 1) to ensure that reasons for
delay/refusal other than hesitancy (e.g., access barriers) were
excluded, that is, could not be interpreted as VH [4].

2.2.2. Commitment and trust

To measure parental levels of commitment to health-related
decisions, the questionnaire of the 2016 Baromeétre santé included
two items adapted from previous questionnaires on VH [15,16];
one item was based on the concept of locus of control [23], and
another covered the type and number of sources of information
respondents consult about vaccination [10], as active
information-seeking is a key feature of healthism [24]. See Table 1
for a wording of these 4 items.

We measured parental level of trust with 4 items also described
in Table 1 [10].

2.2.3. Other perceptions about vaccination

Other questions included in the 2016 Barométre santé assessed
parents’ perceptions of the effectiveness and potential side effects
associated with vaccines against measles, hepatitis B, and human
papillomavirus (HPV) as well as whether parents had unfavorable
opinions about some specific vaccines, and if so, which (Appendix
Table 1).

2.2.4. Demographic and socioeconomic characteristics

Respondents’ characteristics included age, gender, partnership
status (living together or not), number of children, at least one
child aged 3 or under in the household, region of residence, educa-
tional level (did not pass Bac -- high school-leaving exam--, Bac,
Bac+ 2-3 years, or Bac+ 4, or higher), and equivalized household
income per month (EHI), which takes into account household size
and composition. The EHI was calculated with a scale developed by
the Organization for Economic Cooperation and Development
(OECD) (See Appendix Box 1 for more details).

2.3. Statistical analyses

Data were weighted to match the sample to the national census
for age, gender, educational level, household size, population of
town of residence, and region of residence. All analyses were per-
formed with weighted data.

Objective 1. Based on a methodology already published [13], we
used answers to the 3 VH items to build the variable “VH level,”
comprising four mutually exclusive categories (Fig. 1). The two
highest levels referred to ever having refused a vaccine for his/
her child (“refuser”) and delayed but not refused a vaccine (“de-
layer”). The third category included parents who had ever had
his/her child vaccinated despite doubts, but never refused or
delayed (“acceptors with doubts”). The final category included par-
ents responding “no” to all 3 VH items (“no VH"). We estimated the
prevalence of each level and of overall VH (i.e., the percentage of
parents who were refusers or delayers or acceptors with doubts),
and their 95% confidence intervals (CI).

Bivariate analyses used Chi-square tests to study the associa-
tions between VH levels and respondents’ demographic and
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Table 1

Measures of vaccine hesitancy, level of commitment and trust (2016 Barométre santé).
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Measures

Vaccine hesitancy (3 items?)

1. Have you ever refused a vaccine recommended for your child by your physician, because you considered this vaccination dangerous or useless?
2. Have you ever delayed a vaccine recommended by your physician for your child because you hesitated over it?
3. Have you ever had a vaccine for your child despite doubts about its efficacy?

Commitment (4 items)

1. As the parent, it's my job to ask questions about the vaccines recommended by my child’s physician”

2. For my child to stay healthy, I just have to follow the doctor’s advice® (R)
3. When my child is sick, it's often because of bad luck or by accident” (R)

4. When you have questions about a vaccine for your child, where do you look for information?“

Trust (4 items?)

Do you trust the information regarding vaccinations provided by:
1. The child’s physician?

2. Pharmacists?

3. The ministry of health?

4. The pharmaceutical industry?

(R) indicates items that were reverse coded to build the commitment score.
¢ Yes/no, including a don’t know/no response choice.

b 5_point Likert scale from strongly disagree to strongly agree, including don’t know/no response.
¢ Multiple answers allowed: From your physician or a physician/From a pharmacist/On the Internet/From friends or family/Other, including not relevant, never look for

information about vaccination.

4 5_point Likert scale from strongly distrust to strongly trust, including don’t know/no response.

No VH: 54.2% VH (all): 45.8%

ACCEPTORS
Accepted with doubts WITH DOUBTS:
only: 13.0% 13.0%
Delayed only: 3.1% ] DELAYERS:
7| Accepted with doubts and 6.6%
m\w dela)‘/)ed: 3.5% ’
Refused only: 11.3%
i REFUSERS:
Accepted with doubts and refused:| 29g 29,

4.7%
Delayed and refused: 4.6%

Accepted with doubts,
delayed and refused: 5.6%

Fig. 1. Prevalence of different levels of vaccine hesitancy (VH) among French parents of children aged 1-15 years (2016 Barométre santé, n = 3927).

socioeconomic characteristics. Then we constructed a multiple
multinomial logistic regression model (reference category: “no
VH”), including both SES variables (educational level and EHI)
and adjusted for the other sociodemographic variables. These fac-
tors have previously been associated with childhood vaccination
compliance [25].

