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Résumé 

 
Entre 2002 et 2007, le nombre de tués sur la route a diminué de 10 % par an en moyenne 
contre 2 % entre 1975 et 2001 en France (ONISR/DSCR 2009). Le nombre des grands 
excès de vitesse a été divisé par cinq entre 2002 et 2007, et la vitesse moyenne a diminué 
de 5 à 10 km/h suivant les réseaux. Ces évolutions positives des comportements et des 
attitudes vis-à-vis de la sécurité routière, couplées à la baisse de consommation d’alcool 
observée depuis des décennies en France, pouvaient laisser espérer un recul substantiel 
de l’ivresse au volant. Malheureusement, si entre 2002 et 2006, le nombre de contrôles 
positifs a augmenté de 57 %, l’alcool au volant est devenu la première cause de collision 
mortelle. 
 
Nous avons analysé les déclarations relatives à l’alcool au volant dans les données 
prospectives la cohorte GAZEL recueillies en 2001, 2004 et 2007. Les résultats montrent 
que la diminution des excès de vitesse observée entre 2001 et 2004 s’est poursuivie en 
2007. Mais alors que plus d’un conducteur sur cinq rapportait déjà des épisodes d’ivresse 
au volant en 2001, cette proportion a augmenté de 10 % en 2007. 
 
Parmi les 9 309 personnes étudiées, 20 % déclaraient en 2001 conduire en état d’ivresse 
(la plupart du temps de façon épisodique). Parmi ces derniers, un quart (462) avait cessé 
cette pratique en 2007. Malheureusement, parmi ceux qui étaient sobres au volant en 
2001, une même proportion (511) déclarait une conduite en état d’ivresse en 2007. 
 
L’analyse des facteurs liés à une évolution péjorative de l’alcool au volant montre que c’est 
plus souvent le fait des hommes, engagés dans un plus large réseau social (amis et 
connaissances), mais qui se sont éloignés de leur famille. De plus, la consommation 
globale d’alcool restait associée à l’alcool au volant, et la perception d’une pression 
répressive accrue diminuait le risque de déclarer une conduite en état d’ivresse. 
 
Ces résultats confirment que la répression peut être un outil efficace de lutte contre l’alcool 
au volant mais que la perception de la pression du contrôle-sanction reste probablement 
faible. Ils montrent aussi que ce problème reste lié avec la consommation globale d’alcool, 
laissant penser que les mesures de lutte contre l’alcoolisme ont un impact sur la sécurité 
routière. 
Ces résultats mettent également le doigt sur l’importance du contexte social dans lequel la 
consommation d’alcool du conducteur survient. Ainsi, la dimension culturelle et conviviale 
de l’alcool, combinée au faible pouvoir dissuasif du contrôle-sanction rend la conduite en 
état d’ivresse particulièrement réfractaire à la prévention. 
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Conduite/insécurité routière/alcool 
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Rappel des attendus et objectifs du projet 

Entre 2001 et 2005, la baisse de la mortalité routière n’a cessé de se confirmer. L’étude 
que nous menons au sein d’une cohorte professionnelle de 20 000 volontaires, à l’origine 
des salariés d’EDF et GDF (la cohorte GAZEL), montre que cette évolution historique a 
été la conséquence de modifications importantes des attitudes, mais nos analyses 
montrent aussi que si les parts de risque d’accidents attribuables aux vitesses excessives 
ont grandement diminué, celles relatives à la conduite sous l’emprise de l’alcool n’ont pas 
évolué. Cette absence d’amélioration est d’autant plus intrigante que la consommation 
moyenne d’alcool n’a cessé de diminuer au cours des quarante dernières années. 

Compte tenu des enjeux de santé publique de l’alcool au volant, nous avons proposé 
d’approfondir nos travaux sur la sécurité routière dans la cohorte GAZEL en identifiant les 
facteurs associés à cette résistance dans l’adoption d’un comportement plus sûr. Nous 
avons tiré parti des données sociodémographiques et de santé, collectées annuellement 
au sein de la cohorte, et des données sur les attitudes et comportements de sécurité 
routière, collectées à l’occasion de trois enquêtes spécifiques réalisées par notre équipe 
en 2001, 2004 et 2007. 

Nos objectifs sont : 
– d’évaluer de manière prospective l’évolution des attitudes et des comportements des 
conducteurs vis-à-vis de la conduite sous l’emprise de l’alcool entre 2001, 2004 et 
2007 ; 

– d’étudier les associations entre les évolutions des facteurs psychosociaux et les 
changements de comportements relatifs à la conduite sous l’emprise de l’alcool ; 

– d’identifier les facteurs pouvant favoriser ou entraver une amélioration des 
comportements et des attitudes ; 

– mettre en relation les évolutions des habitudes relatives à la consommation générale 
d’alcool avec les évolutions des comportements et des attitudes vis-à-vis de la 
conduite sous l’emprise de l’alcool ; 

– émettre des recommandations relatives au ciblage de la prévention et du contrôle-
sanction en s'appuyant sur les résultats obtenus. 
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Résultats obtenus 

Les résultats principaux sont rassemblés dans les articles joints. 
 
