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We investigated the potential impact of the 2009
influenza A(H1N1) pandemic on attitudes towards vac-
cination among people aged 18 to 75 years and liv-
ing in metropolitan France. We used data from three
national telephone surveys conducted on representa-
tive samples in 2000, 2005 and 2010 (n=12,256,
n=23,931, n=8,573 respectively). In France, unfavour-
able attitudes towards vaccination in general dramati-
cally increased from 8.5% in 2000 and 9.6% in 2005
to 38.2% in 2010. In 2010, among respondents who
held unfavourable attitudes towards vaccination, 50%
mentioned specifically their opposition to the influ-
enza A(HiN1) vaccine. The sociodemographic profile
associated with these attitudes also changed greatly.
In particular, unfavourable attitudes towards vaccina-
tion in general became significantly more frequent
among less educated people in 2010. These attitudes
were also correlated with vaccination behaviours. For
example, parents who were unfavourable towards vac-
cination in general were more likely to report that they
had at least one child who did not get the measles-
mumps-rubella vaccine. As this shift in attitude may
have a significant impact on future vaccination cover-
age, health authorities should urgently address the
vaccine confidence gap.

Introduction

Public concern about vaccine safety is as old as vac-
cines themselves [1,2]. Nevertheless, many public
health experts consider that one of the greatest chal-
lenges currently facing vaccinology is the ongoing
decline of public confidence in vaccines [3-6]. Such
decline is illustrated by the so-called revival of anti-
vaccination movements that may compromise immu-
nisation programmes [7-9]. Another illustration is the
suboptimum measles-mumps-rubella (MMR) vaccina-
tion coverage observed in many European countries,
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which has recently caused several measles outbreaks,
especially in France [10-12]. This vaccine confidence
gap is also illustrated by controversies surrounding
specific vaccines during the last decades, including
MMR vaccine in the United Kingdom, hepatitis B vac-
cine in France, and not least the 2009 influenza A(H1N1)
vaccine [5].

A number of studies have been carried out to investi-
gate factors associated with attitudes and behaviours
towards the 2009 influenza A(H1N1) vaccine. Many of
them found that the willingness to accept this vaccine
was significantly associated with respondents’ soci-
odemographic background (gender, age, household’s
composition, socioeconomic status), as well as with
prior vaccination attitudes and behaviours, and espe-
cially seasonal influenza vaccination uptake [13-17].
Conversely, only a few studies have investigated the
potential impact of the 2009 influenza A(HiN1) pan-
demic on public attitudes and behaviours towards vac-
cination in general [18-19].

In the present study, we investigated the potential
impact of the 2009 influenza A(H1iN1) pandemic on
attitudes towards vaccination in general among peo-
ple living in metropolitan France. In particular, we
aimed at testing the following three hypotheses: (i)
we expect a growing proportion of French citizens to
express unfavourable attitudes towards vaccination
in general during the 2009 influenza A(H1iN1) episode;
(ii) as a growing number of French citizens oppose
vaccination, their sociodemographic profile should
change; (iii) such opposition should be a significant
predictor of vaccination behaviours. We used data
from three national surveys conducted by the French
National Institute for Prevention and Health Education
(INPES) in 2000, 2005 and 2010. In order to test these



hypotheses, we first compared the French popula-
tion’s attitudes towards vaccination across the three
surveys, from 2000 to 2010. As the data collection
process took several months for the last survey, from
October 2009 to June 2010, we also had the opportu-
nity to observe how these attitudes changed during
the influenza A(H1iN1) pandemic. Secondly, we inves-
tigated the sociodemographic factors associated with
attitudes towards vaccination in general and compared
them across the three surveys. Thirdly, we examined
the relationship between attitudes towards vaccination
and self-reported vaccination behaviours.

Methods

Design and samples

We used data from the last three waves (2000, 2005,
2010) of the ‘Health Barometer’, a telephone survey on
health perceptions, knowledge, attitudes and behav-
iours targeted at the general population and conducted
by the INPES. Each wave was carried out on a repre-
sentative random sample of the population aged 12 to
75 years (15 to 85 years in 2010) living in continental
France by use of a computer-assisted telephone inter-
view (CATI) system.

