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Summary

This paper provides unexpected empirical evidence that gives rise to severe doubts on the
potential effectiveness of injury prevention programs that aim to improve specific attitudes.
The paper discusses the outcome of an empirical study among adolescents on the impact of
emotionally confronting traffic safety education. The study focused on the impact of
exposing boys and girls of 14 - 17 years old to victims of traffic accidents in a emotionally
intensive manner. The study could not find clear evidence for positive impact – even a slight
tendency towards worse attitudes was found –. However, the study provided an interesting
by-product that throws a surprising light on how risk-taking attitudes and risky riding
behaviour are to be viewed. 

One of the variables included in the study was the degree in which youngsters had
experienced severe road victims in their immediate proximity. A high degree of this close by,
impressive and emotionally strong experience can be considered as a more intrusive and
above all more durable experience than a once-only, be it intrusive lecture by a road victim.
However, this intrusive victim experience within one’s own social circle did not result in
better attitudes or behaviour. Interestingly enough, bad attitudes and bad behaviour appear
to reflect a type of sub-culture with shared norms and values, among these risky behaviour.
Trying to change those accident-prone attitudes and behaviour would imply, then, changing
a broader set of values commonly accepted in the sub-group. Herewith, an isolated fear-
driven traffic safety education does not have a good chance of success. In case repeated
studies would confirm the outcome of the study, a drastic change in the use and positioning
of injury prevention programs would be required. 

1. Background of the study

Several indications emerged from empirical studies in the past 20 years that behavioural
characteristics such as committing driving violations and fast driving are associated with
increased accident risk (Reason et al, 1991; Parker et al. 1995; Iversen, 2004). Also attitude
dimensions have reliably shown to be associated with accident involvement (Ulleberg &
Rundmo 2002; Katteler & Woldringh, 2004). The usual research approach tries to describe if
not explain accident frequency in terms of underlying attitudes and behavioural tendencies.
Given the empirical evidence of association between these entities, it is obvious that
agencies design injury prevention programs aiming to influence attitudes and behaviour in a
positive direction. It seems obvious that reaching better attitudes will help improving traffic
behaviour that will presumably reduce, in turn, the chance of accident involvement. After the
many empirical studies on relationship between attitudes, behavioural tendencies and
accident involvement, the urgent and politically interesting question is more how to reach
better attitudes rather than to demonstrate the theoretical and empirical relationships. 
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Whereas the general strategy aiming to influence attitudes and behavioural tendencies in
order to have less accidents is more or less undisputed, the way this could be realised is far
from undisputed. Particularly the preferred nature of road safety publicity campaigns and
advertisements is subject of reflection and discussion. Should the tenor be soft or positively-
stimulating or harder and stress the negative aspects of bad attitudes and bad behaviour?
Should the contents target on either a rational processing of information provided or
interfere with road users’ emotions? However, there is even doubt on the attitude influencing
power of the majority of traffic safety campaigns as literature review concluded that many
campaigns failed to document effects on the number of accidents (Elvik & et al., 1989).
Nevertheless, a meta-analysis suggests that campaigns aimed at influencing attitudes may
be the most efficient measure to improve safety on the roads (Delhomme, 1999). 

A particular strand of campaigns uses a fear-based strategy strategies brought into action by
semi-public agencies and government agencies. An explicit appeal to the emotion of fear is
being made when delivering the message. This continues to happen despite the
controversies concerning the effectiveness of the fear-based strategy. Tay, Watson et al.
(2001) provide a clear-cut overview of two main viewpoints with related literature
references. An elementary assumption for using fear appeals is the area of traffic safety is
that road users will become more highly motivated to accept the recommendations
advocated by the communicator because emotional tension is aroused. The higher the level
of fear arousal, the greater the persuasiveness of the communication. This line of thoughts is
challenged by scholars who pointed to the a low degree of fear arousal being optimal, to the
absence of the relationship or, even, to a negative relationship. Other researchers focus on
the explanation of these divergent outcomes pointing at the existence of a fear-control
process on the one hand – with message rejection as a result – and a danger control process
on the other hand resulting in adaptive behaviour and message acceptance. Dependent on
the type and level of fear arousal, the subject chooses the one or the other or both to some
extent. Combined with studies that show a positive relationship between fear and persuasion
and subsequent adapted behaviour, controversy is strong resulting in uncertain agencies
starting campaigns with a general sense of performing fear-based campaigns that don’t hurt
to try with at least some chance of success.

