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Introduction

Driving under the influence of alcohol is a major cause of insecurity on the road. While only a
small percentage of people drives under the influence of alcohol, alcohol is still involved in a
high proportion of road accidents. DUI is estimated to be the main cause of approximately
25% of the fatalities on the European roads (SafetyNet, 2009). In Belgium the proportion of
accidents that are caused by alcohol is imperfectly known due to the lack of testing of
heavily injured and dead people, but is also estimated to be high.

DUI is therefore the subject of much attention from the Belgian road safety authorities. In
2002 the Belgian Road Safety Institute (BRSI) got the assignment from the Federal
Commission for Road Safety to set up a survey aiming at following the evolution of the
behaviour of the Belgian drivers regarding DUI. A first national survey was carried out in
2003 and then repeated in 2005, 2007, 2009 and 2012 (the results of which will be available
in 2013). This article defines the methodology of the Belgian drink driving roadside survey
and presents its main findings, with a focus on the most recent survey of 2009. The
methodology and results of the survey were further described in a report of the Knowledge
Centre of the BRSI (Riguelle & Dupont, 2012), available in French or Dutch.

Methodology
Collaboration with the police

The data about DUI are collected during police controls all over Belgium. The survey can
thus be achieved only thanks to the collaboration with the federal and local police forces.
There is a common span of two months (October and November) within which all the
controls are carried out. Six months before, in April, the BRSI contacted every police force to
ask for their contribution to the survey. In 2009, the nine federal police units (responsible for
the traffic on motorways) and 142 out of the 196 local police “zones” agreed to take part in
the survey, which ensures a good coverage of Belgium and a fairly big sample of controlled
drivers. In 2009 466 police controls were specifically carried out for the national survey and
12,106 drivers underwent a breath test.

Even if the controls are carried out by the police, the BRSI remains in charge of the setting
up of the methodology used during these controls. In each police unit, a coordinator is
selected and is responsible for the communication of the requirements of the BRSI to the
police officers who execute the controls.

Sample design



The purpose of the survey is to infer the general rate of DUI for the whole population of
Belgian car drivers, and to calculate specific indicators according to the driver’s
characteristics or the circumstances of the trips (moment, origin, length). The sample is thus
designed in order to gather information all over Belgium, on all types of roads and in
different periods of time. However, besides the theoretical aspects, the way the data are
collected is also influenced by practical considerations associated with the police forces (work
hours, jurisdiction area).

For the survey, the police forces carry alcohol controls of minimum one hour during which
the maximum number of drivers is stopped and undergoes a breath test. The resulting
sample is thus a clustered sample (with the controls constituting the clusters).

The locations of the controls are semi-randomly selected. The idea beside the random
selection is to get locations that are representative of the whole road network, on main and
local roads, and not only on roads where the prevalence of DUI is high. The control locations
are thus selected by the BRSI and not by the police forces because, when they choose their
control locations, the police forces tend to favour places where they think they will catch
many DUI offenders, which generally makes sense but would leads to an overestimation of
the real rate of DUI in the framework of this study.

However, the locations cannot be completely selected randomly on the Belgian road network
because each police force is only responsible for an area covering a few municipalities and
because most of them do not have enough resources to carry more than a few alcohol
controls for the survey. Thus, practically, the BRSI randomly samples 2 or 3 control locations
in the jurisdiction area of each participating local police force. Each federal police unit carries
out 10 controls on places that are also randomly selected at motorway entrances or exits.
The local roads that are under the jurisdiction of non-participating local police forces cannot
be included in the survey but it is not expected to have an impact on the results given that
the non-participating police forces are randomly scattered across Belgium. Finally, in order to
ensure comparability between the different years, the locations that have been sampled for
the previous editions of the survey are used again in the following editions so long as they
are still suitable.

The moment when each control takes place is also randomly selected. The BRSI defined
twelve time periods in function of the type of the day (working day or weekend) and the
hour (2-6h, 6-10 h, 10-14h, 14-18h, 18-22h and 22-2h). A similar amount of controls is
randomly assigned to each of these time periods. For each control, a police force gets a
location and a time period (for example weekend from 18 to 22h). Considering its own
constraints (mainly in terms of workforce schedule), the police force has the liberty to
choose a suitable date in the span of the survey (October and November) to carry out the
control.