Design and protocol were identical for the three surveys
and have been approved by the French Commission on
Individual Data Protection and Public Liberties (CNIL).
They were based on a two-stage random sample of
French-speaking people. Residents of collective dwell-
ings, hospitals and institutions were excluded from the
target population. Private households with landline tel-
ephones were included in the sample (phone numbers
were randomly generated, in order to include people
with confidential numbers), as well as people owning
only mobile phones. The first sampling step was house-
hold selection (by phone number), then an eligible sub-
ject was randomly selected to answer the questions,
using the next-birthday method in 2000 and 2005 (the
interviewer asked which member of the household of
eligible age had their birthday coming up next and
interviewed that person), and the Kish method in 2010
(the interviewer asked for the first names of all house-
hold members and for their birthdays, then selected
the respondent whose birthday was most recent). All
collected data were anonymised and self-reported. The
study protocol included a formal request to participate,
sent by postal mail, explaining the objectives of the
study. This letter was sent before the first telephone
call (or after for subjects with confidential numbers
whose addresses were initially unknown).

Data collected

The sample sizes reached n=13,685 in 2000, N=26,672
in 2005 and n=9,761 in 2010, with similar cooperation
rates (64%, 58% and 61%, respectively). We restricted
the analysis to respondents aged 18 to 75, correspond-
ing to n=12,256 in 2000, N=23,931 in 2005, N=8,573 in
2010.

Respondents were asked about their attitude towards
vaccination in general (‘very favourable’, ‘somewhat
favourable’, ‘somewhat unfavourable’, ‘very unfavour-
able’). They were also asked whether or not they were
unfavourable towards certain vaccines in particular,
and if so, to which ones (with an open-ended question
and multiple responses allowed). Regarding vaccina-
tion behaviour, respondents with children aged one
to 15 years were asked in the three surveys if at least
one of the children had not been vaccinated with the
combined MMR vaccine. In 2005 and 2010, participants
were also requested to report their own general immu-
nisation status (up-to-date or not). Finally, in 2010
only, they were asked whether or not they had been
vaccinated against seasonal influenza in 2008.

The questionnaire collected data on respondents’ soci-
odemographic background: gender, age, educational
level, household composition and income. For each
respondent, we computed the equivalised household
income (EHI). EHI involves a weighting scale that ena-
bles analysis of the relative well-being of households
of different size and composition. We counted 1 point
for the first adult in the household, 0.5 points for each
additional person aged 15 years and older, and 0.3
points for each child younger than 15 years. EHI is com-
puted by dividing total household income by the sum
of points allocated to the household members.

Statistical analysis

Data were weighted with respect to the inclusion prob-
ability. They were also adjusted to distributions in
the French population according to gender, age, edu-
cational level, geographical region and urbanisation
level. All statistical analyses were performed using the
weighted data.

Firstly, we compared respondents’ attitudes towards
vaccination in general across the three waves of the
Health Barometer, as well as theirresponses to the open
question (people were asked to indicate, unprompted,
toward which vaccines they were unfavourable).
Concerning the 2010 wave, as data collection lasted
from October 2009 to June 2010, we examined how the
attitudes towards vaccination in general varied during
this period. To do so, we collapsed the four response
items into a binary outcome (‘somewhat’ or ‘very’
unfavourable, versus ‘somewhat’ or ‘very’ favourable
and no response). As the sociodemographic structure
of the monthly subsamples differed, we took this into
account to make each month comparable to the others
(with a weighting procedure based on gender and age
distributions). The size of the monthly subsamples was
quite small for October (n=272), June (n=279) and May
(n=674), but above n=1,000 for the other months. For
each month we computed the proportion of respond-
ents who were unfavourable towards vaccination
in general, and the corresponding 95% confidence
intervals. We used the Pearson’s chi-square test for
bivariate analyses and Wald’s chi-square for logistic
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FIGURE 1

Attitudes towards vaccination in general in the population
aged 18-75 years, INPES surveys, France, 2000, 2005, 2010
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INPES: French National Institute for Prevention and Health
Education.