The study presented in this paper does not aim demonstrating a fear-based campaign to be
effective or not effective. Nevertheless, the study discussed here was initiated by the
province of Zeeland in the Netherlands in order to learn whether or not the use of fear
appeal by exposing young people to a victim of a severe traffic accident is effective or not in
changing attitudes towards or behaviour in traffic. The study provided insight that goes
beyond this question and gives rise to a broader discussion of how to position traffic safety
campaigns at all. Before unfolding this insight, the design of the study will be shortly
described (section 2) and the originally targeted main result will shortly be mentioned
(section 3). The unintended type of finding, attained as a by-product of the study, is subject
of discussion in section 4. The result will be discussed and positioned in a broader context in
the final section. 

2. Design of the study

The study was designed around the chosen strategy of the regional Committee on Traffic
Safety of the Dutch province of Zeeland to offer school classes a guest lecture by a victim of
a severe traffic accident. It was deemed useful and effective to offer the programme to all
secondary school classes of children in the age of 14-16 years old. The authorities wanted an
evaluation of the effectiveness of this type of approach aiming at improving traffic safety
attitudes. The evaluation was carried out by ITS – Radboud University Nijmegen in the last
quarter of 2005 and the first quarter of 2006. The evaluation study confined itself to the first
three schools that received the lecture. This included 15 classes in total. 
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The impulse: fear-appeal by victims of accidents

Victims of severe traffic accidents confronted young persons with the consequences of an
accident by way of a guest lecture in a classroom context. The guest lecture consisted of a
one hour presentation including discussion of an accident with related emotions and
consequences by the victim of the accident. In this case, the victims were first-degree/once
removed family members of a relative that was killed in the accident. Table 1 shows some
details of the context of the guest lecture. All lectures were given by the mother or the
husband/wife of the victim of the accident. The guest lectures followed a standard pattern.
After presentation of a few general statistics, the relative reported about the accident, the
killed person in question and the consequences, supported by photographs. The session was
concluded with discussion. All reporting relatives were previously supervised and supported
by de Foundation for Victims of Traffic accidents (Stichting Slachtofferhulp). The guest
lecture could be followed by a deepening lesson by the class teacher on his initiative, with
the aim to channel emotional reactions of the children and to deepen the impact of the
emotionally loaded information provided. Such a follow-up was given in half of the classes. 

Table 1 – Guest lecture characteristics 

Narrator Type of accident Type of vehicle

School 1 relative: mother of killed
person fatal accident (collision) moped

School 2 relative: husband of
killed person fatal accident, one-sided passenger car gone into

a skid

School 3
relative: 
- mother 
- husband

fatal accident 
- swirving
- one-sided

passenger car
idem, gone into a skid

Quasi-experimental design

The design contained two important elements of an experimental research design. As a first
element, both a measurement preceding the emotional impuse and a measurement
afterwards  was made. This allowed a comparison of attitudes and reported behaviour at
different moments and conclusions about changed attitudes and behaviour. The second
element was the test-group-reference group principle. Inclusion of pupils that did not receive
any confronting impulse allowed a sound analysis of the effects of the emotional impulse by
taking into account a differential development of attitudes in the different groups. This
approach allowed identification of effects on a firm basis. Given this design the option was
open to select only those pupils who participated both in the before and in the after
measurement. In fact, not all classes that participated before could participate in the after
measurement. The results presented here include all responding pupils. A secondary analysis
was performed by SWOV in the context of a nation-wide study describing the effects of
different types of safety education programmes (Twisk et al., 2006) focussing on just those
who participated twice. The design was quasi-experimental in the sense that there was no
full control over the allocation of pupils to test group and reference group. The allocation of
classes to the test group was related to the appointments that could be made with the
school direction for the guest lecture. In order to avoid interaction between pupils that had
received meanwhile the guest lecture and control group members, the control classes were
selected at other schools.  

Data collection could happen by completion of written questionnaires. The individual pupils
completed the questionnaire individually in classroom context. The pre-measurement was
carried out a few weeks before the guest lecture. The after-measurement was made about
one month after the emotional input. A total number of about 300 pupils participated before
and after, both in the test group and in the reference group.
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Table 2 – Number of respondents in the quasi-experimental design

Before After

Test group 307 258

Reference group 353 338

Total 660 596

3. Empirical results

The majority of the pupils (60%) receiving the confronting report by the relatives of killed
victims of an accident in traffic was quite impressed. Girls were more impressed than boys
were. Pupils of age 16/17 appeared to be more impressed than younger ones. Although
outside the core of the study, pupils were asked whether or not they changed their behavior
in the weeks after the lesson. The large majority, 86 percent, claimed that they did not
change their behavior at all (40%) or a very lit change. The core of the study was the
comparison of attitudes and behavior before and after rather than the self-reported
behavioural change. To this end, a large set of questions was used. Attitude questions
included sets of items that proved to be scalable in an earlier nation-wide study on attitudes
of young people towards traffic safety (Woldringh & Katteler, 2002; Katteler, 2004). The
behaviour related questions were mainly inspired by driver behavior questionnaires. These
DBQ questions were adjusted to the specific mobility situation of these young people being
of an age at which they are used to use the bicycle or the moped for their trips. The main
variables subject of measurement are shown in table 3. 

