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1. Introduction

This paper presents Dutch results concerning the questions whether risk-taking in traffic is related to other forms of risk taking amongst young road users and whether specific groups of young road users  have overall higher risk patterns. In the first paragraph we present a general theoretical introduction to the subject and describe the objective risk situation of Dutch young road users. In subsequent para-graphs 2, 3 and 4, the results of the three separate studies are presented. 

In the Netherlands teenager are allowed to drive a moped at age 16 after they have passed a theoretical moped exam. At age 18, Dutch teenagers are allowed to ride a car after they have passed both a theory exam and a practical driving test. 

The first study presents a mostly descriptive analysis of problem behaviours, such as bullying, smo-king, alcohol use, drunk moped riding, amongst Dutch school children (aged 11-15) (Paragraph 2). The second study investigates relationships between reported traffic violations, traffic accidents, problem behaviours, delinquency, substance abuse amongst Dutch schoolchildren (14-19 years) (Paragraph 3). The last study investigates only risk taking in traffic and self-reported accidents amongst different age groups and subgroups within age groups (Paragraph 4).

In the studies 1 and 2 we hypothesised that risk-taking in traffic is related to diverse forms of problem behaviour and to other forms of negative outcomes. We investigated whether there are relationships between these various concepts, and whether these relationship can be explained by explanatory factors such as parental modeling, exposure, alcohol use, by self-control or lack of shame. In study 3, limited to mostly traffic parameters, we hypothesised that specific groups of high risk takers in traffic who show a pattern of traffic violations and traffic accidents, could be identified amongst young road users.

1.1. Young drivers as a world-wide traffic risk group

Young drivers, especially males from 18 to 24, are dramatically more often involved in accidents compared to drivers of other age groups (Evans, 1991). This over-involvement of young male drivers in the accident statistics is one of the most consistently observed phenomena in traffic throughout the world. The casualty figures show that in youngsters, death in traffic is the prime cause of death, of which a large proportion are car drivers. 

The high accident involvement of young drivers has often been attributed to poorer risk perception, resulting in a larger discrepancy between subjective and objective risk for young male drivers. Jonah (1986) stated that, even though young drivers may perceive as much risk while driving as older drivers and thus do not deliberately seek more risk, they may be more confident in their ability to avoid

an accident. 

Bragg and Finn (1982) found that specific behaviours such as speeding and tailgating were perceived as less risky by young drivers. They hypothesised that the lower perception of risk in young drivers may be attributable to the greater confidence in their skill or belief in their ability to handle a particular hazardous situation.

One of the problems with risk research centres around the conceptual vagueness of the term ‘subject-ive risk’ . It is not always clear whether it refers to failure to perceive the potential danger (hazard perception), to an underestimation of the probability of a certain event (subjective estimation of objective risk), to the driver’s poor appreciation of his or her ability to cope with the situation, or to

attitudes and motives regarding safety (risk acceptance) (Saad, 1989).    

Some authors (e.g. Jessor, 1986) believe that the high accident involvement of young, and especially male, drivers is a lifestyle related phenomenon resulting in a higher deliberate risk acceptance. But in that case it would be expected that a higher percentage of accident involved young drivers are positive on alcohol and have higher BAC levels compared to older drivers. This is not the case. 

Increasingly, researchers have come to realise that the high accident risk of young drivers cannot be explained adequately in terms of one dominant factor, such as for example faulty risk perception or life-style. There are many factors that contribute to inadequate driving performance and accident risk. 

There are many factors that contribute to inadequate driving performance and accident risk. On the basis of the international literature study Twisk (1998; p. 9) mentions the following list of factors: immaturity, limited hazard perception skills, high risk acceptance, overestimation of driving skills, lack of robust driving routines, high exposure to dangerous conditions, overload due to limited capacity to attend to all stimuli. 

In regard to European young car drivers, a recent European survey study (Goldenbeld, 1999) in which over 2700 young car drivers were interviewed about their driving habits showed some distressing results: 

- One out of every three young male drivers (35%) in Europe reports to drive faster than other drivers and also one out of every three young male drivers (33%) reports driving faster than the speed limit on main roads. Taken together with the fact that young male drivers frequently reported a preference

for higher limits on different road types, it suggests that young male drivers are relatively less concerned with own speed as a potential risk factor.

- Half of the young male car drivers in Europe (50%) reported not to wear the seat belt always in towns. Since halve of all accidents in Europe happen within towns and since the protective value of the seat belt is especially effective in the speed range between 30-60 km/hrs, this fact calls for attention.

- Even when driving on motorways the self-reported seat belt use among young male drivers in Europe is far from impressive: less than three quarter of the young male drivers (72%) reported to wear the seat belt always on motorways.  