Percentages do not add up to 100% as a few people refused to
answer this question or answered ‘don’t know’

regressions to assess the statistical significance of
observed variations.

Secondly, for each wave separately, we investigated
the sociodemographic factors associated with atti-
tudes towards vaccination in general (using the binary
outcome). We performed bivariate analyses and multi-
variate analyses with logistic regression models. The
following covariates were introduced into the models:
gender, age, educational level, EHI and presence of at
least one child aged under the age of four years in the
household. For each of them, we computed adjusted
odds ratios.

Finally, for each wave separately, we examined the
relationship between attitudes towards vaccination
in general and vaccination behaviours (with logistic
regressions taking into account gender, age, educa-
tional level, EHI and presence of at least one child aged
under the age of four years in the household as poten-
tial confounding factors).
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Results

Attitudes towards vaccination

from 2000 to 2010

Figure 1 displays reported attitudes towards vaccina-
tion in general in 2000, 2005 and 2010. Non-responses
were very rare for the three waves (<1%). The distribu-
tions of attitudes towards vaccination in general were
quasi identical in 2000 and 2005. Unfavourable atti-
tudes were reported by 8.5% of respondents in 2000
and 9.6% in 2005, but this proportion dramatically
increased in 2010, reaching 38.2%.

Among respondents who stated that they were unfa-
vourable towards vaccination in general, in 2000, 22%
reported that they were unfavourable towards all vac-
cines (16% in 2005), 24% mentioned specifically their
opposition to the seasonal influenza vaccine (20% in
2005), another 24% mentioned the hepatitis B vaccine
(37% in 2005), 9% the MMR vaccine (8% in 2005) and
another 9% the tuberculosis vaccine (9% in 2005). In
2010, all these proportions decreased sharply: among
respondents who were unfavourable towards vaccina-
tion in general, 5% opposed all vaccines, 11% men-
tioned the seasonal influenza vaccine, 12% mentioned
the hepatitis B vaccine, 2% the MMR and 2% the tuber-
culosis vaccine. Moreover, among those opposing vac-
cination in general, 50% mentioned spontaneously
their opposition to specifically the influenza A(H1N1)
vaccine.

Looking more closely at data collected from October
2009 to June 2010, it appeared that the proportion of
respondents who reported being unfavourable towards
vaccination in general varied significantly during
this period (p<o.001) (Figure 2): 31% of respondents
opposed vaccination in general in October 2009, this
proportion rose to 40-41% in December—January and
began to decline only after March 2010 (31% in June).

Sociodemographic factors associated with
attitudes towards vaccination in general

The sociodemographic factors associated with unfa-
vourable attitudes towards vaccination in general
were quite similar in 2000 and 2005 (Table 1). Female
respondents were more likely to express such attitudes
(odds ratio (OR): 1.27 in 2000, 1.25 in 2005), as well as
older respondents (OR for those aged 65 to 75 years:
3.32 in 2000, 3.25 in 2005, with 18 to 24 year-olds as
the reference category). In multivariate analysis, for
the surveys conducted in 2000 and 2005, educational
level and presence of children under the age of four
years in the household were not significant predictors
of attitudes towards vaccination. Finally, concerning
EHI, we observed a slightly significant (p<o.o5) effect
in 2000 (OR: 0.79 for the highest income level versus
the lowest one), which became non-significant in 2005
(OR: 0.92).

The results were quite different in 2010. The gender
effect reversed, as female respondents became less



FIGURE 2

Percentage of 18-75 year-olds who reported being ‘very’ or ‘somewhat’ unfavourable towards vaccination in general, INPES

survey, France, October 2009-June 2010 (n=8,573)
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INPES: French National Institute for Prevention and Health Education.