 
Entre 2002 et 2007, le nombre de tués sur la route a diminué de 10 % par an en moyenne 
contre 2 % entre 1975 et 2001 en France (ONISR/DSCR 2009). Cette baisse accrue de la 
mortalité routière observée ces cinq dernières années représente des milliers de vies 
épargnées. Elle est concomitante à l’augmentation des mesures préventives décidée en 
2002, qui comprend le déploiement de 1 500 radars automatiques, la fin des indulgences 
et l’aggravation des sanctions. Contraints et forcés, les conducteurs ont modifié leurs 
habitudes. Selon l’Observatoire InterMinistériel de la Sécurité Routière (ONISR), le 
nombre des grands excès de vitesse a été divisé par cinq entre 2002 et 2007, et la vitesse 
moyenne a diminué de 5 à 10 km/h suivant les réseaux (ONISR 2008). Nos travaux au 
sein de la cohorte GAZEL, rassemblant de plus de 14 000 conducteurs expérimentés, 
montrent une réduction très significative des vitesses maximales pratiquées en ville, sur 
route et sur autoroute entre 2001 et 2004 (Constant 2009). Et, contrairement à ce que l’on 
pourrait croire, les conducteurs sont restés très majoritairement favorables à un 
renforcement du contrôle-sanction de la vitesse et de l’alcool au volant (Constant 2008). 
La baisse de la mortalité routière observée à la suite de ces mesures a certainement 
convaincu le grand public de leur utilité et a ainsi favorisé leur observance. 
 
Ces évolutions positives des comportements et des attitudes vis-à-vis de la sécurité 
routière, couplées à la baisse de consommation d’alcool observée depuis des décennies 
en France (INSEE 2009), pouvaient laisser espérer un recul substantiel de l’ivresse au 
volant. Mais rien ne nous permet de dire que ce recul a eu lieu. Si, entre 2002 et 2006, le 
nombre de contrôles positifs a augmenté de 57 % (ONISR), l’alcool au volant est devenu 
la première cause de collision mortelle avec une surreprésentation des 18-24 ans parmi 
les victimes. 
 
Dans le cadre de ce projet de recherche soutenu par la FSR, nous avons analysé les 
déclarations relatives à l’alcool au volant dans la cohorte GAZEL en incluant les données 
d’une troisième mesure effectuée en 2007, à la suite de celles recueillies en 2001 et 2004. 
Les résultats montrent que la diminution des excès de vitesse observée entre 2001 
et 2004 s’est poursuivie en 2007. Mais alors que plus d’un conducteur sur cinq rapportait 
déjà des épisodes d’ivresse au volant en 2001, cette proportion a augmenté de 10 % en 
2007 (Constant 2009). 
 
Nous avons cherché à savoir pourquoi les efforts de prévention de l’alcool au volant 
semblent sans effet. La suite du travail conduit dans le cadre du présent projet a consisté 
à décrire les évolutions des comportements entre 2001 et 2007 et à tenter d’en identifier 
les ressorts, en examinant les caractéristiques des populations concernées (Constant 
2011). 
L’analyse montre que parmi les 9 309 personnes étudiées, 20 % déclaraient en 2001 
conduire en état d’ivresse (la plupart du temps de façon épisodique). Parmi ces derniers, 
un quart (462) avait cessé cette pratique en 2007. Malheureusement, parmi ceux qui 
étaient sobres au volant en 2001, une même proportion (511) déclarait une conduite en 
état d’ivresse en 2007. 
L’examen des facteurs associés au passage dans le groupe de ceux qui déclarent prendre 
le volant alors qu’ils ont trop bu permet de mieux comprendre les motivations des 
participants : cette évolution est plus souvent le fait des hommes, engagés dans un plus 
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large réseau social (amis et connaissances), mais qui se sont éloignés de leur famille. De 
plus, la consommation globale d’alcool restait associée à l’alcool au volant et la perception 
d’une pression répressive accrue diminuait le risque de déclarer une conduite en état 
d’ivresse. 
 
Ces résultats confirment que la répression peut être un outil efficace de lutte contre l’alcool 
au volant, mais que la perception de la pression du contrôle-sanction reste probablement 
faible. Ils montrent aussi que ce problème reste lié avec la consommation globale d’alcool, 
laissant penser que les mesures de lutte contre l’alcoolisme ont un impact sur la sécurité 
routière. 
Mais ces résultats montrent autre chose : ils mettent le doigt sur l’importance du contexte 
social dans lequel la consommation d’alcool du conducteur survient. Ils sont l’illustration 
chiffrée du constat que les bénéfices connus sur la santé du support social, aujourd’hui 
bien documentés, peuvent avoir une contrepartie en termes de risque routier. 
Ainsi, la dimension culturelle et conviviale de l’alcool, combinée au faible pouvoir dissuasif 
du contrôle-sanction rend la conduite en état d’ivresse particulièrement réfractaire à la 
prévention. 
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ABSTRACT

Aim An unprecedented decline in alcohol consumption and road mortality has been observed recently in France, but
it is still unclear whether or not these changes affected driving while alcohol-intoxicated (DWI). The objective of the
study was to estimate prospectively trends of excessive speed on the roads, alcohol consumption and DWI between
2001 and 2007 in a large cohort of experienced drivers. Methods Participants were current employees or recent
retirees of the French national electricity and gas company, who volunteered to participate in a research cohort
established in 1989 under strict conditions of anonymity. An annual cohort questionnaire is sent to participants that
includes two questions about overall alcohol consumption. In 2001 and 2007, 10 684 participants reported their
driving behaviours using the same self-administered questionnaire. Results Between 2001 and 2007, the proportion
of participants (n = 10 684) who reported having driven at speeds at least 20 km/hour above the limit decreased from
23.7% to 4.1% in built-up areas (P < 0.001), from 34.3% to 9.3% on rural roads (P < 0.001) and from 24.3% to 2.7%
on highways (P < 0.001). Regular and non-regular excessive alcohol consumption decreased from 22.7% to 19.7%
and from 18.0% to 14.9%, respectively, whereas DWI increased from 22.9% to 25.3% over the same period
(P < 0.001). Conclusions A recent crackdown on road violations by the French government has failed to deter DWI.
Given that DWI seems to be a sporadic and rarely punished behaviour, its prevention requires more coercive measures,
such as using a breath alcohol ignition interlock device.