The police controls

The most important aspect of the controls is that the controlled drivers are randomly
selected in order to get a sample which is representative of the drivers’ population. The
police officers get the instruction to stop the next incoming driver as soon as there is a free
spot at the control place. The drivers who try to escape the control are caught up and have
to undergo the breath test.

Only the personal cars were stopped because the number of other types of vehicles was
expected to be too small to be able to collect enough data to have reliable indicators of the
prevalence of DUI among these non-car users.



Beside the breath test, the stopped drivers have to answer a small questionnaire that
gathers information about the personal characteristics of the drivers and about their trip. In
2009, it was inquired about the following information: gender, age, datum of driving license
and level of education (highest diploma obtained) of the driver, origin of the trip (house,
work, party, bar, restaurant, sport club, other), foreseen length of the trip, number of
alcohol controls undergone in the past and the number of passengers in the car.

During each control, the total amount of passing vehicles (including the controlled and non-
controlled ones) is counted. The traffic count constitutes an important information in order to
take into account the respective importance of the roads when computing the aggregated
indicators about DUI.

Data analysis

The rates of DUI were computed using the software Stata, taking into account the clustered
sample design. In order to identify which factors are significantly correlated with DUI, the
2009 rate of DUI was modelled by means of a logistic regression, using the fact to be under
the influence (yes/no) as the dependent variable. The model allows us to calculate the odds
ratio associated with each category of the explicative variables, by comparison with a default
category. Given that the proportion of DUI is low, statistically speaking, the odds ratio can be
perceived as a relative risk. The relative risk of DUI (RRDUI) is the ratio between the
probability of DUI for one person belonging to a category of a tested variable (for example,
the category “woman” of the variable “gender”) and the probability of DUI of a person
belonging to another category of the variable, defined as reference category (the category
“man” of the variable gender). A significant odds ratio indicates that the belonging to one
category of a variable is significantly linked to a higher probability of DUI compared to the
belonging to the reference category.

Results

The alcohol concentration figures are expressed below in terms of breath alcohol content
(BrAC). The drivers are considered to be under the influence when their BrAC is equal or
over 0.22 mg/Il. There are two categories within the DUI drivers: « alert » (= 0.22 and <
0.35 mg/l) and « positive » (= 0.35 mg/l). The BrAC of 0.22 and 0.35 mg/l are
corresponding to blood alcohol concentration (BAC) of respectively 0.5 and 0.8 g/I.

The 2009 drink driving survey revealed that 2.5% of drivers drove under the influence of
alcohol (Table 1). The rate of DUI actually increased in comparison with the 2005 and 2007
figures. As it was the case for all the previous surveys, the percentage of drivers over 0.35
mg/l is higher than the percentage of DUI drivers with a lower BrAC.

Table 1 : Evolution of the global rate of DUI

2003 2005 2007 2009
0.22 = BrAC = 0.35 2.1% 1.4% 1.1% 1.4%
BrAC = 0.35 1.0% 0.7% 0.9% 1.2%
Total DUI 3.1% 2.1% 2.0% 2.5%




DUI is highly dependent on the gender of the driver (Figure 1). This characteristic was
observed during every survey since 2003. In 2009 the rate of DUI among men is three times
higher than the rate of women. Moreover, we found that the increase of the global rate of
DUI between 2007 and 2009 is only due to an increase of DUI among male drivers. The
logistic model confirms the significance of the gender factor. The RRDUI of the women is
0.31*** thus more than three times lower than the RRDUI of men.

Figure 1 : Rate of DUI in function of gender.
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Another factor which is strongly linked to DUI is the period of the week (Figure 2). DUI is far
more frequent during the nights than the days and during weekends than working days. The
weekend nights are the more dangerous periods with a prevalence of almost 13% of DUL.
But DUI during weekdays is also high. Comparing to the reference period (days), the RRDUI
during the night is highly significant (2.53**). However, the RRDUI during the weekend is
not significantly different from the RRCSI during working days. The significance of this
parameter disappears when the variable “origin of the trip” is included in the model. The
difference of DUI between working days and the weekends is thus mainly due to the fact
that people go more to bars, parties and restaurants during the weekend. Regarding the
evolution, none of the week periods is characterised by a decrease of DUI between 2007 and
2009. On the contrary, the prevalence of DUI is increasing during nights.