95% confidence intervals are represented by vertical segments.

likely to oppose vaccination in general (OR: 0.88). The
age effect also changed, as opposition to vaccination
proved more prevalent among respondents aged 50 to
64 years (instead of those aged 65 to 75 years in 2000
and 2005). Moreover, educational level and presence
of children under the age of four years in the household
became significant predictors of attitudes towards vac-
cination in general: the propensity to express unfavour-
able attitudes decreased as the educational level rose,
and this propensity was also lower among respondents
who had at least one child aged under the age of four
years in their household. Finally, the income effect did
not change: in 2010 as in 2000, wealthier people were
less likely to oppose vaccination in general.

Attitudes towards vaccination

and vaccination behaviours

In all three Health Barometers, among respondents
who had at least one child aged one to 15 years in
their household, attitudes towards vaccination in gen-
eral were significantly correlated with their children’s)
immunisation status regarding the MMR vaccine (Table
2): those who endorsed unfavourable attitudes towards
vaccination in general were more likely to report that
they had at least one child who had not received the
MMR vaccine (OR: 4.20 in 2000, 5.95 in 2005, 1.53
in 2010). In 2005 and 2010, respondents who were

unfavourable towards vaccination in general were
less likely to state that their vaccinations were up to
date (OR: 0.27 and o.41 respectively). Finally, in 2010,
among respondents aged 65 years and older (French
health authorities strongly recommend seasonal influ-
enza vaccine for this age category), these unfavourable
attitudes were negatively associated with vaccination
against seasonal influenza in 2008 (OR: 0.13).

Discussion

Limits of the study

We have to acknowledge several limitations of the
present study. First, our data might be biased, since
a significant minority of contacted households/people
refused to participate. These refusal rates were quite
low, however, in comparison with similar telephone
surveys, and we have no particular reason to suspect
that vaccination attitudes and behaviours may have
been correlated with refusal, as the letter announcing
the survey did not detail the topics to be investigated.
Secondly, our study shares the usual limitations of ret-
rospective surveys based on self-reporting, including
recall bias and social desirability bias, especially for
vaccination behaviours. Thirdly, we do not know when
unfavourable attitudes towards vaccination started
to increase, as no data were collected before October
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TABLE 1

Factors associated with unfavourable attitudes towards vaccination in general, INPES surveys, France 2000, 2005, 2010

2000 (n=12,256) 2005 (n=23,931) 2010 (n=8,573)
N OR Row % Row %

Gender
Male (ref.) 7% 1 9% 1 39% 1
Female 10%*** 1.27%** 11%*** 1.25%%* 37%* 0.88"
Age (years)
18-24 (ref.) 5% 1 5% 1 27% 1
25-34 6% 1.19" 8% 1.81%** 32% 1.49**
3549 8% 1.68*** 9% 2.01%** 36% 1.54%*
50—64 10% 2,22%%* 11% 2.47%** 48% 2.45%**
65-75 14%*** 3.32%%* 14%*** 3.25%%* 43%*** 1_91***
Educational level
No diploma (ref.) 11% 1 11% 1 48% 1
Below high-school graduation 9% 0.84" 10% 0.93" 42% 0.77*
High-school, first university degree 7% 0.95" 8% 0.94" 32% 0.60**
Three or four years completed at university 10% 1.28" 11% 1.16" 28% 0.49***
More than four years completed at university 6%*** 0.78" 8%*** 0.87" 23%*** 0.37%**
Equivalised household income
<900 €/month (ref.) 9% 1 10% 1 40% 1
900-1,500 €/month 9% 0.97" 9% 0.90" 42% 1.06"
> 1,500 €/month 7% 0.79** 9% 0.92" 34% 0.85*
Don’t know/refuse to answer 10%* 1.11" 11%* 1.13" 39%*** 0.92"
Children under four years in the household
None (ref.) 9% 1 10% 1 40% 1
At least one 7%* 1.13" 8%*** 0.89™ 28%*** 0.72*

INPES: French National Institute for Prevention and Health Education; OR: adjusted odds ratio; Ref: reference category in logistic regression.

