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Drinking patterns, risk taking and road
accidents of young drivers: Results of a Swiss
case-control study

; “ases were defmed as all male
ﬁdnvers between 18 and 25 years of age who were involved i a police: -
registered alcohol-related road accident in the Swiss cantons of Vaud
“and Ticino or the cily of Zurichin 1 990 and who had a BAC level 0f 0.8%.
and more'(N =306). Accident- free controls were drawn from registers of.
all persons with a driver’s licence, matched for sex. age, and place of |
residence (N=612). The main research instrument was a questionnaire |
:d/stnbuted to cases and controls. Since response rates were reldtively
Jow.in both groups (ca. 35%), speczflc' nalyses were undertakento|
exclude the possibility of a selection bias. Results demonstrated that |
_drinking pattern and risk behaviour were /mportant contributing factcrs;
to the accidents. Especially,- male _persons with a _permanent. heavy—";;
drinking style, males with a risky-driving style plus a regular or period- |
aally heaw~drml</ng style, and persons who enjoy taking risks and drink |
to cope, increase their risk of being involved in an alcohol-related traffic
| accident more than sixfold. A tendency . fo engage generaliy in risky
;ybehawour did not mcrease the sk of mvo/vemenf m an a/cohol
‘;M‘acczdent

Switzerland, like many other West-
ern countries with mass motoriza-
tion, is confronted with an overpro-
portional involvement of young
people in traffic accidents (OECD
1985)!. The annual Federal acci-
dent statistics constantly report a
net overrepresentation of 20-24
year-old adults in all passenger-car
accidents and in alcohol-related
road accident with corporal
damage?. The consequences of
road accidents in this age-group are
dramatic. Besides the human suf-

fering and the personal and social
costs connected with these acci-
dents, road “accidents” remain by
far the most prevalent cause of
mortality in this age group?. These
facts and a growing public concern
about road accidents among young
adults in Switzerland led to the
design of a research project to
examine from a social-epidemiolo-
gical perspective the specific types
of alcohol-related road accidents
among 18-25 year-old drivers. The
project was funded by the Swiss
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National Science Foundation and
began in 1989. It has recently been
completed with the publication of a
final report*.
The literature on accidents among
young drivers is vast and growing
rapidly (for recent reviews see9).
As in the general field of research
n “alcohol and accidents”, there
seem to be two typical approaches
to the problem of young drunken
drivers: a general approach from
the accident- and safety-research
perspective, which treats the “alco-
hol factor” as one element in a
wider frame of the accident pro-
cess; and a more specific alcohol-
research approach, which treats
alcohol-related accidents as “an
acute, indirect consequence of
alcohol consumption caused by
behaviour modification””’.
The first approach takes the over-
representation of young people in
accidents, compared with those
from higher age groups, as being
more a function of differential risk
exposure (more week-end and
night-time driving), lack of driving
experience, and a greater readiness
to engage in “risky driving be-
haviour” (like “speeding”, or
“driver conflicts”; #). The second
approach favours epidemiological
studies of the relationship between
blood alcohol content (BAC),
diminished driver capacity and
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accident involvement®. For a Cana-
dian sample of 15-20 year-old
drivers who had consumed alcohol,
Mayhew et al.’® calculated an in-
creased relative risk of 9 of being
involved in an alcohol-related ac-
cident, compared with their non-
drinking peers, and a doubling of
the accident risk compared with
that of young drivers over 20 years
of age. The “alcohol factor” in the
form of the measured blood-alco-
hol content values often becomes
the main risk factor considered in
discussing young person’s alcohol-
related accidents, at the expense of
a multidimensional understanding
of the “interrelationships among
age, alcohol and other age-related
factors, such as skill development
and personal and social character-
istics of youth who drive after
drinking”?,

The few studies that have been
designed to examine alcohol and
drunk drivers in their social and
cultural environment!, and with
special reference to young dri-
vers'>-5 tell us much about the
age-specific  characteristics  of
young drivers’ alcohol accidents. It
becomes obvious that for young
people, drunk driving is by no
means an isolated aspect of behav-
iour but very much an integral part
of juvenile lifestyles, and risk-
taking behaviour. There are clear
“opportunity structures” in the
young person’s life when two
otherwise routine forms of behav-
iour combine hazardously into a
“drunk driving situation”. The
implications of these findings for
the development of youth-specific
drunk-driving prevention pro-
grammes have become increasingly
obvious, as the recent edition of a
special number of “Health Educa-
tion Quarterly”'6 proves.

