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a  b  s  t  r  a  c  t

Objectives:  We  tested  the  following  hypotheses:  (i)  risk-averse  general  practitioners  (GPs)  are  more  likely
to be  vaccinated  against  influenza;  (ii)  and risk-averse  GPs recommend  influenza  vaccination  more  often
to their  patients.  In  risk-averse  GPs,  the  perceived  benefits  of the  vaccine  and/or  the  perceived  risks  of
the  infectious  disease  might  indeed  outweigh  the  perceived  risks  of  the  vaccine.
Patients/Methods: In 2010–2012,  we  conducted  a cross-sectional  survey  of  a nationwide  French  repre-
sentative  sample  of 1136  GPs. Multivariate  analyses  adjusted  for  four  stratification  variables  (age, gender,
urban/suburban/rural  practice  location  and  annual  patient  consultations)  and  for  GPs’  characteristics
(group/solo  practice,  and  occasional  practice  of alternative  medicine,  e.g.,  homeopathy)  looked  for  asso-
ciations  between  their  risk  attitudes  and  self-reported  vaccination  behavior.  Individual  risk  attitudes
were  expressed  as a continuous  variable,  from  0 (risk-tolerant)  to 10 (risk-averse).
Results:  Overall,  69%  of  GPs  reported  that  they  were  very  favorable  toward  vaccination  in  general.  Self-
reported  vaccination  coverage  was 78%  for  2009/2010  seasonal  influenza  and  62%  for  A/H1N1  pandemic
influenza.  Most  GPs  (72%)  reported  recommending  the  pandemic  influenza  vaccination  to at-risk  young
adults  in  2009,  but  few than half  (42%)  to  young  adults  not  at risk.  In multivariate  analyses,  risk-averse
GPs  were  more  often  vaccinated  against  seasonal  (marginal  effect  =  1.3%,  P  =  0.02)  and  pandemic  influenza
(marginal  effect  =  1.5%,  P = 0.02).  Risk-averse  GPs  recommended  the pandemic  influenza  vaccination  more
often  than  their  more  risk-tolerant  colleagues  to  patients  without  risk factors  (marginal  effect  = 1.7%,
P = 0.01),  but  not  to their  at-risk  patients  and  were  more  favorable  toward  vaccination  in  general  (marginal
effect  =  1.5%,  P  =  0.04).
Conclusion: Individual  risk  attitudes  may  influence  GPs’  practices  regarding  influenza  vaccination,  both
for  themselves  and  their  patients.  Our  results  suggest  that risk-averse  GPs  may  perceive  the  risks  of
influenza  to outweigh  the  potential  risks  related  to the  vaccine.

©  2014  Elsevier  Ltd.  All  rights  reserved.

1. Introduction

Vaccination behavior is determined by a complex combination
of psychological, socioeconomic, political and cultural factors [1,2].
The Health Belief Model suggests that an individual decides to
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engage in a given behavior aimed at preventing or treating a dis-
ease based upon his/her beliefs about the perceived threat of the
disease and beliefs about the benefits and risks of the target behav-
ior; education can to some extent have an influence on these beliefs
[1,3,4]. But other complex conceptual psychological frameworks
might also be helpful [2].

Risk aversion is a concept widely used in economics. In theory,
an individual’s level of risk aversion is considered to be a stable
personality trait that can be assessed by ad hoc questionnaires
using various methods to elicit risk attitudes (lottery choices or
self-reported willingness to take risks) [5]. Using these methods,
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we recently showed that risk-averse French general practitioners
(GPs) used rapid diagnostic tests more often than their more risk-
tolerant colleagues in acute tonsillitis in children and thus adhered
better to national guidelines [6]. Risk aversion may  affect a decision
to be vaccinated in two opposite ways: some choose vaccination
because they fear the consequences of illness, while others, wor-
ried about the vaccine’s side effects, choose not to be vaccinated.
Thus, the effect of the degree of risk aversion is, a priori, ambiguous
[4].

A large-scale survey of the general population in the USA pub-
lished in 2005 used an econometric model of bounded rationality
to analyze the predictors of people’s willingness to be vacci-
nated [4]. The authors showed that risk aversion has a positive
effect on the decision to be vaccinated, a finding that implies that
the impact of perceived effectiveness of vaccination outweighs
the impact of its perceived side effects [4]. The same authors
conducted a similar study in Japan, where they also found that
risk aversion promoted influenza vaccination; there they found
that risk aversion operated through fear of getting influenza,
which was stronger than fear of the vaccination’s side effects
[7].