Keywords Alcohol, drinking and driving, GAZEL cohort, longitudinal study, risk behaviours, road traffic safety.
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INTRODUCTION

In France, a country with a long-standing history of
tolerance towards alcohol consumption and road traffic
offences [1,2], two major public health successes were
observed recently. First, rates of alcohol consumption
per capita and alcohol-related diseases have decreased
continuously over recent decades, concomitantly with an
increased awareness of the potential negative effects of
alcoholic beverages [3–5]. Secondly, traffic law enforce-
ments were enhanced significantly in 2002, with an
increased crackdown on road violations, which helped to
reduce mortality significantly on the roads [6]. Recent
figures show that road fatalities decreased by 40.1%

between 2001 and 2007 [7], concomitantly with an
average 8.5% reduction in observed speed on all road
surfaces.

The conjunction of declines in both alcohol consump-
tion and risky road behaviours over a limited period is
an unprecedented event, but it is still unclear whether
or not these changes have affected driving while alcohol-
intoxicated (DWI), because offenders can be detected
exclusively through targeted police alcohol checks and in
the aftermath of injury/fatal crashes. Awareness of the
risk of being drunk when driving has reached excellent
levels in Europe because, according to a large-scale study
conducted in 2003, 87% of drivers considered DWI
as a major cause of road crashes; in France, 92% [4].
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However, various individual and environmental factors
might jeopardize the impact of prevention messages
regarding DWI on actual road behaviour, especially in
societies where alcohol is considered an integral part of
cultural traditions [4].

Therefore, we conducted a prospective longitudinal
study in a large cohort of experienced drivers (the GAZEL
cohort) to estimate trends in road risky behaviours,
alcohol consumption and DWI between 2001 and 2007.

METHODS

The participants were current employees or recent retir-
ees of the French national electricity and gas company,
Electricité De France-Gaz De France, who volunteered to
participate in a research cohort, known as the GAZEL
cohort, under strict conditions of confidentiality. The
GAZEL cohort was established in 1989 and originally
included 20 624 subjects, men aged 40–50 and women
aged 35–50 at baseline. Since 1989 this cohort has
been followed-up annually [8]. The study protocol was
approved by the French authority for data confidentiality
(Commission Nationale Informatique et Liberté).

Data collection

A Driving Behaviour and Road Safety (DBRS) question-
naire was administered twice, in 2001 and 2007. Only
drivers who participated in the 2001 survey received the
2007 questionnaires. Participants were asked to estimate
their frequency of driving while alcohol-affected over the
past 12 months by responding to the following question:
‘How many times in the last year did you take the wheel
after having drunk too much alcohol?’ (never, few times
a year, once a month or more). They also reported their
past 12-month maximum speed on three types of roads:
built-up areas, where the speed limit (SL) is 50 km/hour
[31.1 miles per hour (mph)], rural roads (SL = 90 km/
hour; 55.9 mph) and highways (SL = 130 km/hour;
80.8 mph). These road types are the most commonly
used in French National Statistics to describe road behav-
iours. Socio-demographic data from the cohort data-
base included gender, year of birth (1939–43, 1944–48,
1949–53) and occupational category (unskilled worker,
skilled worker, manager).

As part of the routine follow-up of the cohort, each
year participants are sent a cohort questionnaire that
includes questions about two aspects of their alcohol con-
sumption: the number of drinking days per week (‘during
the last week, on how many days did you drink alcohol?’)
and the maximum number of drinks per drinking day
(‘during the last week, what is the maximum number of
drinks (beer, wine, and liquor) you had in a single day’?).

Statistical analyses

Men (women, respectively) were considered ‘excessive’
drinkers if they had consumed at least four (three)
drinks/days. Among excessive drinkers, those who
reported drinking alcohol 6–7 days/week were classi-
fied as ‘regulars’, while others were classified as ‘non-
regulars’. Risky driving behaviours were categorized as
follows: reporting a maximum speed of at least 20 km/
hour (12.4 mph) above the speed limit in built-up areas,
on rural roads and on highways (yes/no) over the last
12-month period, and driving after having drunk too
much alcohol at least a few times in a year (yes/no) over
the same period. Changes in risky road behaviours and
excessive alcohol consumption between 2001 and 2007
were assessed using the non-parametric McNemar test.

RESULTS

Of the 14 200 participants who returned the 2001 DBRS
questionnaire, 11 494 (80.9%) returned the 2007 ques-
tionnaire. Those who reported having stopped driving
either in 2001 or in 2007 (n = 546) and those who
did not answer questions about DWI (n = 264) were
excluded. The final study sample comprised 10 684
respondents. Comparisons at baseline (2001) between
participants in the study sample (n = 10 684) and
excluded or non-responding respondents (n = 3516)
showed that reporting of DWI was similar, and that
overall alcohol consumption was higher among partici-
pants (11.2 versus 10.5 drinks per week, respectively).