Another strand of research rele-
vant here comes from the social-
psychology field in studies of risk-
taking behaviour in adolescents
and young adults, in general'’!8
and in its relation to injury®’, espe-
cially to road accidents®. Recent
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work in this field is no longer
bound by simplistic normative
“risky behaviour assumptions” but

inquires into the “risk perceptions”
and the “risk benefits” of the
young risk-taking person. As pos-

Table 1. “Portrait” of 306 alcohol-related accidents of young drivers
1825 years old (%).



sible reasons for risk-taking Jonah
lists “outlet for stress, aggres-
sion, expression of independence,
means of increasing arousal, im-
pressing others, means to another
end”s.

The work by R. Jessor and his
collagues is of special importance
here, especially his hypotheses that
“risky driving behaviour emerges
as an aspect of a larger adolescent
lifestyle and as embedded in the
same personality, perceived envi-
ronment and behavioural variables
as other adolescent problem be-
haviour such as delinquency,
problem drinking, and illicit drug
use” . Jessor speculated on what
the “risk benefits” of drunk driving
for young persons might be: “to
take control over their lives by
acting independently, to express
opposition to adult authority and
conventional society, to cope with
anxiety, frustration, fear to failure
at school, to gain acceptance into a
peer group, to show that one is cool
or to demonstrate to others that
one has matured and can now
engage in adult behaviour (e.g.
driving after drinking)”. Other
authors have also stressed the
coping aspect of drunk-driving be-
haviour -,

In our choice of method, we fol-
lowed the warning of Simpson et
al.?: “...rescarch must first de-
monstrate, above the level of sim-
ple face validity, that such factors
are differentially present in those
who crash, compared to those who
do not, and ultimately to be of
utility for the development of
contermeasures, ...”. These consi-
derations made use choose the
research design of a social-epi-
demiological case-control study.

Portrait of young driver’s
alcohol-related road accidents
in three areas of Switzerland

Table 1 summarizes the relevant
information about the accidents
examined and the persons involv-

ed; the data are based on 306
police reports of all alcohol-related
accidents in the investigated areas.

Underlying hypotheses of the
case-control study

The hypotheses tested were as
follows:

Young drivers who drink small
amounts of alcoholic beverages
(less than 40 g pure alcohol/day),
regularly or occasionally, do not
increase their risk of involvement
in an alcohol-related road accident,
but drivers who drink more than
40 g/day increase their chance of
involvement in such an accident,
and this increase is more promi-
ment if they drink such quantities
regularly. (Hypothesis I: quantity
and frequency of drinking)

Young drivers who live in a socio-
cultural environment where the
norms as regards alcohol consump-
tion are permissive (with higher
average consumption, more inte-
gration of alcohol consumption
into daily life, and higher accep-
tance of being drunk) combine
drinking and driving more often
and thus increase their risk of
involvement in an alcohol-related
road accident. (Hypothesis II:
sociocultural integration of drink-
ing)

Young drivers who have acute or
chronic problems with alcohol or
addiction increase their risk of
involvement in an alcohol-related
road accident. (Hypothesis III:
problem drinking)

Young drivers who display a gene-
ral tendency to risky behaviour
increase their risk of involvement
in an alcohol-related road accident.
(Hypothesis IV: generally risky life-
style)

Young drivers who display a gener-
ally risky driving-style increase
their risk of being involved in an
alcohol-related road accident.
(Hypothesis V: risky driving)

This increase is even more prono-
unced when these drivers also have

Soz Praventivmed 1994; 39: 227238

heavy-drinking patterns. (Hypo-
thesis VI: combination of heavy
drinking and risky driving)

Young drivers who drink and drive
to cope with psychosocial stress or
problems increase their risk of
being involved in an alcohol-
related road accident. (Hypothesis
VII: combination of “risk benefits”
from coping drinking-and-driving)

Methods

Sampling and control for selection
bias

In this case-control study, every
male car driver between 18 and 25
years of age who had been involved
in a police-registered alcohol-relat-
ed road accident in the Swiss can-
tons of Vaud and Ticino or in the
city of Zurich in 1990 was defined
as a case. Due to a very small num-
ber of female drivers involved in
the investigated alcohol-related
accidents, the case control study
was restricted to male drivers.
Alcohol-relatedness of accidents
was determined by a BAC of more
than 0.8% (BAC-values were
available for 97.1% of all records).
For each case two controls without
an accident in that year were taken
from the populaton at risk, match-
ed for sex, age, and place of re-
sidence. It was assumed that con-
trolling for these factors would
implicitly control for other possible
confounders such as education and
income. This assumption can be
and was tested empirically (see
below).