1.2. Traffic safety in the Netherlands and concern for young road users

The number of traffic fatalities per 100.000 inhabitants expresses the extent to which traffic is a cause of death and can be considered as a health indicator. Amongst the highly motorised countries in Europe, the Netherlands are among the top five who score most favourably on this indicator, together with Great-Britain, Norway, Sweden, and Israel. During the last decade, the Netherlands have been slipping behind the United Kingdom, Sweden, and Norway. Whereas these countries continue to achieve a decreasing risk, the risk level in the Netherlands has stabilised. Being safe does, however, not mean that there is no more room for improvements; the risk (per 100.000 inhabitants) in the leading group of safest countries continues to decrease. This challenges the Netherlands to lift their road safety to a higher level. Not surprisingly this intensifies the interest in appropriate road safety measures to decrease accident risk for those groups of road users who have high risk.

In the Netherlands there are two high risk groups amongst young road users: on the one hand , young car drivers (18-24) and on the other hand young moped riders (16-18). First we’ll describe the risk situation of Dutch young car drivers (Par. 1.3) and subsequently the situation of young moped riders (Par. 1.4)

1.3. Development of accident risk of young Dutch car drivers

Figure 1 shows the development of accident risk for the age group 18-24 in comparison to that of the total population of Dutch car drivers. The data show that the accident risk of young Dutch car drivers has declined. The reduction is about 10% in young males and about 30% in young females. Comparing the young driver risk with the risk profile of the total population, it becomes evident that young drivers have benefited from the increasing safety of the traffic system to the same extent as the total population has done. The decrease in the absolute accident involvement cannot be taken as evidence of an improved safety level for youngsters. Compared to the other age groups they are still in a very disadvantageous position.

FIGURE 1 . Accident risk of young drivers versus total driver group
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In the Netherlands, the absolute number of young car drivers involved in serious accidents during the period 1987-1997 decreased considerably. Among young men, this number was reduced by almost 45% and among women the reduction was 36%  (figure 1). Moreover, this reduction was much larger than in any other age groups (table 1).     

FIGURE 2. Absolute number of crash involved drivers by age, sex and period 
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A more detailed analysis of the data showed that the overall favourable safety trend in Holland in the last 12 years, can largely be attributed to the reductions in young driver accidents. The accident decline of the total group was 21,4%, of which 13% can be attributed to changes in the 8-24 year old age group (table 1).

TABLE 1. Absolute numbers of drivers involved in serious accidents, by age of driver,  year, accident reduction over time, and  relative proportion

	Age
	1985
	1997
	Reduction
	% overall reduction  (%)

	18-19
	682
	343
	-339
	2,7

	20-24
	2829
	1502
	-1327
	10,5

	25-29
	1866
	1658
	-208
	1,7

	30-85
	7216
	6392
	-824
	6,5

	Total
	12593
	9895
	-2698
	21,4


If it had not been for the increased safety of young drivers, the Netherlands would only have achieved a reduction of 8%.  It is therefore worthwhile to look into the nature of the changes.  

Twisk (1999) analysed the contribution of several factors to this development: demographic changes, exposure (mileage), risk  (accidents per kilometre driven), car ownership and licensing rate,  intro-duction of a Free Public Transport Pass  (FPTP) for students. 

The following changes have occurred in the period 1987-1997 (Table 2). The reductions in car ownership and number of accident involved drivers is much larger than that is to be expected in the basis of demographic changes. The difference in risk between young women and young men remained fairly constant in this period. The social trend of increasing female emancipation (showing in higher mileage per licence and car ownership) appears not to have affected the safety of young female drivers. The increase in exposure, however, did not result in more accidents because women simultaneously became more safe drivers per kilometre driven. 

During the 1990-1992 period, a sharp reduction occurred in the number of kilometres driven by young car drivers, both students and non-students alike. The reduction was greatest in the case of young non-students. Car ownership seemed to have the greatest influence on the development of kilometres driven. This is especially true for young male non-students. Which factor was responsible for the reduction in car ownership was not examined in detail. Possibly economic factors played a role. Among students, the introduction of the students Pas for public transport (1st January 1991) probably affected car ownership.

	Characteristics
	Index 1995-1997 

(1985-1987=100)

	
	Male
	Female

	Absolute number of 18-24 year olds in population
	82
	83

	Absolute number of license holders
	78
	89

	Car ownership
	53
	74

	Car mileage of the total group 18-24
	62
	92

	Car mileage per license holder
	79
	104

	Car mileage per car owner
	96
	110

	Absolute number of drivers involved in serious injury accidents
	55
	64

	Risk
	89
	70


TABLE 2 Summary of indexed developments The indexed characteristics in the period 1995-1997 (index period 1985-1987) for  18- 24 year olds.  Source.  AVV/BG, CBS 

The possession of driving licenses among young men decreased and remained almost unchanged among young women. Young female students is the only group showing an increase in driving license possession. This also applies to young male students but to a lesser degree.  The conclusion is the at the reduction in the possession of driving licenses occurred predominantly among the young male non students and that the Student Pass for public transport was not a factor here.

Based on the mileage reduction found in young students and young non-students, it can be estimated that in 1990 approximately 500 fewer young non- students were involved in serious accidents. In 1991 approximately 270 fewer accidents happened to young students. It is likely that the Free Public Transport Pass was a significant factor in this. A measure that was not intended to be a traffic safety measure, by reducing exposure, showed to be one. 