*** statistically significant at p<o.001; ** statistically significant at p<o.o1; * statistically significant at p<o.os; ns not significant (Pearson’s
chi-square test for bivariate analysis, Wald’s chi-square for logistic regressions).

The Table shows row percentages and adjusted odds ratios.

TABLE 2

Adjusted odds ratios measuring the impact of attitudes towards vaccination in general on vaccination behaviours, INPES
surveys, France, 2000, 2005, 2010

OR [95% CIJ®

Die e e vl ble Ve unfavourable versus favourable
2000 4.20 [3.09-5.71]
At least one child aged one to 15 years in the household did not get the MMR vaccine® 2005 5.95 [4.89-7.24]
2010 1.53 [1.14—-2.06]
Respondent’s immunisation status up to date 2005 0.27 [0.24-0.29]
2010 0.41[0.36-0.46]
Respondent aged 65 years or older and vaccinated against seasonal influenza in 2008 2010 0.13 [0.09-0.17]

Cl: confidence interval; EHI: equivalised household income; INPES: French National Institute for Prevention and Health Education; OR:
adjusted odds ratio.

2 0dds ratios adjusted to gender, age, education and EHI levels, and presence of children under the age of four years in the household in a
logistic regression.

® Among the subsample of respondents who had at least one child aged one to 15 years in their household.
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2009. Finally, the comparison between data collected
in 2000, 2005 and 2010 could have been biased since
the corresponding sample sizes were quite heteroge-
neous. Such heterogeneity may induce lower levels of
statistical significance for analyses conducted on the
smaller samples (in this case the 2010 sample), but
as the statistical relationships measured in 2010 were
quite strong, we did not encounter this problem.

Impact of the 2009 influenza A(HI1N1)
pandemic on attitudes towards vaccination

Despite the third limitation mentioned above, our
results strongly suggest that the 2009 influenza
A(H1N1) episode had a dramatic impact on attitudes
towards vaccination in general, at least among the
French (hypothesis (i) confirmed). Beyond the increase
in negative attitudes observed in 2009 to 2010, half of
the respondents who endorsed these attitudes spon-
taneously mentioned their opposition to the influenza
A(H1N1) vaccine. These attitudes reached a peak in
December and January, when French health authori-
ties and the World Health Organization began to be
sharply criticised in the French media for exaggerating
the influenza A(H1N1) threat. This attitudinal shift illus-
trates the proposition that many people who accept
vaccines could change their mind [5], and it supports
the hypothesis that the 2009 influenza A(H1iN1) epi-
sode may have undermined public confidence in health
authorities and vaccination [20]. In France, concerns
about vaccine safety started to get media attention in
November, but the level of negative attitudes towards
vaccination in general had already reached 33% in
October. Nevertheless, controversies regarding the
seriousness of the pandemic threat and the massive
purchase of vaccine began in July 2009. Consequently,
the 2009 influenza A(H1N1) episode certainly contrib-
uted to the increase in negative attitudes towards vac-
cination in general, but it may not be the only cause.
Furthermore, it is not possible to assess at this stage
how long such negative attitudes will last.

Socioeconomic status and attitudes

towards vaccination

The sociodemographic profile associated with unfa-
vourable attitudes towards vaccination in general
significantly changed in 2009/10 (hypothesis (ii) con-
firmed). The profile observed in 2009/10 also suggests
a link between these attitudes and opposition to the
influenza A(H1N1) vaccine. Indeed this profile was con-
sistent with results from previous French studies that
investigated factors associated with influenza A(H1N1)
vaccine uptake or acceptance: Influenza A(H1N1) vac-
cination acceptance was found to be higher among
more educated and wealthier people [21], its uptake
was correlated with high educational level, high socio-
economic status and living in a household with a child
under the age of five years [16].