Most respondents were males (77.7%), skilled workers
(57.7%), born between 1944 and 1948 (52.7%) and
consuming 11.2 drinks/weeks on average in 2001.
Between 2001 and 2007, the proportion of participants
who reported having driven at speeds at least 20 km/
hour above the limit decreased from 23.7% to 4.1% in
built-up areas (P < 0.001), from 34.3% to 9.3% on rural
roads (P < 0.001) and from 24.3% to 2.7% on highways
(P < 0.001) (Fig. 1a). The proportion of participants
reporting regular and non-regular excessive alcohol
consumption decreased from 18.0% to 14.9% and from
22.7 to 19.7%, respectively (P < 0.001), whereas DWI
increased from 22.9% to 25.3% over the same period
(P < 0.001) (Fig. 1b). Among participants who reported
episodes of DWI in 2001 and 2007, 1.8% reported such
episodes to occur ‘once per month or more’, while others
reported fewer occurrences (‘sometimes in the year’).

Gender differences were investigated, revealing that
changes were similar with regard to gender, although
women reported less risky behaviours than men in 2001.

DISCUSSION

These results show that the increased crackdown on road
violations by the French government in 2002 failed to
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deter DWI between 2001 and 2007 in a cohort of expe-
rienced drivers, although both excessive alcohol con-
sumption and speed decreased over the same period [6,9].
DWI increased by almost 10%, and was reported by
more than one of five participants, on average. This is
consistent with national statistics indicating that the
proportion of drivers who tested positive for blood
alcohol content (BAC) increased between 2001 and
2007, despite the expected deterrent effect of more fre-
quent BAC checks on the road and harsher penalties [10].

Several factors might explain why preventive mea-
sures were ineffective against DWI but effective against
excessive speed. First, automated controls have been
used to increase the likelihood of detecting speeding
offences and preventing speeding in specific locations.
One thousand five hundred automated radar units
were deployed between 2001 and 2004, and captured
more than 1 million images a month, which probably
enhanced the perceived probability of being punished
and, in turn, acted as a deterrent to speeding [9,11,12].
The picture is quite different when it comes to DWI, as
offenders are detected exclusively through police alcohol
checks, making the probability of being caught very low
[13,14].

Secondly, the higher prevalence of DWI in southern
European countries, where alcohol consumption is part
of the cultural background and life-style [14], compared
with their northern counterparts, suggests that drinking
habits might jeopardize efforts to prevent DWI in these
societies. Excessive alcohol intake has declined since
2001 in France [15], as well as in our study sample, with
no apparent effect on DWI. According to participants’
self-reports DWI occurs a few times a year, while consum-
ing significant amounts of alcohol is more frequent,
occurring up to 6–7 days/week in nearly 20% of the
sample. It is thus likely that respondents manage to dis-
sociate their usual alcohol intake from their driving,
except on rare occasions. Drinking wine during dinner
with friends and/or family and at social events is a rela-
tively common practice in France, which might explain
why abstinence is more difficult to adopt before driving
than in other circumstances [16–18]. Accordingly,
69.3% of alcohol-related road fatalities in France occur
at night-time (44.3% at nights during the weekend and
holidays) [10].

Socially stigmatized behaviours such as speeding,
DWI and alcohol intake are prone to be under-reported
in studies using self-questionnaires, because of social

Figure 1 (a) Percentages of participants
who reported maximum speeds at least
20 km/hour above the limit over the last
12-month period in 2001 and 2007. (b)
Percentages of participants who reported
excessive alcohol intake in the last week
and driving while intoxicated over the last
12-month period in 2001 and 2007
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desirability bias [19]. There are strong elements, however,
supporting the reliability of self-reported behaviours in
our survey, because road traffic collision trends paralleled
trends in self-reported behaviours in the GAZEL cohort,
such as speeding [6,20], DWI [6,20], driving while tired
[6,21] and telephoning while driving [6,20]. Our study
population included employed and retired middle-aged
drivers from a large company who were relatively exempt
from alcohol-related diseases [22], which may limit the
generalizability of our results. However, it is likely that
our results are conservative, as participants were expe-
rienced drivers with a moderate alcohol intake and are
under-represented in road fatal crashes [7,10,23]. As
DWI remains a worrying issue in most industrialized
countries, the large size of our cohort and the inclusion
of diverse trades and socio-economic groups offer a
unique opportunity to assess longitudinal trends in
road behaviours. This may help, subsequently, to evalu-
ate traffic regulation initiatives against alcohol-related
traffic mortality.