Table 3 – Variables included in the study

Attitudes Behaviour

• Willingness to obey traffic rules

• Willingness to avoid risk

• Acceptance to ride with alcohol/drugs

• Tendency to fulfil one’s own
responsibility 

• Tendency to fulfil responsibility to
other road users 

• Riding style (in semantic terms such
as careless, uncertain)

• Riding after using alcohol/drugs

• Riding with defective bicycle light

• Items indicating mistakes

• Items indicating violations

Obviously, any change in positive direction was particularly looked at with boys and girls that
held bad attitudes or showed bad behaviour. It should be noted that most variables showed
the smallest part of the young people to have negative/bad attitudes or behaviour. The
analyses resulted in  the following two main conclusions:

• As far as pupils held bad attitudes, evidence for change in a positive direction is
missing.

• As far as pupils showed bad behaviour, evidence for change in positive direction is
missing. In fact, there was one exception. A development to better behavior in terms
of using better bicycle lighting could be observed. However, police reported to have
made actions to ask attention for better bicycle lighting just in the period between
before and after measurement in this study. 

There is no other main conclusion than that the fear-appeal approach as performed here did
not have serious effect. Data was also analysed by SWOV in the context of a nation-wide
study on the effects of different education programmes in the Netherlands. That particular
analysis was carried out using only those pupils who participated both before and after the
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fear appeal. Also here, attitudes did not prove to change at all (Twisk et al., 2006). Out of
the many behavioural aspects, only a very small set was reported to show some change.
However, in case there is no effect in the broad spectrum of behavioural items except one,
concluding to a serious effect of a fear appeal approach is not justified in our view. 

Irrespective whether or not a fear appeal approach has positive effect on part of the
population, a negative effect occurring among another part of the population should not be
ignored in the final judgment of a traffic safety education programme. An unintended but
realistic effect could be that some people get more uncertain or even frightened when
moving in traffic. Although this would affect a minority, it should require a balanced
judgment taking this effect into account. Indeed, some tendency towards this unintended
effect could be observed in our study, be it a small minority. The proportion of young people
aged 14-17 years who claimed to be uncertain or frightened in traffic grew from 4% before
to 8% after the impulse. This increase was equal to the percentage of young persons (4%)
who claimed that they felt more uncertain etcetera compared to the period before.  

4. Unexpected, far-reaching by-product of the study

In designing the study, a specific question was included in the questionnaire. The question
aimed to introduce a different way of fear appeal and see whether or not this alternative fear
appeal experience would have impact in the assumed direction. This alternative was the
matter of fact whether or not the subject has knowledge of and experience of a victim of a
severe traffic accident in his own social circle. The question was: do you have experience
with a victim in your close by social context. This social context was dismantled in the
following types with decreasing intensity: own family; in peer group of intimate friends;
acquaintances/neighbours; classmates/schoolmates; somebody in the wider social context.
The idea behind this question was the expectancy that if fear appeal in terms of emotional
appeal from a traffic accident works, than certainly from an accident that happened to a
known person. Stated differently, in case fear appeal via a guest lesson would not work as
too incidentally or still too far away, more chance of working fear appeal could be expected
from real-life experience in own social circle. In addition to the nearness of the victim a
second differentiation was made according to the seriousness of the victimship, ranging from
at most lightly injured via severely injured to killed. As a consequence. a strong variable
representing the seriousness of somebody’s experience with victims of traffic accidents could
be made. Each respondent was characterised according to his most serious experience with
the aim to correlate this with his attitudes towards traffic safety and behaviour in traffic. The
hypothesis was self-evident: people with intensive experience (‘road victim peer experience’)
would show better attitudes and behaviour. This hypothesis runs in parallel to the objective
of offering fear appeal in education programmes. 