1.3. Accident risk of young Dutch moped riders (16-18)

It is well known that mopedists have an extremely high risk; not only as an in-patient, but their death rate has, during the last few years, also become the highest. The moped was introduced in the Nether-lands in the 1950s as a bicycle with a light auxiliary motor. However, soon the moped developed into a category of its own, emulating the model of a motorcycle, rather than that of a bike. In 1975, the wearing of a helmet was made compulsory for moped riders by act of law. In that same year, the concept of a bike with a light auxiliary motor was revived in the new legal vehicle category, the so-called 'snorfiets'. 'Snorfietsen' are low-powered two-wheelers with a legally permitted maximum speed of 25 km/hr; riders do not have to wear a helmet. Since the early 1990s, the interest of young people for this vehicle has considerably increased, while the interest shown in the traditional moped has declined. This rise in interest has been ascribed to the dashing modern looks of these vehicles, the freedom to ride them without a helmet and the ease with which the engine power can be boosted.  

Of all the traffic casualties treated in Dutch hospitals, about one sixth are involved in an accident on a moped or a 'snorfiets'. Most of these are male youngsters aged between 15 and 25. Manufacturers have made it relatively easy to boost the engine power of mopeds and 'snorfietsen'. Not surprisingly, the accident risk of 16-17 year-olds with a boosted moped-with-gears has been found to be four to five times higher than for the same age group with a standard moped. Of course, aside from physically boosting their vehicle, the age group of 16-17 year-olds favours risk-taking behaviour and tends to disregard road safety rules. Thus, the risk of being involved in a serious accident per distance travelled is twice to three times as high for 16-17 years-old as for the 18-50 year-old age group, irrespective of the type of moped used. 

To increase compliance with road safety rules among these young moped riders, a theoretical certi-ficate for mopeds was required as of June 1st, 1996. The behavioural and safety effects of this educative measure have yet to be evaluated.

The most numerous moped users, the 15-17 year olds, also have the highest risk of all road users by age group. The 18-24 year olds and the over-65s also have a high risk. The first group mainly because of the inexperienced car drivers, and the second group because of their greater bodily vulnerability.

1.4. Theoretical notions about the relationship between different forms of risk taking  

Relations between accidents and criminal behaviour and other forms of risk-taking or negative outcomes

Earlier work on traffic behaviour and traffic accident gave little attention to the relationships with crime or other forms of risk-taking or negative outcomes  [Bell, 1993 #1581; Lyng, 1993 #1582]. Despite this relative low priority a number of studies have reported relationships between accident involvement and deviance. Research in the US, in The Netherlands, Sweden and Canada all reported a relatively strong relation between accidents and crime [Robins, 1966 #360]; [Glueck, 1950 #219]; [West, 1977 #546]; [Sivak, 1983 #540]; Hansen, 1988 #592]; [Yeager, 1990 #552]; [Junger, 1995 #111]; [Farrington, 1995 #199]. For example, [Junger, 1995 #109] found that among non-delinquent children, only 28% reported accident involvement, whereas among the most delinquent children, this figure was 72% . The relationship was monotonic: the higher the involvement in delinquent behaviour, the higher the likelihood of having been involved in an accident. The relationship also remained after controlling for age and gender, and for different types of criminal behaviour (violence, vandalism and property crimes).

A few studies investigated relationships between traffic accidents and other forms of risk-taking or other negative outcomes. First, a number of studies found positive relationship between criminal victimization and accident involvement. A nationwide study, based on information from all hospitals in New Zealand, found relatively strong relationships between prior hospitalization for an injury and subsequent hospitalization for accidents (‘non-assaultive injury’) as well as for criminal victimization (‘assaultive injury’) [Dowd, 1996 #1595]. Similar findings were reported in the UK [Shepherd, 1995 #1416] and in Canada [Keane, 1993 #805].  A Finnish study reported associations (albeit relatively low) between various types of accidents, namely, traffic -, occupational -, sports and home accidents [Salmin, 1997 #1715].

Explanation of the relationship between accidents and criminal behaviour and other forms of risk-taking or negative outcomes

The relation between traffic behaviour and accidents on the one hand and criminal behaviour and other forms of risk-taking on the other hand could be the result of several types of processes. Below a few plausible paths will presented.