In conclusion, the crackdown on road violations by
the French government in 2002 failed to deter occasional
DWI between 2001 and 2007, while excessive speed
declined over the same period. Given that DWI seems to be
a sporadic and rarely punished behaviour, its prevention
requires more coercive measures, such as using a breath
alcohol ignition interlock device.
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Abstract — Aims: To estimate the frequency with which a group of formerly safe drivers adopt driving while alcohol-intoxicated
(DWI), and to determine the factors associated with DWI adoption. Methods: Participants were current employees or recent retirees
of the French national electricity and gas company. An annual cohort questionnaire that includes two questions about overall alcohol
consumption is sent each year to participants. A Driving Behaviour and Road Safety (DBRS) questionnaire was administered in
2001, 2004 and 2007. Only drivers who participated in the 2001 survey received the 2004 and 2007 questionnaires. Results: More
than 462 participants ceased DWI between 2001 and 2007, while 511 adopted this behaviour for the first time. Multivariate analysis
showed that the risk of adopting DWI was associated with male gender and with several changes over the preceding years: increased
alcohol consumption, increased number of close friends, decreased number of close relatives and decreased attitudes in favour of
strict enforcement/regulations. Conclusion: A large number of offenders stopped DWI between 2001 and 2007, concomitantly with
an increased crackdown on road violations in France. But this success was compromised by the occurrence of new drunk drivers.
Preventive strategies should target factors that facilitate DWI adoption—in particular, increased alcohol consumption and low accep-
tance of law enforcement initiatives.

INTRODUCTION

In France, significant law enforcement initiatives were under-
taken in 2002 to reduce traffic violations and related-risk
behaviours. Speed control efficiency has markedly improved,
with the widespread use of laser binocular and automatic
speed radars. Regarding alcohol, penalties for drunk drivers
were increased, the number of random breath tests rose by
35% (from 6.6 to more than 9.0 million between 2001 and
2007) and violations for driving while alcohol-intoxicated
(DWI) doubled over the same period. Police forces were
ordered in 2002 to put an end to traffic penalty cancellations,
which tended to occur frequently when the offender had con-
nections with the government or police force (Lagarde et al.,
2004b).
Several studies have examined the factors related to

dangerous driving behaviour or crash involvement, by com-
paring offenders with the general population. Evidence
shows that male gender (Kirkham and Landauer, 1985;
Massie et al., 1997), occupational category (Harrison, 1998),
high alcohol consumption (Furr-Holden et al., 2009), nega-
tive attitudes towards road safety, higher social support for
DWI (Bingham et al., 2007) and depression (Hubicka et al.,
2009) are associated with DWI. However, cross-sectional
designs ignore the possibility of behaviour change over time,
while behaviour changes constitute a key issue for evaluating
road prevention initiatives. Exposure to driving as well as
factors affecting DWI are also likely to vary over time.
Attitudes towards traffic have been found to correlate with

aggressive driving behaviour, speeding and self-reported
accident involvement (Parker and Manstead, 1996; West and
Hall, 1997; Parker et al., 1998; Nabi et al., 2007). We
showed in a previous paper that repressive measures taken
by the government led to an increasing acceptance of

restrictions, and that a majority of subjects remained, in the
long run, in favour of strengthening restrictions related to
speeding and drunk driving (Constant et al., 2008). It is still
unclear whether or not these changes have affected DWI,
since changes in DWI have not been thoroughly
investigated.
French national statistics indicate that the percentage of

drivers who tested positive for blood alcohol content (BAC)
increased between 2001 and 2007. Unlike speeding, DWI
offenders cannot be detected through automated devices,
thus limiting the probability of being cited (Beck et al.,
2009). Strengthening enforcement proved to be ineffective.
The results of our previous research in the GAZEL sample
were consistent with this trend: the percentage of drunk
drivers in our study population increased from 22.9 to 25.3%
between 2001 and 2007, while speeding decreased on all
types of roads (Constant et al., 2010).
Two explanations might account for this result: either the

deterrent effect of law enforcement was insufficient and most
drunk drivers continued the practice, or a substantial number
of drunk drivers stopped, but a greater number adopted DIW
over the same period.
While stopping DWI might be interpreted as a success of

prevention initiatives, the adoption of DWI compromises
efforts to improve road safety. Investigating the shift from
sober to drunk driving and identifying the predicting factors
is essential to design prevention strategies. We conducted a
prospective study in a large cohort of French employees and
retirees to study the adoption of DWI by a group of formerly
safe drivers. The specific objectives were: (a) to estimate fre-
quencies of DWI change between 2001 and 2007; and (b) to
determine factors associated with the adoption of consistent
DWI, defined as DWI in 2004 and 2007 among drivers who
reported no DWI in 2001.
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METHODS

Participants were current employees or recent retirees of the
French national electricity and gas company, Electricité De
France–Gaz De France (EDF-GDF), who volunteered to par-
ticipate in a research cohort, known as the GAZEL cohort,
under strict conditions of anonymity. The GAZEL cohort was
established in 1989 and originally included 20,624 EDF-GDF
workers, men aged 40–50 and women aged 35–50 at base-
line. Since 1989, this cohort has been followed up yearly. The
objectives and methods have been described in detail else-
where (Goldberg et al., 1990, 2007; Melchior et al., 2009).
All participants received an information letter describing the
objectives of the study, the protocol of which was approved
by the French National Review Board (Commission
Nationale Informatique et Liberté).
A Driving Behaviour and Road Safety (DBRS) question-