In contrast, some previous studies found that highly
educated parents were prone to refuse vaccination for
their children [22-24]. However, these parents did not

oppose vaccination in general, they rather want to bal-
ance the risks and benefits of each vaccination, and
their hesitancy is often directed at specific vaccines
[25,26]. More generally, studies on risk perceptions
usually found that low socioeconomic status people
are more sensitive to risks, especially for unfamiliar
and controversial risks [27], and the 2009 influenza
A(H1N1) episode may have contributed to shifting the
perception of vaccine risks towards being more unfa-
miliar and controversial than they were perceived
before. Of course, such change in risk perceptions may
be temporary and reversible, at least partially, as sug-
gested by the inverted ‘U’ shape in Figure 2.

Our results also suggest an increasing social differen-
tiation of attitudes towards vaccination, as two usual
markers of a low socioeconomic status, namely a low
educational level and a low income level, became pre-
dictive of unfavourable attitudes in 2010. As trust in
public health authorities is a key issue regarding vac-
cination acceptance in general and influenza A(H1iN1)
vaccination acceptance in particular [4-6,21,28], such
disparities may result from the social differentiation
of trust in health authorities and the pharmaceutical
industry. This hypothesis is supported by a number of
previous studies. For example, a German study dealing
with information-seeking behaviour during the 2009
influenza A(H1N1) pandemic found that people with
lower education were much less likely to use informa-
tion material from official authorities [29]. An American
study also found that people belonging to ethnic
minorities (who often have a lower socioeconomic sta-
tus) were more likely to distrust influenza vaccination,
and this belief was associated with lower vaccination
rates [30]. More generally, a low socioeconomic status
is frequently associated with mistrust of health author-
ities [31]. The social differentiation of confidence in
health authorities and vaccination programmes could
significantly contribute to health inequalities in infec-
tious diseases, which are public health priority [32].

Attitudes towards vaccination

and vaccination behaviours

To our knowledge, only a few studies have investigated
the potential impact of the 2009 influenza A(H1N1) pan-
demic on attitudes and behaviours. In a German study,
a minority of healthcare workers stated that the pan-
demic had influenced their attitude towards vaccina-
tion in general [18]. A French study conducted in 2011
and based on self-reported data found no impact of
the 2009 influenza pandemic on subsequent seasonal
influenza vaccination coverage [19], but according to a
later study (carried out in 2012), using data provided by
the comprehensive social health insurance database,
this coverage had decreased in 2010 [33].

In our study, attitudes towards vaccination and self-
reported vaccination behaviours remained strongly
correlated after adjustment on the respondents’ soci-
odemographic background (hypothesis (iii) confirmed).
Nevertheless, regarding children’s MMR vaccination

www.eurosurveillance.org



status, the relationship was not as strong in 2010 (OR:
1.53 versus 4.20 in 2000 and 5.95 in 2005). As our
data are cross-sectional, these relationships should
be interpreted cautiously. Indeed, as the proportion of
people who endorsed unfavourable attitudes towards
vaccination greatly increased in 2010, we can expect
that many of them reported vaccination behaviours (for
themselves as for their children) that occurred several
years before they changed their mind towards vaccina-
tion. Thus their behaviours were not necessarily deter-
mined by their attitudinal shift.

Nevertheless, our results showed that attitudes and
behaviours are consistent with one another, and one
could expect that this attitudinal shift may manifest in
vaccination behaviours in coming years. Consequently,
trends in children’s immunisation should be carefully
scrutinised in the next decade, as a significant propor-
tion of future parents (27% of 18 to 24 year-old respond-
ents, 32% of 25 to 34 year-olds) endorsed unfavourable
attitudes towards vaccination in general in 2010.

Conclusions

In 2010, we observed a dramatic shift in the French
population’s attitudes towards vaccination in general:
unfavourable attitudes have become far more frequent,
and the corresponding sociodemographic profile has
also changed. Such attitudes and sociodemographic
profile should be closely monitored in the future, as
this shift may either persist or vanish. Moreover, the
2009 influenza A(H1N1) pandemic certainly contributed
to this upheaval. As attitudes and behaviours are gen-
erally consistent one with another, this phenomenon
could have a considerable impact on future vaccina-
tion coverage. Consequently, health authorities should
urgently address this increasing lack of confidence in
vaccination.
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