Objective 2. We built a commitment score by summing the
answers to the 4 items used to measure commitment (see para-
graph “Measures”), coding as follows: first item, from 1 = strongly
disagree to 4 =strongly agree; second and third items, from
1 =strongly agree to 4 =strongly disagree; item related to the
sources of information, from 1=never look for information/1
source to 4 = at least 4 different sources. We also built a trust score,
by summing the answers to the 4 items measuring trust in differ-
ent sources of information (see paragraph “Measures”), coding as
follows: from 1 = strongly distrust to 4 = strongly trust.

Following the Baron and Kenny causal-steps approach [26], we
performed bivariate analyses with ANOVA to verify whether the

commitment and trust scores were associated with both SES and
VH. Then we reassessed the multiple multinomial logistic regres-
sion model described above, adding these two scores, to verify
whether they mediated the association between SES and VH.

We performed supplementary analyses to explore the associa-
tions between VH levels and parental perceptions of some specific
vaccines (Appendix Table 1).

All analyses were based on two-sided p-values, with statistical
significance defined by p < 0.05. They were performed with SAS
9.4 statistical software (SAS Institute, Cary, NC).

3. Results

The sample included 15,216 respondents with full interviews
(participation rate: 50%), including 3938 parents of children aged
1-15 years. This study includes the 3927 (99.7%) of these parents
for whom we had complete data about VH.



A. Bocquier et al./Vaccine 36 (2018) 7666-7673

3.1. Characteristics of the study population and prevalence of different
VH levels

Of the 3927 parents with complete data, 57% were mothers, 49%
were younger than 40 years old, 91% lived with a partner, 68% had
1 or 2 children, and 32% had a child aged 3 or younger. In all, 57%
had at least passed the “Bac” examination at the end of high school
(Table 2).

Among them, 26% (95% CI = 25%, 28%) had ever refused a vac-
cine for their child, 17% (95% CI = 15%, 18%) had delayed a vaccine,
and 27% (95% Cl=25%, 28%) had their child vaccinated despite
doubts. After combining these 3 items into the “VH level” variable,
the prevalence of refusers was 26% (95% CI = 25%, 28%), of delayers
7% (95% Cl=6%, 8%), and of acceptors with doubts 13% (95%
Cl=12%, 14%) (Fig. 1). The overall prevalence of VH was 46%
(95% ClI = 44%, 48%).

Supplementary analyses (Appendix Table 1) showed that
vaccine-hesitant parents were more concerned about both vaccine
effectiveness and vaccine safety than nonhesitant parents for all
three of the vaccines we specifically asked about (measles, hepatitis
B, and HPV). Concerns about safety remained more prevalent than

Table 2
Study population’s sociodemographic characteristics, levels of commitment and trust, and associations with level of vaccine hesitancy (results from bivariate analyses, parents of
children aged 1-15 years, 2016 Barométre santé).
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those about effectiveness among all categories of vaccine-hesitant
parents. Fewer than 2% of vaccine-hesitant parents reported an
unfavorable opinion about all vaccines. Unfavorable opinions about
hepatitis B and HPV vaccines increased with VH level.

3.2. Associations between SES and levels of VH

In bivariate analyses, the prevalence of different VH levels var-
ied significantly with parental education: the prevalence of refu-
sers was highest among parents who had at least passed the
“bac” (>28% versus 23% among less educated parents). We found
no association with EHI, however (Table 2). VH was also higher
among mothers than among fathers and among parents living with
a partner (Table 2).

Multinomial multiple regression analyses confirmed these
results (Table 3, model 1). Parents who had at least passed the
“bac” were more prone to be refusers. Those with at least 2 or
3 years of college had a higher probability of all levels of VH. See
Appendix Table 1 for results including the demographic adjust-
ment factors.