Globally, two types of processes could be involved. First, it is possible that there is a relationship between accident involvement and criminal behaviour due to exposure. Exposure is an important determinant of accident involvement [Baker, 1992 #459; Jonah, 1983 #736; Chipman, 1982 #475; Evans, 1984 #492; Maycock, 1993 #1596; Li, 1998 #1426]. At the same time several studies reported that criminals spend considerably more time outside than non-delinquents do [Agnew, 1989 #118; Hirschi, 1969 #239; Junger, 1995 #111; West, #546]. Therefore, it is possible that the relatively high exposure of criminals to traffic may be sufficient to explain the relationship between traffic accidents and criminal behaviour. Most studies investigating the relationship between traffic accidents and crime were not able to control for the differential exposure of criminals to traffic (for example, [Farrington, 1995 #199]). Three studies found that controlling for measures of exposure did not cancel out the relationship between accidents, on the one hand, and personality [Hilakivi, 1989 #499] or deviance [West, 1997 #1690; West, 1998 #1589,] on the other hand. In a fourth study Junger [, subm. #1159] controlled for exposure by design and also found that risky behaviour in traffic was positively related to involvement in crime. As a result, although a few studies found that the relationship between crime and risky traffic behaviours and/or accident involvement does not disappear after controlling for exposure, at this time it may be a too early to draw definitive conclusions as to the existence of a behavioural tendency to take risks, as the number of studies which have controlled for exposure is still limited.

A second possible path is that exposure is not the only intervening factor, but that there are, in addition, behavioural differences between delinquents and non-delinquents. This signifies that delinquents behave in a more risky way in traffic, and, possibly, in other situations as well.

A first behavioural difference could be that delinquents drive more often under the influence of alcohol than non-delinquents. There is comparatively much research on alcohol-use in traffic and it’s role in accident causation. Numerous studies have found that alcohol use leads to driving impairment and increases the risk of accident [Moskowitz, 1990 #1465; Oei, 1990 #1464; Wick, 1992 #1467] [Soderstrom, 1993 #541; Ross, 1992 #363; Stroebe, 1995 #391; Deery, 1996 #595]. Also, it has been well documented that criminals tend to use more alcohol than non-criminals [Elliott, 1993 #194; Huizinga, 1998 #1489; Rutter, 1983 #536]. Some authors have suggested [Stattin, 1995 #1324] that after controlling for the direct impairing effect of alcohol use on traffic behaviour, the relationship between criminal behaviour and accidents might disappear.

A more general approach contends that various forms of deviance and problem behaviour are all interrelated. This has been named the generality thesis [see for example, Robins, 1966; Farrington, 1992; Jessor and Jessor, 1977; Osgood et al. 1988; Elliott et al., 1989; Dembo et al., 1992; Kazdin, 1993]. If there is generality, these behaviours might form a syndrome of ‘risk taking’ or ‘deviance’ which might result from common causes [Jessor, 1977 #261; Osgood, 1988 #119; Gottfredson, 1990 #35; Arnett, 1996 #457; Baumeister, 1994 #603; Caron, 1991 #153].

Several authors argued that personality characteristics are responsible for these interrelationships. Some authors proposed risk-taking [Arnett, 1997 #134] as a central underlying trait, other suggested conventionality-unconventionality [Donovan, 1991 #798] or stimulus seeking [Mawson, 1996 #515]. Basically, these authors suggest that there are differences in individuals’ motivations toward risk. It has also been argued that these differences in risk-taking are the result of a biologically determined motivation for sensation seeking [Zuckerman, 1979 #438].

A different approach proposed that individuals are generally similar with respect to these motivational forces, but that internal controls (e.g., self-control), differ among individuals [Gottfredson, 1990 #35; Logue, 1995 #581; Baumeister, 1994 #603; Block, 1980 #464; Caspi, 1995 #468; Pulkkinen, 1982 #1273; Mischel, 1981 #320; West, 1997 #428]. These differences in internal controls could be the result of a socialization process. For example, one of the essential tasks of parents is to teach their children to avoid negative outcomes in the broadest sense [Gottfredson, 1990 #35]. If parents fail to socialize their children to anticipate and evaluate the consequences of their acts these children are less restrained than their counterparts.

2. Drunk moped/bicycle driving, seat belt negation, smoking, alcohol use, gambling and bullying amongst Dutch adolescents: Results of study 1

The sample

For the purpose of this study the “Health Behaviour in School-aged Children” (HBSC) survey from 1991-92 was used. In the Netherlands, the 1991-92 HBSC Survey was carried out among represen-tative samples (N= 5360) of schoolchildren (aged 10-16 years). The questionnaires were administered in the classroom (leading to nearly 100% response-rate) and all respondents were guaranteed anonymity.

The survey was part of a wider World Health Organization Collaborative Study. The 1991-92 survey had been conducted in 29 European countries, Canada, the USA, and Israel. The overall aim of the survey was to gain new insights into and to increase our understanding of health behaviours, lifestyles and their context in young people. 

Three age groups of young people were sampled with a year between each pair. The time periods were designed to represent the onset of adolescence – age 11; the challenge of physical and emotional changes – age 13; and the middle years when very important life and career decisions are beginning to be made – age 15. 

From the total sample of 5360 Dutch adolescents 36 cases with inconsistent answer patterns were removed. From the remaining 5324 cases, also cases that had not given an answer to the key-question concerning drunk-driving (missing N=892) were removed. Of the 4432 cases, that were selected for further analysis, 2584 (58.3%) were male and 1848 (41.7%) female. 1099 (24.8%) were in age-group 1 (average 11.5 years), 1678 (37.9%) in age-group 2 (average 13.5 years), 1286 (29.0%) in age-group 3 (average 15.5 years), and 369 (8.3%) were older.