naire was approved in 2001 and administered three times—in
2001, 2004 and 2007 (Lagarde et al., 2004a). Only drivers
who participated in the 2001 survey received the 2004 and
2007 questionnaires. Participants were asked to estimate their
frequency of driving while alcohol-intoxicated over the past
12 months by responding to the following question: ‘How
many times in the last year did you take the wheel after
having drunk too much alcohol?’ (Never, a few times a year,
once a month or more). Attitudes towards traffic safety were
assessed by asking participants whether they agreed or dis-
agreed with a set of 12 statements, referring to two topics
related to traffic safety and currently debated in France,
namely, (a) ‘relaxing existing regulations’ (six items), reflect-
ing a belief that current traffic regulations are too restrictive,
and therefore should be relaxed and (b) ‘increased enforce-
ment/stricter regulations’ (six items), reflecting a belief that
current traffic regulations and law enforcement are not severe
enough and therefore should be reinforced. Spearman–
Brown split-half coefficients indicated a moderate internal
consistency for each dimension (0.59 and 0.60, respectively).
All items are listed elsewhere (Constant et al., 2008).
Agreement for each attitude towards road safety was assessed
by adding up the number of affirmative responses within
each topic to reach a summary score (range 0–6).
As part of the routine yearly follow-up, the participants

were asked about their annual mileage (in kilometres) and
two aspects of their alcohol consumption: the number of
drinking days per week (‘during the last week, on how many
days did you drink alcohol?’) and the maximum number of
drinks per drinking day [‘during the last week, what is the
maximum number of drinks (beer, wine and liquor) you had
in a single day’?]. (The French ‘drink’ is usually deemed to
contain about 10 g ethanol.) Depressive symptoms were
assessed in 2001 and 2004 using the French version of the
Center for Epidemiologic Studies Scale (CES-D).
Participants were considered to be depressed if they scored
17 or higher, in accordance with standards of the CES-D
French version (Fuhrer and Rouillon, 1989).
Measurements of social networks, obtained through the

1991 and 2004 self-administered questionnaires, included
items taken from the New Haven EPESE study (Seeman and
Berkman, 1988) and translated into French (Melchior et al.,
2003). The size of social networks was measured by two
questions: assessing the number of close friends (‘how many
close friends do you have, i.e. people you feel at ease with,

can talk to about private matters, and can call on for help?’)
and the number of close relatives (‘apart from your children,
how many other relatives do you have that you feel close to?
Responses were coded on a 5-point scale (1 = none; 2 = 1–2;
3 = 3–5; 4 = 6–9; 5 = 10 or more).
Socio-demographic data from the cohort database included

gender, year of birth (1939–1943, 1944–1948 and 1949–
1953) and occupational category (unskilled worker, skilled
worker and manager).

Statistical analyses

Participants were considered as adopting DWI if they
reported DWI in 2004 and 2007 but not in 2001, and as
‘safe drivers’ if they never reported DWI. Participants were
considered as ‘stopping DWI’ if they reported DWI in 2001
but neither in 2004 nor in 2007, and as ‘maintaining DWI’ if
they reported DWI in all three surveys. Participants having
exhibited other behavioural patterns (for instance, DWI in
2004 but not in 2001 and 2007) were excluded from the ana-
lyses, since the changes were considered unstable.
Alcohol intake was expressed as drinks per weeks for

years 2001 and 2004. Participants were classified into three
categories according to the changes in their alcohol con-
sumption between 2001 and 2004, namely: ‘decrease’ or
‘increase’ if they decreased or increased their alcohol con-
sumption by more than one drink/week; and ‘unchanged’ if
they maintained the same alcohol consumption ± 1 drink per
week. A change in driving mileage was considered as sig-
nificant if mileage increased or decreased by at least 5000
km in 2004 when compared with 2001.
Changes regarding attitudes towards road safety were con-

sidered as significant if the scores in 2004 increased/
decreased by at least two units (on a 7-point scale), compared
with 2001. For social networks, changes were considered as
significant if the scores in 2004 increased/decreased by at
least 1 unit (on a 5-point scale), compared with 1991.
Changes in depression status (CES-D score ≥17 vs. ≤16) were
assessed by comparing the scores in 2004 with those in 2001.
Since our study outcome was binomial, we used logistic

regression models to estimate the odds ratios (ORs) of adopt-
ing DWI in 2004 and 2007 as a function of gender and
factor changes in the preceding period (2001–2004). In order
to address the potential confounding effect of each factor, we
used two series of models. First, the association of gender
and of each factor change with the risk of adopting DWI was
assessed separately (models 1; one model per factor).
Baseline factor values, year of birth (three categories: 1939–
1943, 1944–48 and 1949–1953) and occupation (three cat-
egories: unskilled workers, skilled workers and managers)
were also included in the analysis as potential confounding
variables. Then, all variables significantly associated with
the risk of adopting DWI in models 1 were included in a
single multivariate analysis (model 2), with adjustment on
the same set of potential confounders as for models 1.

RESULTS

As already reported by Constant et al. (2010), of the 11,240
participants who sent back the 2001 and 2004 DBRS ques-
tionnaire and who were still driving a motorized vehicle in
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2004, 9837 (87.5%) returned the 2007 questionnaire. Those
who reported having stopped driving in 2007 (n = 263), and
those who did not answer questions about DWI either in
2001, 2004 or 2007 (n = 265), were excluded from this
study, yielding a sample of 9309 participants.
In 2001, 2171 participants reported DWI. Of these, 462

(21.3%) reported no DWI in 2004 and 2007 and were con-
sidered as having stopped DWI, while 1150 (53.0%) contin-
ued the practice. The remaining 559 participants (25.7%)
exhibited other behavioural change patterns.
In 2001, 7138 participants did not report DWI. Of these,