Total sample VH level (line % or mean * SD) p-value®
(column % or mean # 5D, n = 3927) No VH Acceptor with doubts Delayer Refuser
(n=2011) (n=554) (n=272) (n=1090)
Demographic characteristics
Age (years) 0.19
15-34 26.8 55.8 14.3 6.2 23.7
35-39 223 56.2 11.2 6.1 26.6
40-44 25.6 51.3 13.5 6.7 28.5
45-75 25.3 53.8 12.7 7.2 26.3
Gender <0.001
Mother 56.5 50.6 124 7.0 30.0
Father 43.5 59.0 13.8 6.0 213
Family status 0.001
Single-parent 9.4 64.0 10.0 3.9 22.2
Parent living with a partner 90.6 53.2 13.3 6.8 26.6
Number of children <0.001
1 24.1 59.0 149 5.2 20.9
2 43.6 50.1 13.8 7.7 28.5
3 213 56.2 10.2 6.9 26.7
4 or more 11.0 56.4 113 4.4 279
> 1 child aged 3 or under <0.001
Yes 323 56.9 14.5 74 213
No 67.7 53.0 12.3 6.2 28.6
Socioeconomic characteristics
Educational level” <0.001
Did not pass Bac 43.6 60.5 113 54 229
Bac 19.4 52.0 12.6 7.1 28.3
Bac+ 2-3 years 22.4 47.4 15.6 73 29.7
Bac+ 4 or higher 14.7 49.2 143 8.2 28.2
EHI (€/month)” 0.40
<1100 424 55.8 11.7 6.3 26.3
1101-1799 37.0 52.9 14.1 6.9 26.1
>1800 20.6 52.5 13.8 7.1 26.6
Commitment and trust
Commitment score (mean + SD) 9.2+20 8.9+2.0 9.2+1.7 10.0+1.8 9.8+1.9 <0.001
Trust score’ (mean * SD) 11.9+26 12.7+24 11.6+24 11.0£25 10.8£2.6 <0.001

EH

I, Equivalized household income; SD, Standard deviation; VH, Vaccine hesitancy.

Boldface indicates statistical significance (p < 0.05).

a

a n o

Results from Chi-square tests or ANOVA.
3 missing values. Bac: high school-leaving exam.
43 missing values.

To build the score, “don’t know/no response” (<2% for all items) was coded at mid-point (2.5). The score ranged from 4 to 16.
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Table 3

Analyses of the mediating role of commitment and trust score in the social differentiation of vaccine hesitancy: results from multiple multinomial logistic regressions (parents of

A. Bocquier et al./Vaccine 36 (2018) 7666-7673

children aged 1-15 years, 2016 Barométre santé, Model 1° n = 3881, Model 2" n = 3880).

AOR [95%CI] (Ref.: No VH)

Acceptor with doubts Delayer Refuser
Model 1° Model 2° Model 1° Model 2" Model 1° Model 2°
Educational level (ref.: Did not pass Bac®)
Bac 1.22 [0.92; 1.62] 1.13 [0.85; 1.51] 1.44 [1.00; 2.09] 1.20 [0.82; 1.75] 1.45 [1.17; 1.80] 1.18 [0.94; 1.48]
Bac+ 2-3 years 1.67 [1.27; 2.20] 1.51 [1.14; 2.00] 1.52 [1.04; 2.22] 1.22 [0.83; 1.79] 1.59 [1.28; 1.98] 1.26 [1.00; 1.59]
Bac+ 4 or higher 1.56 [1.12; 2.18] 1.45 [1.03; 2.04] 1.73 [1.12; 2.69] 1.42 [0.91; 2.23] 1.56 [1.19; 2.04] 1.26 [0.95; 1.68]
EHI (ref.: <1100)
11100-1800] 1.01 [0.79; 1.29] 1.00 [0.78; 1.29] 0.86 [0.62; 1.19] 0.88 [0.63; 1.23] 0.89 [0.73; 1.08] 0.92 [0.75; 1.14]
>1800 0.87 [0.63; 1.20] 0.87 [0.63; 1.20] 0.83 [0.55; 1.27] 0.83 [0.54; 1.27] 0.94 [0.73; 1.21] 0.96 [0.73; 1.25]
Commitment score / 1.03 [0.98; 1.09] / 1.29 [1.20; 1.39] / 1.22 [1.17; 1.28]

Trust score

/

0.83 [0.80; 0.87]

/

0.77 [0.73; 0.81]

/

0.74 [0.71; 0.77]

AOR, Adjusted odds ratio; CI: Confidence interval; EHI, Equivalized household income; VH, Vaccine hesitancy.

Boldface indicates statistical significance (p < 0.05).

¢ Model 1 was adjusted for parent’s age, gender, living with a partner, number of children, having a child aged 3 or under, region of residence, EHI, and educational level.

> Model 2 = Model 1 further adjusted for commitment and trust scores.
¢ Bac: high school-leaving exam.

3.3. SES differences in VH: Analysis of the mediating role of
commitment and trust

The commitment score was highest among delayers and refu-
sers, and the trust score lowest (Table 2). At the same time, the
commitment score increased with educational level, while the
trust score was highest among less educated parents (Table 4).