Of the 4432 cases selected for analysis, 2584 (58.3%) were male and 1848 (41.7%) female. With respect to age, 1099 (24.8%) were in age-group 1 (average 11.5 years), 1678 (37.9%) in age-group 2 (average 13.5 years), 1286 (29.0%) in age-group 3 (average 15.5 years), and 369 (8.3%) were older. The distribution concerning age and sex can be seen in table 1.

Table 3: Characteristics of the sample concerning sex and age

	
	male
	female
	total

	age-group 1 (average 11.5 years)
	630
	469
	1099

	age-group 2 (average 13.5 years)
	983
	695
	1678

	age-group 3 (average 15.5 years)
	737
	549
	1286

	Older
	234
	135
	369


The Questionnaire

The questionnaire consisted of 168 questions. The Dutch HBSC survey included a core set of questions covering health related behaviours such as tobacco use and alcohol consumption, medication use, exercise pattern, leisure-time activities, eating patterns and dental hygiene; perceptions of personal health and well-being, physical ailments; personal capacity (psycho-social adjustment) including mental health, self concept, and body image; perception of family relations and support, as well as bullying; perceptions of the school and its influence; measures of objective and perceived wealth, and parental occupation. Additionally to the HBSC core questions, the Dutch questionnaire also included questions on gambling and questions regarding traffic behaviour.

Most of the questions included were pre-categorised. The questionnaires were administered in the classroom and all respondents were guaranteed anonymity.

Occurrence of risky traffic behaviour

In this sample of 2585 Dutch boys and 1848 Dutch girls aged between 10 and 16 years, about every twelfth (7.8%) reported that he/she had been drunk-driving on a bicycle or moped, every fourth (24.2%) reported that he/she had been riding as a passenger in a car with someone, who had drunk alcohol, and every second (49.5%) reported that he/she didn’t always wear a seatbelt when riding in a car. 

Relationship amongst traffic behaviours and other problem behaviours 

One of the research questions focused on the relationship between problem traffic behaviour and other problem behaviours. In this study “other problem behaviours” were problem drinking behaviour (PD), which had been operationalised as reported having had more than five glasses of alcoholic drinks during the last weekend, problem smoking behaviour (PS), which had been operationalised as reported smoking of more than 25 cigarettes per week, problem gambling behaviour (PG), which had been operationalised as reported gambling once a week, and problem bullying behaviour as an indicator of aggressive behaviour (PB), which had been operationalised as reported often joining into bullying other pupils.

“Hard core” problem traffic behaviour (HT) was defined as the occurrence of multiple problem traffic behaviours within one person. The frequencies of combinations of multiple problem behaviours including drunk-driving and “hard core” traffic behaviour are shown in tables 1 and 2.

Table 4: Occurrence of multiple problem behaviours including reported drunk-driving on bicycle/moped (DD)

	Drunk-driving

on

bicycle/moped

(DD)
	problem drinking behaviour

(PD)
	problem

smoking behaviour

(PS)
	problem gambling behaviour

(PG)
	problem

bullying

behaviour

(PB)
	N

	+
	+
	
	
	
	199

	+
	
	+
	
	
	131

	+
	+
	+
	
	
	87

	+
	
	
	+
	
	72

	+
	+
	
	+
	
	55

	+
	
	
	
	+
	41

	+
	
	+
	+
	
	35

	+
	+
	
	
	+
	28

	+
	+
	+
	+
	
	28

	+
	
	+
	
	+
	24

	+
	
	
	+
	+
	21

	+
	+
	
	+
	+
	16

	+
	+
	+
	
	+
	16

	+
	
	+
	+
	+
	11

	+
	+
	+
	+
	+
	8


Note: in each table row presence of behaviour is indicated by +

Table 5: Occurrence of multiple problem behaviours including “hard core” problem traffic behaviour (HT). HTs reported drunk-driving on bicycle/moped, riding in a car with someone who had drunk alcohol, and not always wearing a seatbelt when riding in a car.

	Hard-core problem traffic behaviour

(HT)
	problem drinking behaviour

(PD)
	Problem

Smoking behaviour

(PS)
	problem gambling behaviour

(PG)
	problem

bullying

behaviour

(PB)
	N

	+
	+
	
	
	
	47

	+
	
	+
	
	
	37

	+
	+
	+
	
	
	24

	+
	
	
	+
	
	18

	+
	+
	
	+
	
	14

	+
	
	
	
	+
	14

	+
	
	+
	+
	
	11

	+
	+
	
	
	+
	9

	+
	+
	+
	+
	
	9

	+
	
	+
	
	+
	9

	+
	
	
	+
	+
	8

	+
	+
	
	+
	+
	6

	+
	+
	+
	
	+
	6

	+
	
	+
	+
	+
	5

	+
	+
	+
	+
	+
	4


Note: in each table row presence of behaviour is indicated by +

Magnitude of hard core problem group

“Hard core” problem traffic behaviour (HT) was defined as occurrence of multiple problem traffic behaviours within one person. As can be seen in table 3, the most frequent combination of problem traffic behaviours in this sample was riding in a car with a driver who had drunk alcohol (RA) and not wearing seat belt (SB) within 718 cases, followed by drunk driving on a moped (DD) and not wearing seat belt (SB) in 216 cases, and drunk moped driving (DD) and riding in a car with a driver who had drunk alcohol (RA) in 115 cases. 73 adolescents in the sample could be classified as ‘hard core’ traffic problem group according to the definition of occurrence of all problem traffic behaviours (DD+RA+SB). 