511 (7.2%) reported DWI in 2004 and 2007 and were con-
sidered as adopting DWI, while 5710 (80.0%) remained
‘safe drivers’. The remaining 917 participants (12.8%) exhib-
ited other behavioural change patterns.
The ‘safe drivers’ and ‘DWI adopters’ were selected for

the present phase of the study into the predictors of change
to DWI (n = 6221). Participants’ characteristics and changes
between 2001 and 2004 are shown in Table 1. Most respon-
dents were males (71.8%) and skilled workers (58.5%). The
CES-D score exceeded the cut-off for depression in 16.9% of
participants in 2001, and in 15.1% in 2004. Between 2001

and 2004, the number of drinks per week increased from
8.83 to 9.04 (P < 0.001), the maximum number of drinks
per occasion rose from 3.70 to 3.78 (P < 0.001), while the
annual mileage decreased from 16,368 to 13,495 km
(P < 0.001).
The average score reflecting support for relaxing current

regulations decreased from 1.44 in 2001 to 1.05 in 2004,
which represents a 27% decrease (P < 0.001). The average
score reflecting support for increased enforcement/stricter
regulations decreased slightly from 3.66 in 2001 to 3.46 in
2004, which represents a 5% decrease (P < 0.001).
Non-parametric paired tests showed that the average score

assessing the number of close friends increased from 2.74 in
1991 to 2.86 in 2004 (P < 0.001), while the average score
assessing the number of close relatives did not change over
the same period (3.19 vs. 3.21, P > 0.05).
In models 1, the risk of adopting DWI increased signifi-

cantly with male gender, manager status and with several
changes in factors from the preceding years: increased
alcohol consumption, increased number of close friends,
decreased number of close relatives and decreased attitudes
in favour of stricter enforcement/regulations (Table 2). The
risk of adopting DWI decreased significantly with reductions
in driving mileage and increased attitudes in favour of stric-
ter enforcement/regulations. When adjusted for the potential
confounding effect of each factor on the others (model 2),
the risk of adopting DWI was associated with: male gender,
increased alcohol consumption, increased number of close
friends, decreased number of close relatives and decreased
attitudes in favour of stricter enforcement/regulations.

DISCUSSION

DWI behaviour was adopted by 511 employees in the study
period. Multivariate analysis showed that the risk was associ-
ated with male gender and with several changes in factors
from the preceding years: increased alcohol consumption,
increased number of close friends, decreased number of
close relatives and decreased attitudes in favour of stricter
enforcement/regulations.
Heavy alcohol consumption and depression have been

reported as risk factors for DWI in numerous studies
(Beerman et al., 1988; Furr-Holden et al., 2009). Many of
these studies, however, included ‘hardcore’ drunk drivers,
repeat offenders (Nochajski and Stasiewicz, 2006) and young
inexperienced drivers (Impinen et al., 2009), who are not
representative of the general population in terms of alcohol
use and driving behaviours. Moreover, as alcohol use and
depression are often strongly correlated, it is difficult to dis-
tinguish their relative contributions to DWI (Lapham et al.,
2001, 2006). In our study, overall alcohol consumption
remained at moderate levels, with less than 1.3 drinks per
day on average in 2004. But the maximum number of drinks
per occasion was high (3.78 drinks on average).
Accordingly, increased alcohol consumption had a signifi-
cant impact on the adoption of DWI, while changes in
depression status did not. These results suggest that, among
drivers exempt from severe alcohol and psychological issues,
adopting DWI is associated only with changes in alcohol
consumption.

Table 1. Characteristics of the study population and changes between 2001
and 2004

Variables
Change between
2001 and 2004 n (%)

Depressive state (CES-D) n = 5584
Unchanged 4814 (86.2)
Became depressed 432 (7.7)
Recovered from depression 338 (6.1)

Alcohol consumption (in drinks/week) n = 5959
Unchanged 2508 (42.1)
Decreased 1631 (27.4)
Increased 1820 (30.5)

Annual mileage (in kms) n = 5833
Unchanged 3006 (51.5)
Decreased 2005 (34.4)
Increased 822 (14.1)

Attitudes towards road safety
Relaxing existing
regulations n = 5649

Unchanged 4532 (80.2)
Decreased 870 (15.4)
Increased 247 (4.4)

Increased enforcement/stricter
regulations n = 5582

Unchanged 3994 (71.6)
Decreased 941 (16.9)
Increased 647 (11.5)

Social network
Number of close friends
in general n = 5606

Unchanged 2335 (41.7)
Decreased 1424 (25.4)
Increased 1847 (32.9)

Number of close relatives
in general n = 5588

Unchanged 2335 (41.8)
Decreased 1642 (29.4)
Increased 1611 (28.8)

Gender n = 6221
Female 1755 (28.2)
Male 4466 (71.8)