After inclusion of both scores into the multiple regression anal-
yses (Table 3, model 2), higher education was no longer associated
with delay or refusal, but parents with at least 2 or 3 years of col-
lege were acceptors with doubts more often than the others
(Table 3, model 2).

4. Discussion
4.1. Main results

This national study found that significant percentages of par-
ents of children aged 1-15years in France have at least once
refused a vaccine for their child (26%), or delayed it (7%), or
accepted it despite doubts (13%). More highly educated parents
were delayers or refusers more often than those with less
education, an association explained by the former’s higher com-
mitment to making “good” health-related decisions and lower
trust.

4.2. Prevalence of different VH levels: Comparison with the literature

Great heterogeneity across studies for VH definitions, measure-
ment tools, and study populations makes comparisons with pub-
lished estimates of VH prevalence [11-15,27-29] difficult: 16% in

Italy (2016, parents of children aged 16-36 months) [29], 25% in
the UK (2014, parents of children under 5) [14], and 30% in the
US (2014, parents of children under 7) [11]. Thus, our VH preva-
lence estimates appear somewhat higher than the preceding esti-
mates; but they are drawn from a sample of parents of children
in broad age groups, including adolescents: parents of preschool
children were less likely to be refusers than parents of older chil-
dren (Appendix Table 1). Greater reluctance about the hepatitis B
and HPV vaccines we found among parents of older children
(results not shown) may partly explain this difference.

The high prevalence of parental VH found in our study is both a
matter of concern and consistent with the percentage of negative
perceptions of vaccine safety in the French general population
(45%) previously published [18]. This latter result should nonethe-
less be interpreted with caution, as it refers to only one five-point
Likert scale question (“Overall I think vaccines are safe”) that may be
interpreted differently in different cultural contexts. These results
may be due in part to the multiple controversies in France about
various vaccines over the past two decades [17,30] and physicians’
own hesitancies towards certain vaccines [31,32]. Results from our
supplementary analysis suggest that vaccines against hepatitis B
and HPV are the two vaccines most frequently associated with par-
ental VH (Appendix Table 1). Parents may have been particularly
marked by the controversy during the hepatitis B school vaccina-
tion campaign among French adolescents in the late 1990s, as they
were themselves adolescents at that time. This campaign was sus-
pended by the French government in 1998, after several lawsuits
by individuals diagnosed with a demyelinating event (especially
multiple sclerosis) after hepatitis B vaccination [30]. More recently,
controversy has arisen concerning the usefulness and safety of the
HPV vaccine, including within the French medical community, as
well as about the use of hexavalent vaccines in infancy [32,33].

Table 4
Associations between commitment and trust scores and parent’s educational level (results from bivariate analyses, parents of children aged 1-15 years, 2016 Barométre santé,
n=3927).
Total sample (mean + SD) Educational level® (mean # SD) p-value®
Did not pass Bac Bac Bac + 2-3 years Bac + 4 or higher
Commitment score 9.2+20 8.9+26 94+18 9.5+1.6 9615 <0.001
Trust score 11.9+26 12.2+35 11.7+26 11.6+2.0 11.8+1.8 <0.001

Boldface indicates statistical significance (p < 0.05).
¢ Bac: high school-leaving exam.
b Results from ANOVA.
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4.3. Social differentiation of VH and the mediating role of commitment
and trust

The positive association between parents’ VH and their educa-
tional level and the lack of association between their VH and their
income are consistent with previous results in the US and the UK
[28,34]. Sociocognitive factors may thus play a more important
role than material ones in the social differentiation of VH [35], at
least when convenience is removed from its definition, as usefully
proposed by Bedford et al. [4].

Among these sociocognitive factors, our results suggest that
commitment and trust might be key determinants of VH, as several
authors have emphasized [5,10,16]. The higher level of commitment
to health-related decisions and the lower level of trust in authorities
and mainstream medicine among educated parents echo features
seen in contemporary societies: healthism and disenchantment
with science [36]. In “risk societies”, more educated people have a
stronger perception of “manufactured risks” (e.g., risks produced
by science and industry) and may develop a sense of distrust
towards science, especially “official” science and experts [7]. Dis-
trust towards science and medicine, and commitment to “health-
ism” have also been described as typical of the educated middle
classes, who are more likely than others to try alternative medicines
and to seek information about health and illness online [24].