Table 6: Occurrence of “hard core” problem traffic behaviour (HT)

	Drunk-driving on bicycle/moped

(DD)
	riding in a car with someone who had drunk alcohol

(RA)
	not always wearing a seatbelt

(SB)
	N
	% of Total

	
	+
	+
	718
	16.2

	+
	
	+
	216
	4.9

	+
	+
	
	115
	2.6

	+
	+
	+
	73
	1.6


Note: in each table row presence of behaviour is indicated by +

Differences between hard core and non-hardcore group

The “hard core” problem traffic behaviour group (HT) was compared to the non-“hard core” problem traffic behaviour group (n-HT) with regard to various background variables. As can be seen in table 5 (Technical Appendix), the HT were significantly (Pearson Chi-Square at .01, 2-sided) mostly male (79.5% compared to 57.3% in the n-HT group), older (78.1% were average 15.5 years or older compared to 35.2%), reported worse school-performance (64.4% reported average or below average school performance compared to 49.6%), reported worse health (20.8% reported being not very healthy compared to 3.6%), reported being less happy about life at present (16.9% reported being not very happy or not happy at all compared to 7.5%), had less close relationship with parents (18.1% reported never to talk with their parents about things that interest them compared to 4%) and see their friends more often (71.2% see their friends 4 to 5 times per week compared to 41.2%). There were no significant differences in terms of the SES (father’s occupation and mother’s occupation) and the urbanisation.

Role of background variables 

One of the research questions in this study focused on the relationship between observed parent’s problem behaviour (as reported from the point of view of the adolescents) and adolescent’s problem behaviour. In general, the relationships between reported behaviour of parents and own behaviour were very weak. There were weak, but significant relationships between parent’s problem gambling and children’s problem gambling (Spearman’s rho= .178), parent’s problem smoking and children’s problem smoking (.129) and parent’s drink-driving and children’s “hard core” problem traffic behav-iour (.132). Contrary to what was  expected, there was no significant relationship between parent’s drink-driving and children’s drink-driving (.025) and parent’s problem drinking and children’s problem drinking (.021).

Main conclusions study 1

In the present study of 2584 Dutch boys and 1848 Dutch girls, aged between 10 and 16 years, about every twelfth (7.8%) reported that he/she had been drunk-driving on a bicycle or moped, every fourth (24.2%) reported that he/she had been riding as a passenger in a car with someone who had drunk alcohol, and every second (49.5%) reported that he/she did not always wear a seatbelt when riding in a car. 

There was a “hard core” problem traffic behaviour group of 73 adolescents (1.6% of the sample), who reported having engaged into all three forms of problem traffic behaviour. The comparison of this “hard core” problem traffic behaviour group with the adolescents, who had not reported “hard core” problem traffic behaviour, showed the following differences: The “hard core” problem traffic behaviour group contained more males; they were older; had a worse self-rated school performance; they considered themselves as less healthy; they indicated that they were less happy about their lives; they reported talking less often with their parents about things of their interest, indicating a less good and close relationship with their parents; and they reported spending more time with their friends. They did not differ in socio-economic status (measured by parent’s occupation) and degree of urbanisation of their place of living. 

The data suggest that there are certain identifiable groups of Dutch adolescents, who show a stronger tendency to engage not only in problem traffic behaviour, but also equally into some other problem behaviours (problem drinking, smoking, gambling and bullying). This is consistent with the idea of a syndrome of problem (risk) behaviour. The data also indicate that this tendency is clearly stronger among Dutch male adolescents and more apparent in the 15,5 age group than in the younger age groups. 

Furthermore, the findings support the idea that certain lifestyle-characteristics, namely worse school-performance and health, less close and open relationship with their parents, stronger feelings of general unhappiness, and a stronger tendency to spend more time with their friends can be used to identify the likely risk group. 

Overall, these findings for Dutch adolescents support the call for more comprehensive prevention- and intervention-programs, dealing not only with the specific problem traffic behaviours like drunk-driving, riding as passengers with drivers who drank alcohol or not using seat belt, but consider the whole lifestyle of the adolescent.