Technically, controls were selected
on the basis of lists of all persons in
the registers of drivers with a valid
driving licence in Vaud, Ticino and
Zurich. To measure the influencing
factors postulated in the hypo-
theses a questionnaire was admi-
nistered to cases and controls. This
questionnaire is available on re-
quest to the authors (in three
languages: French, German, Ital-
ian).
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Figure 1 gives an overview of the
sampling procedure.

Since overall response rates were
comparatively low (ca. 35% for
cases as well as for controls),
precautions had to be taken to
exclude the chance of (self-)selec-
tion bias. Such a bias would mean
that the results of the study
would be limited to persons who
answered to the questionnaire and
that these persons might differ
systematically from the rest of the
sample. Thus results would no
longer be representative for young
drivers and their involvement in
alcohol-related road accidents in
general.

Since all official accident records
were available in the project we
were able to test the hypothesis
that responders to the questionnai-
re differed systematically from the
rest of the sample. Four variables
were considered in this respect:
age, sex, nationality and BAC at
time of the accident. Results show

CASES

Full sample of alecohol-related
accidents in the two cantons, Vaud

no significant differences in age or
sex (Chi? distribution tests). The
mean blood alcohol content did
also not differ significantly be-
tween responders and non-respon-
ders (means of 149 millilitres and
160 millilitres alcohol level or 1.5 or
1.6 per thousandth; t-test for sam-
ple means =1.7; not significant). As
expected, relatively more Swiss
drivers responded than drivers of
foreign origin (Chi?=5.4; df=1;
p<0.05). This was mostly due to
the fact that drivers of other na-
tionalities were more difficult to
locate.

Since the majority of the hypothe-
ses tested are related to alcohol in
one way or another, the lack of
difference in blood alcohol content
can be considered as a strong in-
dicator that responders and non-
responders among the alcohol-
accident drivers do not differ in
important and relevant respects,
and thus that the results of the
main study can be generalized.

CONTROLS

Young drivers with no accidents in
1990, matched for sex, age and place

and Ticino, and the city of Zurich in of residence
1990
VD ZH TIL total VD ZH TI total
N =205 N=28 N =73 N =306 N =410 N=56 N=146 N=612
Analysis of accidents reports
100% 100%
v v

+ Questionnaire administered

+ Questionnaire administered

34.3% 33.7%
(105 of 306) (203 of 612)
response rate for response rate for
questionnaires questionnaires
v v
Questionnaires Questionnaires
VD ZH TI total VD ZH TI total
N % N % N % N N % N % N % N
134 32.7 16 28.6 53 36.3 203

l 72 389 4 153 29 39.7 105

Figure 1. Sampling scheme of the case-control study of alcohol-related

road accidents of young adults (18-25 years old)
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Ascertainment of comparability
between cases and controls

Before testing the hypotheses we
tried to ascertain statistically
whether cases and controls differed
in any respects, other than the
postulated factors, that could in-
fluence involvement in accidents.
Such an analysis is necessary to
ensure that one basic assumption
of case-control studies is not violat-
ed, namely that cases and controls
come from the same population?®.
An empirical analysis of cases and
controls responding to the ques-
tionnaire showed that this re-
quirement was only partly reached.
While matching resulted in no dif-
ferences in sex, age, nationality, or
more than 20 different indicators of
driving exposure, the responding
cases and controls showed signi-
ficant differences in education,
which, on the average, was higher
for controls than for cases. There-
fore, all subsequent analyses of
the relative risks of particular
drinking-, driving-, or life-styles
were adjusted for this variable.

General procedure
of hypothesis testing

The general procedure of hypo-
thesis testing was as follows:

— A question or, more often, se-
veral questions were included in
the questionnaire to measure the
postulated influencing factors.