Our results support the mediating role of commitment and trust
in the association between educational level and vaccine delay or
refusal; they also support the hypothesis of Peretti-Watel et al. of
“rationalized VH” among more educated people [5]. According to
this hypothesis, their decision to delay or refuse some vaccines
may result from a thoughtful and time-consuming process requir-
ing an in-depth search for and analysis of information, time for dis-
cussion with physicians, and making a balanced decision. Only the
trust score explains the social differentiation of acceptors with
doubts — and then only in part. The absence of a role for the com-
mitment score in the social differentiation of acceptors with
doubts suggests that other factors may play a role, including for
example social networks and social pressure [37].

4.4. VH and demographic factors

The literature about the association between parental gender,
family status, and beliefs/attitudes/behaviors towards childhood
vaccination offers mixed evidence [12,13,25,28,38-40]. We found,
as did the authors of a US study [28], that mothers delayed or
refused vaccination for children more often than fathers (Table 2
and Appendix Table 1). This may reflect their greater fear of poten-
tial side vaccine effects [39] and their more frequent decision-
making about children’s vaccinations. Spouses and partners
nonetheless play a key role in these decisions [37]; this may
explain why those living with a partner were more prone to all
levels of VH in our study (Table 2 and Appendix Table 1). Compared
with single parents, those living with a partner may also have more
opportunities and resources (e.g., time) to obtain information and
advice about childhood vaccination.

4.5. Limitations

The results of this study should be interpreted with the follow-
ing limitations in mind. First, the cross-sectional design of the Bar-
omeétre santé survey prevents drawing definitive conclusions about
the directions of relations between VH and its determinants or
about causality. Second, this study shares the usual shortcomings
of quantitative telephone surveys, including a moderate participa-
tion rate (50%). As is frequently the case in epidemiologic studies
[41], nonparticipants were probably less educated than partici-
pants; given the positive association between VH and education,

this may have led to an overestimation of VH prevalence. Data
weighting by several sociodemographic variables including educa-
tional level should have limited such bias. Moreover, there is no
reason to suspect that respondents’ answers regarding VH and its
determinants were correlated with nonparticipation, as the survey
announcement letter provided no details about the investigation
topics. Finally, we must acknowledge several limitations of our
measures of VH and of its determinants. The VH items did not
allow us to assess the reasons why parents decided to refuse or
delay a vaccine for their child, nor how many and which specific
vaccine (or vaccines). Moreover, we found no appropriate scale in
the existing literature to use to assess parents’ commitment to
health-related decisions. We thus used four items but they might
not be sufficient to measure this variable as described in the liter-
ature [24]. Including additional items related to other aspects of
parents’ lifestyles (e.g., use of complementary and alternative med-
icine, organic food consumption, or breastfeeding practices) might
be relevant in future research [24].

5. Conclusions

This study contributes to the small body of quantitative litera-
ture about social differentiation of parental VH and its determi-
nants. This literature, although sparse, suggests the existence of
different patterns of social differentiation, varying with context
and vaccine [19]. From a public health perspective, our results shed
some light on the extension of compulsory vaccination in France
from 3 vaccines to 11 in children younger than 2 years and born
after December 31, 2017. The reasons underlying the Health Min-
istry’s decision undoubtedly include the inconsistency of the pre-
2018 coexistence of compulsory and recommended childhood vac-
cines as well as some evidence that compulsory-vaccination laws
have been effective in achieving higher immunization rates in
other countries and contexts [42-44]. The high level of parental
VH, however, together with its association with both commitment
and distrust, raises concerns that these new obligations might rein-
force resistance to some vaccines, especially to those which remain
recommended but not compulsory, such as HPV vaccines [45,46].
In this context, it remains essential to monitor the course of vac-
cine coverage for both mandatory and recommended vaccines
[44] as well as any changes in parental trust.

In addition to this new law, appropriate information and educa-
tional interventions remain critical to help restore trust in author-
ities and vaccines [42,47,48]. Helping healthcare professionals to
learn to communicate with vaccine-hesitant parents is essential.
Use of motivational interviewing approaches (based on a compas-
sionate, collaborative, and autonomy-supportive relationship) and
techniques (e.g., open-ended questions, reflective responses)
appears especially promising in reducing parental concerns about
vaccines and increasing vaccine uptake [49,50]. However, further
interventional research is needed to determine which communica-
tion styles (e.g., presumptive or open approaches, motivational
interviewing) [51] best suit parents’ needs, based on their charac-
teristics (e.g., vaccine hesitancy, educational level).

Finally we should stress, as others have, [4] that, apart from VH,
financial and logistical barriers to vaccination may persist in devel-
oped countries with publicly funded national vaccination pro-
grams, especially for children from low-SES background. Such
inequalities have been found in several settings [19], including
France [52], and must be addressed.
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