3. Traffic behaviour, traffic accidents, delinquency and problem behaviour of Dutch adolescents: Results of study 2 (M. Junger, A Vazsonyi, D. Hessing)

Goal of the present study

The goal of  study 2 is, first, to examine the relationships between traffic violations and various forms of deviant behaviour, in the present case: delinquency, problem behaviours and substance abuse. Furthermore, it is investigated whether traffic violations are related to various forms of unintentional injuries, namely traffic accidents, to other types of accidents and to being a victim of assault. Second, we focus on the relationship between delinquency and a series of traffic issues, namely, traffic violations and traffic accidents. In a multivariate analysis it is investigated whether the relationship between these variables still exists after controlling for a number of  factors: socio-demographic variables, a broad range of socio-economic indicators, different measures of exposure and lifestyle, and for four measures of restrain, as indicators of very global behavioural tendencies in people. 

The data for this study were collected as part of the International Study of Adolescent Development (ISAD). ISAD is a multinational, multisite investigation consisting of over 9,000 subjects from 4 different countries (Hungary, the Netherlands, Switzerland, and the United States). The purpose of ISAD is to examine the aetiology of adolescent problem behaviours and deviance utilising large representative samples from different countries. In the present study only the Dutch and the US sample were used.

The sample

Valid data for this study were gathered from a total of N = 1,315 adolescents from the Netherlands (n = 1,315). The data were collected from five schools. One thousand five hundred and seventy-eight students were enrolled at these schools at the time of data collection and 219 (14%) declined participation or were absent on data collection days. Also, 44 (3%) turned in incomplete or invalid surveys, leaving a final sample of n = 1,315 (83% of school populations). Cases were selected when they had no missing values on key variables. However, for a few variables, namely income and a number of life-style indicators (see table 1), mean substitution was used to replace missing values, because of a relative high number of missing values. The final study Dutch sample included 1080 cases.

The questionnaire

Subjects were asked to fill out the same questionnaire including demographic and background variables, age, self-control, and deviance. The variables used in the present study  were: sex age ethnic group,  urbanisation, all the deviance, substance abuse, and delinquency scales, speeding, disobeying a stop sign, the traffic violations scale, the home situation, parental marital status, number of persons in the house , number of rooms, renting or owning the house, three scales from the Weinberger Adjust-ment Inventory (WAI) scale (suppression of aggression (soa), impulse control (imc), consideration of others (coo)), a shaming-scale and the The Grasmick self-control scale [Grasmick, 1993 #804]. 

Scales were constructed by computing the mean values. Generally, if there were three or more varia-bles and only one single variable was missing, the scale was based on the available variables. An overview of all the variables and scale used in the analyses is presented in the appendix. 

Measures

Scales were constructed by computing the mean values. Generally, if there were three or more varia-bles and when only one single variable was missing, the scale was based on the available variables. An overview of all the variables and scale used in the analyses is presented in the appendix. Only a brief description is presented below.

Traffic violations  Three variables measured traffic violations, although one was a measure of behaviour in an indirect way. The first question asked about speeding, the second about disobeying a stop sign or a red traffic, and the third about having been stopped by the police for speeding. Having been stopped by the police is in part the result of one’s behavior but also of other factors, such as, for example the police priorities and, the place where the speeding occurred. 

It is important to note that the question about speeding is meaningful only if youngsters have  a moped or a motor(cycle). In the Netherlands driving on a moped is allowed from age 16 years on. General figures for the country indicate that in the age group of 15-17 16.2% of the men and 8.2% of the women own a moped/motorcycle [Bos, 1999 #1720]. Another survey found higher figures for usage: in the same age group (15-17) 38.2% of the men and 14.6% of the women use a moped/motorcycle. Unfortunately, it was not known whether the respondent used a moped/motorcycle, and therefore the findings of this study on speeding should be interpreted with caution: we assume that those who answer positively were involved in speeding; but among those who answered negatively (no speeding) is a group of respondents who drive a moped/motorcycle but do not speed, and there is the group of respondents that never drives on a moped/motorcycle and therefore cannot be involved in speeding.

Traffic accidents  Three questions were asked about traffic accidents: accidents as a pedestrian, as a cyclist, or as a car driver. Every question on accidents was asked in general terms (‘Have you ever ...’) and for the past year (in the past year’), and, as a result, in total six questions were asked on traffic accidents (three question for ‘ever’ and three for the ‘past year’).

Other type of accidents  The questions on the other type of accidents were introduced first (see appendix). Then four questions were formulated as follows: ‘Rate how many accidents in which you have ever been involved . . .’, (1) Sports or exercising, (2) Falls (from a height or falling over), (3) Burns (hot liquids, stoves, appliances, fires, or explosions), (4) Almost drowning (pool, lake, ocean, falling through ice), Poisoning (chemicals, fumes, smoke, liquids, or pills), or Suffocation. Again these questions concerned accidents ‘ever’, and they were repeated for the past year.

Delinquency, problem behaviour, and substance abuse.  For the current investigation a number of sub-scales were made, in order to distinguish between alcohol use, other forms of substance abuse, problem behaviours and delinquency different scales were made. All scales were made by computing means.