Before presenting the correlation between traffic accident experience in one’s own social
circle and attitudes towards and behaviour in traffic, it is useful to have a look at the
distribution of this deterrent type of experience among young people (Figure 1a). The figure
shows the proportion of young people who confirm that they had somebody severely injured
or even killed in a accident, by type of peer group. In fact, the overview points at a striking
reality: the proportion of young persons who have a road victim peer experience is rather
high. Three percent of the 627 youngsters claim they have a fatal case in their family. An
additional seven percent has a severely injured person in is family. 
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Figure 1a – Road victim peer experience (n=627)       Figure 1b – Youngsters’ most serious
experience

Each person received a code according to his/her most serious experience. No less than
twelve percent of the young persons in the age of 14-17 had the most dramatic experience
of a killed peer victim (figure 1b). An additional quarter knows somebody who was seriously
injured.  This makes this group of young people rather experienced in this non-enviable way:
38 percent can be called rather experienced. It is a known fact in the Netherlands that the
province of Zeeland in which the study was carried out has relatively high accident figures.
The province has any secondary roads that are known for their risk of accident. 

After the characterisation of the youngsters according to their road victim per experience, it
could be analysed to what extent the ‘heavy-experience group’ shows better attitudes or
better behaviour as learning effects of the accident experience.  A high degree of this close
by, impressive and emotionally strong experience can be considered as a more intrusive and
above all more durable experience than a once-only, be it intrusive lecture by an
‘anonymous’ road victim. The expected result was that the more severe the peer accident
experience, the better the current attitudes and behaviour. This expectation runs parallel to
the intended impact of fear arousal programmes. The analysis provided a set of strong
correlations between road victim peer experience and attitudes/behaviour. Table 4 shows
one: peer victim experience and riding after the use of alcohol/drugs during the last month.
A rather strong correlation can be seen (Pearson r = .17).

Table 4 – Peer victim experience and riding after alcohol use (in %, persons of 14-17 of age)

       Victim experience

Use of alcohol

No
experience

At most
lightly
injured

At most
severely
injured

Experience
with fatal

case

Total

No, never 69 45 40 50 49
Yes, once 12 23 29 22 22
Yes, a few times 19 32 31 28 29
Total 100%

(162)
100%
(199)

100%
(153)

100%
(73)

100%
(587)

Pearson r = .17  p<.001

A striking result of the analysis is the direction of the correlation. Whereas a negative
correlation was postulated, results show a clear and statistically significant positive
correlation. The majority of the young people without peer victim experience claims to have
ridden in traffic the last month never when having used alcohol. Contrarily, the majority of
those who did have peer victim experience rode their bike/moped after having used alcohol
once or more frequently.  
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However, this intrusive victim experience within one’s own social circle did not result in
better attitudes or behaviour, at least not better attitudes than those who had no intrusive
victim experience. Theoretically, this people may have hold worse attitudes before the victim
experience that improved their attitude to some extent. 

A further illustration is given in Figure 2 that presents the differences in intentionally
violating traffic rules. Youngsters having peer victim experience show deviant behaviour by
intentionally violating rules more frequently than youngsters without peer victim experience. 

Figure 2 – Peer victim experience and intentionally violating traffic rules

This clearly unexpected correlation – the more peer victim experience, the worse the
behavior – points at the existence of a cultural phenomenon. Interestingly enough, bad
attitudes and bad behaviour appear to reflect a type of sub-culture with shared norms and
values, among these risky behaviour. This socio-cultural environment actually reflects a
general background and is, in fact, a determining background variable that does shape both
attitudes and behaviour. Part of the sub-culture is the acceptance of the risky behaviour –
possibly experienced by this group as sturdy. This sturdiness brings with it that mistakes in
traffic are being made more frequently than by others, risky situations are not avoided and
people is not averse to riding after alcohol use. Consequently the risk of getting an accident
can be assumed to be accepted as inevitably. 

The Zeeland study could verify this line of thought by analysing the accident involvement of
all young persons. Accident involvement was measured on a detailed basis. The
measurement took into account that accident involvement actually has levels of seriousness
ranging from more severe accidents with hospitalisation to incidents with a lucky escape.
Inevitably, the design was confined to self-reported accidents. Within this context, the pupils
were asked to report on their involvement in three types of incidents in the last two years: 

- accidents resulting in hospitalisation or medical treatment;

- accidents with just material damage;

- near-accidents.

The research team was fully aware that pupils’ interpretation of situations in terms of near-
accidents might differ and that retrospection might influence the results to some extent.
Nevertheless, these disadvantages were considered secondary to the improved validity. 