We are not aware of any study that has assessed the associa-
tion between risk aversion and vaccination attitudes and practices
among physicians, particularly practices involving both their own
vaccination status and their recommendations to their patients.
In this survey of a nationwide representative sample of GPs in
France, we sought to assess the following hypotheses: (i) risk-
averse GPs are more likely to be vaccinated against influenza;
(ii) and risk-averse GPs recommend influenza vaccination more
often to their patients. In risk-averse GPs, the perceived bene-
fits of the vaccine and/or the perceived risks of the infectious
disease might indeed outweigh the perceived risks of the vac-
cine.

2. Materials and methods

2.1. Sampling

A panel of French GPs was constituted in June 2010, by proce-
dures that have been described elsewhere [8]. Briefly, 5170 GPs
were selected by random sampling from the Ministry of Health’s
exhaustive database of health professionals in France. Sampling
was stratified for location of the general practice (urban, peri-urban,
or rural areas), gender, age (<49, 49–56, >56 years old), and vol-
ume  of activity, i.e., the number of consultations in 2008 (<2849
[Q1], 2849-5494, >5494 [Q3]). Of the 3888 GPs who  were con-
tacted and eligible, 1431 (36.8%) agreed to participate in the panel,
i.e., to provide regular data on their activity and respond to five
consecutive surveys on different topics during a 30-month period.
We  focus here on the 1136 GPs who participated in the first and
the fifth national cross-sectional survey, conducted respectively
in 2010 and in 2012 (attrition rate between the first and fifth:
20.6%).

2.2. Ethics statement

The National Data Protection Authority (Commission Nationale
Informatique et Libertés), responsible for ethical issues and pro-
tection of individual data in France, approved the panel and its
procedures.

2.3. Procedure and questionnaire

Professional investigators contacted the GPs and interviewed
them with computer-assisted telephone interview software, using
standardized questionnaires (see supplementary data: Doc S1).

Table 1
Socio-demographic characteristics of the 1136 general practitioners (GPs).

GPs’ characteristics

Gender Male
Female

72.8%
27.2%

Age (years) <45
45–54
>54

28.0%
34.3%
37.7%

Medical practice characteristics
Location of practice Urban

Peri-urban
Rural

60.5%
18.5%
21.0%

Volume of activity (annual patient
consultations)

<2849
2849–5494
>5494

20.4%
54.3%
25.3%

Type of practice Solo
Group
No answera

45.1%
54.5%
0.4%

Alternative medicine No
Occasionally
No answera

87.2%
12.7%
0.1%

GPs’ attitudes and practices toward vaccination
The GP is very favorable toward

vaccination in general
Yes
No
No answera

68.6%
30.9%
0.5%

The GP reported being vaccinated
against seasonal influenza
(2009/2010)

Yes
No
No answera

77.9%
21.8%
0.3%

The GP reported being vaccinated
against pandemic A/H1N1 2009
influenza

Yes
No
No answera

62.2%
37.7%
0.1%

The GP reported recommending
vaccination against seasonal
influenza to relatives aged over
65

Yes
No
No answera

96.0%
3.1%
0.8%

The GP reported recommending
vaccination against pandemic
influenza to at-risk patients

Yes
No
No answera

72.3%
26.9%
0.8%

The GP reported recommending
vaccination against pandemic
influenza to not at-risk patients

Yes
No
No answera

41.5%
57.9%
0.6%

GPs’ risk attitudesb

Daily life Mean
Standard deviation

5.15
2.26

No answera 5.9%
Personal finances Mean

Standard deviation
6.18
2.35

No answera 6.6%
Personal health Mean

Standard deviation
4.83
2.40

No answera 6.0%

a Corresponds to GPs who chose not to answer the question, and to GPs who
answered “I do not know”.

b Scale from 0 (risk-tolerant) to 10 (risk-averse).

In the first survey conducted from June to December 2010, after
the pandemic influenza outbreak, the interviewers collected infor-
mation about the doctors’ professional characteristics and their
attitudes and practices regarding vaccination. In the fifth 2012 sur-
vey, three questions assessed GPs’ individual risk attitudes in three
domains (daily life, personal finances, and their own health) on a
Likert scale from 0 (not at all inclined to take risks, i.e., being risk-
averse) to 10 (totally inclined to take risks, i.e., being risk-tolerant)
[5,9,10]. From the questionnaires we studied the following inde-
pendent variables: self-reported vaccination for 2009 seasonal and
pandemic influenza; recommendations made to patients for sea-
sonal and pandemic influenza vaccines; and attitudes towards
vaccination in general (Table 1). During the pandemic influenza
outbreak, national guidelines in France recommended the vac-
cine to the entire population [11], whereas seasonal influenza
vaccination is recommended only to specific at-risk groups in
France.
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