Figure 2 : rate of DUI in function of the period of the week (2009)
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Statistically significant variations of DUI are also found in function of the age of the driver
(Figure 3). The youngest (less than 25 years old) and oldest (more than 55) drivers exhibit
the lower rates of DUI. On the contrary, DUI is higher for the 40-54 age group (3.2%). The
higher DUI rate of the 40-54 and the low rate of the youngest drivers are consistent findings
compared to all the previous surveys since 2003.

The logistic model compares the RRDUI of all the age groups with the RRDUI of the drivers
under 25. The 26-39 and the 40-54 have significantly higher RRDUI (respectively 2.30* and
2.96**). There is no significant difference between the sub-25 and the over-55 age groups.

Moreover, the rate of DUI among age groups differs a lot according to the period of the
week. DUI is uncommon among younger drivers during the day but the drivers under 25
have the highest rate of DUI during weekdays. During weekend nights the 40-54 drivers still
have the higher rate of DUI (18.3%, which is two times higher than the rate of DUI among
drivers under 25). In comparison with the other age groups, very few drivers over 55 drink
and drive during weekend nights (2.9%)

Figure 3 : Rate of DUI in function of the age of the driver (2009)
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Alcohol consumption, resulting in subsequent DUI, is far more frequent in some places than
in others. It is not a surprise to find that DUI is higher for the drivers who are coming from
social venues (friends or family, sport clubs, but especially bars, restaurants and parties). An
alarming 20.2% of drivers who were coming from bars or restaurants drove under the
influence of alcohol in 2009. The rate of DUI of drivers coming from discotheques and
parties is lower (16.3%) but most of these drivers exhibit high BrAC levels (12.6% over 0.35
mg/l). The logistic model confirms the significance of the RRDUI associated with all the
places listed above comparing with the RRDUI of people coming from home. Coming from a
bar or a restaurant multiplies the RRDUI by 15.45***, from a discotheque or party by
12.49*%** from a sport club by 4.18*** and from a friend or family gathering by 2.86**.

In comparison with 2007, DUI has sharply increased for drivers coming from bars,
restaurants or parties and moderately for drivers coming from sport clubs. The DUI of the
other categories of origins is stable. It means that the increase of the global rate of DUI in
2009 is due to an increase among drivers coming from the type of places that were already
the most “problematic” in terms of DUI.

When considering the implications of the rates of DUI associated with the origins of trips,
one should also take into account the frequency of each type of trip. Given that 43% of the
drivers were coming from home when they were controlled by the police, these drivers are
responsible for 19% of the trips accomplished under the influence of alcohol even if the rate
of DUI of drivers coming from home is only 1.1%. On the contrary, the drivers coming from
discotheques or parties are only responsible for 7% of the DUI trips because only 1.1% of
the total of drivers is coming from such places. It shows that when focusing counter-
measures against DUI on party places only, one only address a small part of the people who
drink and drive.

Figure 4 : Rate of DUI in function of the place of origin or the trip (2009)
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The length of the trip is also a determinant of DUI. The controlled drivers were asked to
report their foreseen length of trip in terms of number of minutes (which is easier to
estimate than the number of kilometres). The rate of DUI among drivers who are travelling
on a short trip (< 15 minutes) is 3.4%. DUI then steadily decrease with the length of the trip
to reach 1.3% for drivers on two-hours and longer trips. The length of trip is the only
continuous explicative variable in the logistic model. It proves to be significant. The odds
ratio of this variable is 0.99*, which means that each additional minute of travel is associated
with a slight decrease of RRDUI.

Finally, the last variable that is identified as a predictor of DUI is the number of passengers
(Figure 5). The most obvious link with DUI is found for underage passengers. The rate of
DUI among people driving without underage passengers is 2.8% while it is only 0.8% among
people with at least one underage passenger. Even when controlling for other factors like the
origin of the trip, the period of the week and the age and gender of the driver, the number
of underage passengers remains a highly significant predictor of DUI. The RRDUI of the
drivers with at least one underage passenger is 0.31%**,

Even though the number of adult passengers is less evident, it has also an impact on DUI.
When looking at the rates of DUI, it seems that driving with one adult passenger is bad for
the RRDUI and driving with two or more is neutral. But, one should consider that the trips
with passengers are more frequent during weekends and coming from family, friends, bars
or restaurants, all factors that tend to increase the RRDUI. Nonetheless, the fact that the
rates of DUI do not increase much among trips with two passengers or more is an indication
that driving with passengers might actually have a positive impact on the RRDUIL. The logistic
model corroborates this idea: driving with two or more passengers is associated with a
RRDUI of 0.49*, which is significantly lower than driving with zero or one adult passenger.