Occupation n = 6193
Unskilled workers 978 (15.8)
Skilled workers 3620 (58.5)
Managers 1595 (25.8)
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DWI is reported in our study population as a rare event
occurring a few times a year. In the European Union, it is
estimated that only 1% of journeys are associated with an
illegal BAC (SafetyNet, 2009). It is thus likely that most
drivers manage to dissociate their usual alcohol intake from
their driving, except on rare occasions. Drinking alcohol
before and during dinner with friends and family and at
social events is common practice in France and several other
industrialized countries. Our results support this hypothesis:
the risk of DWI was higher among participants who gained
close friends between 1991 and 2004, and conversely lower
among those who lost close friends over the same period
(when compared with those with no change). The size of the
social network might be correlated with the risk of DWI, by
increasing the number of drinking before driving occasions.
In many countries, the number of drinking occasions was
associated with negative consequences independently of the
volume consumed (Kuntsche et al., 2008). The picture is

different when it comes to family: participants who lost rela-
tives between 1991 and 2004 were at a higher risk of DWI.
One possible explanation is that a reduced family network
reflects changes in marital status such as separation, divorce
and widowhood, which are risk factors for alcohol abuse and
DWI (McCormack, 1985; C’De Baca et al., 2001; Overbeek
et al., 2006).
In France, attitudes towards road safety changed to reflect

better acceptance of traffic regulations between 2001 and
2004 (Constant et al., 2008). These changes are all the more
crucial since attitudes towards road safety have a significant
influence on risk behaviours (Constant et al., 2009). In the
present study, a decline in support for enforcement between
2001 and 2004 was associated with an increased risk of sub-
sequent DWI adoption, suggesting that drivers who became
upset with law enforcement were more likely to adopt DWI,
and/or that drivers intending to drink-drive take a negative
attitude to enforcement. Internalization of social norms
requires understanding why they are of value or why they
make sense (Etzioni, 2000). Better acceptance of preventive
measures, which are increasingly implemented in France, is
therefore required to ensure further improvement of road
safety. Our results suggest that DWI may be driven by a
combination of adverse life events or living conditions and
positive experiences such as dinner with close friends. This
might explain why it seems so difficult to prevent DWI.
Socially stigmatized behaviours such as DWI and alcohol

intake are prone to be underreported in studies using self-
report questionnaires (Crowne and Marlowe, 1960). There are
strong elements, however, supporting the reliability of self-
reported behaviours in our survey, since Road Traffic
Collision trends paralleled trends in self-reported behaviours
in the GAZEL cohort, such as speeding, DWI, sleepy
driving, and phoning while driving (Nabi et al., 2007;
Constant et al., 2009). The results are from voluntary partici-
pants, all of whom have or had secure employment, aged 45–
60 at baseline (Goldberg et al., 2007) (Goldberg et al., 2001).
Most of them retired during the study period. These factors
may limit the extrapolation of our results, which are likely to
be conservative since the participants were experienced
drivers with moderate alcohol intake, hence under-represented
in fatal road accidents (Kim et al., 2006; ONISR/DSCR,
2008a, b). In addition, we demonstrated in a previous study of
the same participants that retirement had no influence on
DWI or attitudes towards road safety (Bhatti et al., 2008).
Because our cohort is large and includes diverse trades and
socioeconomic groups, it offers a unique opportunity to study
road-related behaviours and may continue to prove valuable
in evaluating traffic regulation initiatives aimed at reducing
road fatalities.
In conclusion, a large number of offenders stopped DWI

between 2001 and 2007, concomitantly with an increased
crackdown on road violations in France. But this success
was compromised by the occurrence of new drunk drivers
with specific risk factors. Preventive strategies should aim at
modifying these factors—in particular, increased alcohol
consumption and low acceptance of law enforcement. While
the latest prevention initiatives have rightfully focused on
younger drivers (Maxwell et al., 2009), they should also
depict DWI as a concern for drivers of all ages, and encou-
rage those who drive after social events to abstain from
alcohol during the event.

Table 2. Association between changes between 2001 and 2004 and adoption
of driving while alcohol intoxicated between 2004 and 2007

Model step l : ORs
in univariate
analysis adjusted for
baseline valuesa

Models step 2: OR
in multivariate
analysis adjusted for
baseline values

OR 95% CI OR 95% CI

Depressive state (CES-D)
Unchanged 1
Became depressed 1.25 0.78–2.01
Recovered from depression 1.11 0.75–1.63

Alcohol consumption (in drinks/week)
Unchanged 1 1
Decreased 1.14 0.89–1.48 1.18 0.88–1.59
Increased 2.10 1.66–2.65*** 2.05 1.58–2.67***

Annual mileage (in kms)
Unchanged 1 1
Decreased 0.74 0.59–0.93** 0.87 0.67–1.12
Increased 1.21 0.93–1.58 1.17 0.86–1.60

Attitudes towards road safety
Relaxing existing regulations
Unchanged 1
Decreased 1.01 0.76–1.34
Increased 1.36 0.90–2.08
Increased enforcement/stricter regulations
Unchanged 1 1
Decreased 1.59 1.20–2.11** 1.37 1.00–1.88*
Increased 0.69 0.50–0.94* 0.77 0.54–1.11

Social network
Number of close friends
Unchanged 1 1
Decreased 0.67 0.51–0.88** 0.63 0.46–0.86**
Increased 1.39 1.12–1.73** 1.50 1.17–1.94**
Number of close relatives
Unchanged 1 1
Decreased 1.38 1.09–1.75** 1.60 1.21–2.10***
Increased 1.29 1.01–1.63* 0.96 0.73–1.27

Gender
Female 1
Male 3.75 2.80–5.02*** 1.96 1.31–2.93**

Occupation
Unskilled workers 1 1
Skilled workers 1.28 0.96–1.70 1.17 0.84–1.71
Managers 1.69 1.24–2.29** 1.14 0.78–1.67

Odds ratios (ORs) with 95% CI determined by logistic regression.
aOne model for each listed variable.
*P < 0.05; **P < 0.01; ***P < 0.001.
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