— In the case of only one question
as a measure of an influencing
factor, the relative risks were
approximated by odds ratios deriv-
ed from logistic regression analyses
including the variable and adjusted
for education (dependent variable:
involvement in road accidents
yes/no) %627,

— In the case of more than one
question as a measure of an influ-
encing factor, usually classical test
theory was used to establish scales.
This means that factor analysis was



used to examine which of the ques-
tions were loaded on a common
factor or construct. Subsequently,
all questions with high loadings on
a factor were combined into a scale
and unidimensionality was check-
ed by using Cronbach’s analysis®.
If Cronbach’s alpha was judged suf-
ficiently high, a scale was establish-
ed. Since the value of Cronbach’s
alpha depends to a large degree on
the number of items in the test? no
single threshold for acceptance can
be used. For our purposes we
decided to set 0.8 as limit for scales
with more than 10 items, 0.6 as
limit for scales with more than 5
items and 0.5 as limit for scales with
less than 5 items. These limits are
in accordance with the rules of
thumb given in the literature on
test theory.

— After scales had thus been estab-
lished, they were dichotomized or
trichotomized according to the
underlying hypothesis. Finally,
logistic regressions were carried
out to estimate relative risks for
categories, again adjusted for edu-
cation?%.

Results

Details of scale construction and
prevalences of the respective be-
haviour are displayed in the two
tables showing drinking patterns
(Table 2) and risk-taking behav-
iour (Table 3).

Tables 4 and 5 show the relative
risks attached to the postulated
influencing factors, thus allowing
tests of the hypotheses.

All the hypotheses but one are well
supported by the data. Thus, mode-
rate drinkers do not increase their
risk of involvement in an alcohol-
related car accident over that of
non-drinkers, whereas periodically
heavy drinkers already have a risk
three times higher, and for perma-
nently heavy drinkers the risk is
increased more than six-fold
(Table 4). Sociocultural integration
of drinking seems to play an impor-

tant role in providing opportunities
to acquire heavy-drinking styles,
leading to an increased accident
risk. By itself, a high level of social
drinking leads to an increase in the
relative risk of involvement in an
alcohol-related car accident by
about fourfold. This risk is even
higher than the risk for self-
perceived problem drinking (Table
4). Tt should be noted that our sam-
ple contained no one who would be
classified as being addicted to alco-
hol. Therefore the indicators for
problem drinking are rather “soft”
(see also Table 2).

Concerning risk, the hypotheses
are also supported by the results,
except for hypothesis IV (see
above), which states that involve-
ment in alcohol-related road acci-
dents is more likely for persons
who generally display more risky
behaviour. Leading a risky life in
general does not automatically
lead to involvement in car crashes
with alcohol involvement in con-
trast to specific risk-taking while
driving (Table 5). Thus one cannot
say that the general personality
characteristic, “risk-taking” seen in
some young drivers contributes to
alcohol-related road accidents.
The most striking increase in risk
of accidents seems to be for drivers
who drink-and-drive to cope with
stress (Table 5). This risk is increas-
ed about seven-fold, and is the
highest of all reported in the study.
Apparently, the mixture of the psy-
chological conditions described in
hypothesis VII leads to a specific
vulnerabil-ity to being involved in
alcohol-related car crashes.

Discussion

Prior to discussing substantive
results and their implications
methodological questions should
be addressed. Crucial to all case-
control studies is the selection pro-
cess for cases and controls. For the
cases, we relied on a full population
of drivers of a defined age involved
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in an alcohol-related road accident
in certain geographic areas in 1990,
as defined by the police. Of course,
this procedure may be flawed by
possible selection biases®, but it
has to be kept in mind that all de-
finitions of alcohol-relatedness in
official traffic statistics are estab-
lished in this way. Thus, our cases
might be more appropriately
defined as being involved in an
“officially declared alcohol-related
accident”, and the relative risks
should be interpreted likewise.
However, evidence exists that the
overlap between official and “real”
alcohol-related accidents is quite
high for persons between ages 18
and 25, since this group — consider-
ed to be a risk group - will quite
often be tested for BAC when in
doubt. Moreover, the more severe
the consequences of an accident
are, the higher is the risk of detec-
tion and thus of the accident
coming within the official defini-
tion of alcohol-relatedness.

Two further methodological pro-
blems concern the questions of
whether cases and controls stem
from the same population, and
whether the low response rate led
to selection bias. Both questions
were adressed empirically (see
above). Since most of the variables
mentioned in the relevant literatu-
re were controlled in an effort to
secure the comparability of cases
and controls, we are quite con-
fident concerning this point.
Concerning possible selection bias
due to low response rates the con-
clusions cannot be as positive. Al-
though we were able to compare
some key characteristics of re-
sponders with non-responders on
the bias of the records with affir-
mative results, this procedure is
limited and cannot be expanded to
controls. Thus, there remains the
possibility of some systematic
errors in the appraisal of risk fac-
tors. However, even if they exist,
they should partly have worked
against our hypotheses, since
especially people with problematic
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Table 2. Drinking patterns and involvement in alcohol-related road accidents.
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Table 3. Risk-taking behaviour and involvement in alcohol-related road accidents.
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drinking patterns could be expect-
ed to be non-responders.