Figure 5 : DUI in function of the number of passengers (2009)
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The impact of the level of education was also tested in the model but it did not turn out to
have a significant link with DUI, even when the drivers under 25 (who are often still
studying) are excluded from the analysis.

Table 2 summarizes all the findings of the DUI model which were brought up in this result
section.

Table 2 : Logistic model fitted on 2009 data. Dependent variable: DUI (y/n).

Odds ratio S.E. t P> |t]|
Gender
Men - reference category
Women 0.31 0.10 -3.76 0.000
Moment of the day
Day time — reference category
Night time 2.53 0.89 2.61 0.009
Age
25 and less — reference category
26-39 2.30 0.86 2.23 0.027
40-54 2.96 1.04 3.10 0.002
55 and more 1.40 0.44 1.08 0.283
Origin of the trip
Home — reference category
Family, friends 2.86 0.98 3.08 0.002
Workplace 1.07 0.38 0.20 0.839
Bar, restaurant 15.45 5.04 8.4 0.000
Party, discotheque 12.49 5.67 5.56 0.000
Sport club 4.18 1.73 3.45 0.001
Other 1.52 0.93 0.68 0.496
Number of adult passengers
Less than two — reference category
Two or more 0.49 0.15 -2.28 0.023
Number of underage
passengers
None — reference category
One or more 0.31 0.11 -3.34 0.001
Length of the trip (minutes) 0.99 0.01 -2.01 0.046
F( 14, 437) = 2845
Prob > F = 0.0000
Discussion

The results of the 2009 national drink driving survey indicate an ongoing problem with DUI
in Belgium. DUI is decreasing neither globally, nhor among any important sub-group. The
increase of DUI during weekend nights is even worrying. Many different factors influence
DUI: the period of the week, the gender and age of the drivers, the origin and length of the
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trips and the number of passengers. These variables have been gathered during the survey
and it is not argued that they are the only variables that explain DUI in Belgium.

Until 2009, the exact BrAC level of the offenders was not recorded in the survey. One only
knows if the drivers are “safe”, “alert” or “positive”. Specific problems linked to high BrAC
levels among some groups (it is for example often brought up for young drivers coming from
discotheques) can thus not be identified by the survey. For this reason, it was decided to
record the exact BrAC level for the 2012 edition of the survey. This survey will thus provide
even more information on DUI than previous surveys.

It should also be stressed that the rate of DUI among different groups is not equal to the
risk of accident or fatality among these groups. The young drivers, who have a low RRDUI
compared to middle-aged drivers, illustrate this affirmation. Even if the accident risk greatly
increases among all drivers when they are under the influence of alcohol, the risk increases
even more dramatically among young drivers. It partly explains why young drivers are
overrepresented among road fatalities, especially at night.

The two aspects, relative risk of DUI and relative risk of accident, should be considered when
setting up an awareness or enforcement campaign on DUI. If the campaign is only focused
on the groups with the higher DUI, it may not address the people who exhibit a high alcohol
related accident risk. On the contrary, only taking the accident risk into account might lead
to a feeling of irresponsibility among people with a moderate accident risk but high risk of
DUI. Anyway, managing to decrease the rate of DUI among some population groups could
only have a positive impact on the other groups. For example, several studies (among which
Hjalmarsson & Lindquist, 2010) report that DUI has a hereditary aspect. Reducing DUI
among adult drivers may thus also influence the future behaviour of their children.

The “BOB” campaign, which consists in a strengthening of prevention messages and
enforcement in summer and before, during and after the end-of-the-year festivities, is now
very well known by the Belgian drivers. It contributes to raise the awareness about DUI and
to increase the fear of being controlled by the police. However, as demonstrated by the
national drink driving survey, DUI is a problem occurring all over the year. It means that the
efforts to tackle DUI must be maintained throughout the year. Moreover, a systematic
alcohol testing of the people involved in road accidents is also needed in order to better
know the consequences of DUI in Belgium and to assert again that DUI is still unacceptable.
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