Whereas the percentage of pupils with injuries in the last two years appeared to be at a ten
percent level, substantially more young people faced an accident with material damage
(44%). In total, 49% of the pupils were involved in accidents of a physical or material type.
Almost half of these pupils were involved in accidents more than once. Apart from the
involvement in accidents either with physical injuries or with material damage, about half of
the pupils (47%) reported that they had one or more near-misses. Taking these near-misses
into account, 69 percent of the pupils reported some kind of (near-)accident experience.
Conceptually, the high number of pupils that appear to have had accidents or near-accidents
reinforces the idea that accident involvement includes a gradual phenomenon ranging from
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near-accidents to fatal accidents. A level of (near-)accident involvement in the same order of
magnitude (60%) was also found in a nation-wide study among young people (Katteler et
al., 2003). Technically, this enabled discriminating pupils well according to this variable and
to correlate with road victim peer experience (Figure 3). Figure 3 confirms the assumed
positive correlation between victim experience in one’s own social context and the self-
involvement in an traffic accident or near-misses. The more serious the road victim peer
experience the more frequent involvement in a traffic accident (Pearson r = .20;  p<001).
Those pupils who had no friends or relatives who were involved in a serious traffic accident,
show a lower accident involvement rate (55%) compared to pupils who had (73%
respectively 76%). Data suggests that it makes little or no difference whether the peer(s)
were slightly injured or seriously injured or even killed. 

Figure 3 – Peer victim experience and pupil’s accident involvement

These findings learn us about how reality actually is and how different it can be from what
we think reality likely is. Using fear appeal in traffic safety programmes as a means to
effectuate changes in attitudes or in behaviour proves to be, at least in the described Dutch
case, based on a faulty premise that those who hold bad attitudes or show bad behavior are
open  to receive the message. However, their general mind set will prevent them from
actually taking on board the message as they adhere to the opposite of the message.
Accident-prone attitudes and behavior are more or less elementary as being part of an
accepted way of life that is accepted in their sub-group. It can be assumed that traffic safety
related attitudes and behavior are only part of a broader system of values that covers also
other domains of life. Trying to change those accident-prone attitudes and behaviour would
imply, then, the necessity to change a broader set of values commonly accepted in the sub-
group. Herewith, an isolated fear-driven traffic safety education does not have a good
chance of success. 

5. Conclusion and discussion

The main conclusion of this contribution is that a substantial if not the major part of people
with bad traffic safety related attitudes and behaviour can not be expected to be receptive to
road safety campaigns that aim at reducing their bad attitudes. Their acceptance of higher
accident risk is part of a set of more general norms and values: it is a consistent part of their
life rather than that it would be a consequence of other attitudes. Consequently, changing
accident-prone behavior would require changing of this more complex whole of values and
norms. Both traffic accidents of peers and one’s own higher chance of getting involved in an
accident – and even one’s own accident involvement - do not give rise to attitudinal or
behavioural change. Neither one’s own accident experience nor messages by others (bill
boarding; guest lecture by ‘anonymous’ victims) will be a drive to change attitudes or
behaviour. This probably explains why we did not found serious effects of the chosen fear
appeal programme. The inevitable conclusion for road safety programmes would be that a
broad strategy is required rather than to focus on road safety. Traffic safety should be
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integrated in an approach that addresses the tough way of life as a whole. Isolated traffic
safety campaigns among those types of groups – the very target group of such campaigns -
run the high risk of rejecting the message beforehand or ignoring the messenger by those
who are the primary target group. Road users appear not to learn from earlier traumatic
experiences on the road as these experiences are an integral part of their life style. Given
this line of thoughts, road safety campaigns target at the wrong level. In case repeated
studies would confirm the outcome of the study, a drastic change in the use and positioning
of injury prevention programs would be required.

Another study provides support to the conclusions made here. Lin et al. (2004) investigated
the effect of motorcycle crash experience on changes in risk taking among a few thousands
students in Taiwan. Their results show that students with crash experience had higher risk-
taking levels than those without crash experience. Crash experience, regardless of the way it
was measured, did not significantly change risk-taking. Both this study and our study
support Wilde’s theory that individuals choose their individual optimal target level that is
rather constant and implies risk homeostasis (Wilde 2001; Wilde 2005). Individual optimal
target levels are different given the different values of the expected gain. Our Zeeland pupils
holding bad attitudes probably have an optimal target level that is stable and internally
consistent but different from what is thought advisable by traffic safety advocates. These
pupils could possibly attach gain to though behavior within their social environment. They
could even derive  authority from being deviant like young people in juvenile delinquency.
This shows that the individual level of risk acceptance is elementary. The implications for
safety education programmes of the study described here may put in a pessimistic mode as
attitudinal change will happen difficultly as risk-taking levels can be expected to be rather
stable given the embedding in the broader sub-culture norms and values. However, the
positive implication is that perspective for a successful approach to accident prevention
remains, as there is an opportunity to get accepted a lower risk level provided that a broader
approach is chosen than merely a traffic safety related approach.
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