Finally, the sometimes wide confi-
dence intervals should be adressed.
A priori sample size calculations
were hindered by the fact that the
prevalence of the postulated risk
behaviour in the population is not
very well known. Thus, the preva-
lences of some kinds of behaviour
(e.g. of permanently heavy drink-
ing, with a prevalence of only 3.6 %
in our sample) were slightly under-
estimated, resulting in relatively
small sample sizes. However, since
all but one of the hypotheses could
not be falsified the statistical power
proved to be sufficiently high.
Although the results of this study
are not particularly surprising, the
comparison between cases and
controls makes it more than clear
that some basic life-style elements
are indeed different for the young
males involved in alcohol-related

i

accidents, and put them at greater
risk. Extremely mobile lifestyles
and leisure activities, centered on a
gregarious pear-oriented social life
in pubs, bars, cafés and homes of
friends, combined with drinking
patterns of periodic or more per-
manent “heavy” alcohol consump-
tion, provide the framework of a
risky blend of two routine forms of
behaviour, drinking and driving.

Measured by cohventional catego-
ries of alcoholism, the drinking
styles of the vast majority of these
young males are not “alcoholic” in
the sense of a dependence syn-
drome, but fall more under the
vague label of “problem drinking”.
The motives given for drinking
are clearly in the direction of a
rather unspecified “recreational”
or “coping” drinking. The distinc-
tion between a pattern of heavy
social drinking (with the more or
less intended effects of relaxation,

Table 4. Relative risks of involvement in alcohol-related road accidents by

drinking patterns.
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social affiliation, facilitation of
interaction, relief from the tension
of perceived stress, etc.), and a
pattern of problem drinking as a
necessity for coping with life prob-
lems, is a matter of definition.

Into this opportunity structure of
culturally integrated drinking and
driving patterns of young people
merges the specific dimension of
risk-taking behaviour. The part of
deliberate risk-taking which can be
attributed to alcohol drinking is
difficult to estimate. The young
male drivers themselves were
mostly convinced that their ability
to drive had not been affected
before the accident. Learning aside
the possibility of denial and ratio-
nalization after the fact/crash, we
can say that drinking explicitly in
order to engage in adventurous
driving as a rite of passage is very
rare. Although there is a tendency
for the alcohol-accident cases to
admit to more risky driving styles,
there was no indication that they
had a more generally risk-taking
way of life.

What seems to be of more impor-
tance than considering drinking
and driving as a risky form of be-
haviour per se — an attitude which
is not shared by most of the re-
spondents — is to emphasise that
certain “car using styles” expose
the drivers to a high accident risk.
What we have labelled as “coping
driving”, and what amounts to a
special existential gain for the
young male driver resulting from
risky driving behaviour (e.g. ten-
sion relief, enhancing self-esteem
and status among -peers etc.) is
a dangerous ingredient in the
drinking-driving cocktail. Using
alcohol for its drug properties and
driving around in the “psycho-
active drug” called “car” are very
risky coping strategies for manag-
ing young lives.

We have to say a few words about
the omnipresent “problem behav-
iour” theory for explaining young
drivers’ alcohol-related accidents.
Problem behaviour as a symptom



Table 5. Relative risks of involvemment in alcohol-related road accidents
by selected risky driving and drinking patterns.

of adolescent crisis, of the type of
the “angry young man” in his car, is
a minority form of behaviour in our
sample. It is definitely not the
driving criminal who is creating
the alcohol-accident problem in
Switzerland. That a subgroup of
“problematic” youngsters exists,
and that they have a higher alco-
hol-related accident risk, is beyond
doubt, but putting them under
more formal or informal social con-
trol would not solve the public
health problem of young drivers’
alcohol-related accidents.

Finally, it is clear that young drivers
under the influence of alcohol do
not operate completely out of con-
trol while sitting in a “black box of
risky passions”, but find them-
selves in a socioculturally defined
opportunity structure and acting
according to certain learned risky

behavioural patterns. However,
these social-epidemiological expla-
nations do not account fully for the
actual single crash.

Soz Praventivmed 1994: 39: 227- 238
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