Delinquency. Delinquent activities consisted of acts which are generally prohibited in all countries by the criminal law, or which were on the edge of criminal behaviour (such as making obscene phone calls). Delinquency was measures by seven scales; vandalism (9 items), theft (7 items), assault (6 items), carrying a weapon (2 items), general deviance (9 items), police contact (3 items), and finally, a summary scale which consisted of the mean values on vandalism, theft, assault, carrying a weapon, general deviance (and one single item on selling drugs; Cronbach’s alphas ranged between .73 and .92).

Problem behaviour.  A scale was made of problem behaviour at school (7 items) which included questions such as ‘cheating on school/college/university tests’ or ‘skipping school/work (pretending you are ill)’(Cronbach’s Alpha =  .74). Another form of problem behaviour consisted of a single item asking about ‘Staying out all night without informing your parents’.

Substance abuse.   Several questions were asked about various forms of substance use. One item asked about tobacco smoking (Tobacco smoking). Alcohol consumption consisted of four items about alcohol consumption and getting drunk (Alcohol consumption, Cronbach’s Alpha = .74). Three question asked questions about illegal buying of alcohol (‘Lied about your age to buy alcohol before you turned 21?) (Alcohol, illegal buying, Cronbach’s Alpha: .67). Two questions were asked about drug use (Drug use, Cronbach’s Alpha: .42.). Finally, five questions were asked about being under the influence of alcohol of high on drugs (Being high or under the influence of alcohol, Cronbach’s Alpha: .83).

Determinants of traffic violations

In keeping with the literature (see above) we have two type determinants of traffic violations: exposure and measure of internal behavioural control.

Exposure  Two methods were used to measure exposure. First, questions were asked about participation in traffic as a pedestrian, a cyclist, or a car-driver. For the Dutch sample only the first two measure were used. In addition, a broad set of questions were used which asked about various sorts of activities and therefore by increasing or decreasing outdoors activities might influence positively or negatively time in traffic. 

Self-restraint 

Low Self-Control Grasmick, Tittle, Bursick, and Arneklev’s [, 1993 #804] low self-control scale was used to measure self-control. This scale is composed of a total of 24 items in 6 subscales (impulsiveness, simple tasks, risk-seeking, physical activity, self-centeredness, and temper; Cronbach’s Alpha =  .85). 

Aggressive mode of coping  The Weinberger Adjustment Inventory Scale (REF>>>) contains a scale measuring self-restraint consisting of  four sub-scales, of which three are used in the present studynamely: suppression of aggression (with items as “I say something mean to someone who has upset me”, impulse control (with items such as “I’m the kind of person who will try anything once, even if it’s not that safe”), and consideration of others (with items such as “I often go out of my way to do things for other people”; Cronbach’s Alpha range between .73 and .82).   

Shame. A scale measure the extent to which respondents would feel ashamed if they would act in a delinquent way (with items as “Would you feel shameful, guilty, or remorseful if you smoked marijuana?”; Cronbach’s Alpha =  .87).

Control variables   

A number of control variables were used. First, socio-demographic variables were used, namely sex, age, ethnic background (Dutch or non-Dutch), family structure (respondent living with both biological parents or not), and whether his or her parents were married or not, and urbanization level. Second, a series of  items measuring  socio-economic situation of the respondent were used: father’s employment, father’s educational level, mother’s employment, number of persons in the household, number of rooms, ownership of the home, family income, occupational level of the primary wage earner in the family. Finally, a measure of social desirability, belonging to the Weinberger Adjustment Inventory scale was used

Analysis

The relationships between traffic violations and traffic accidents on the one hand and delinquency the determinants and control variables on the other hand were analysed with cross tables and  with Pearson correlations. In the cross tables (see Tables 1 and 2) the variables in the rows were dichotomised into the lowest 75% of the sample versus the highest quartile. The column variables, namely the traffic violations, were re-coded from five categories into four categories to get a better marginal distribution. Traffic violations In a final stage, multiple regressions were computed in order find out whether these relationships would still exist after controlling for exposure, socio-demographic variables, socio-economic status and whether the measures of self-restrain would affect the relationship. 

Results

The sample consists of  54.1% of women and 45.9% of men. Most respondents are between 14 and 19 year old, with 3 respondents younger than 14 and 2 of 20 years. A list of all the variables in the analysis with their mean, standard deviation, minimum and maximum value is presented in the appendix (table 1).

Relationship between traffic violations and other forms of problem behaviour

The results showed that traffic violations were strongly related to all forms of delinquency, problem behaviour, and substance abuse measures that were available. The more often respondents are involved in delinquent behaviour, in problem behaviour and in substance abuse, the more likely they are to have disobeyed a stop sign of to have been speeding. 

Traffic violations are also related, but less strongly, to traffic accidents. Disobeying a stop sign is not related to pedestrian accidents but is related to bicycle/motorcycle accidents ever as well as during the past year. The more respondents tended to disobey stop signs, the more likely they were to have been involved in a bicycle/motorcycle accident. There was no relationship between speeding and traffic accidents ever, but speeding did increase the likelihood of having been involved in a traffic accident as a pedestrian or as a cyclist during the past year. 

There is also a relationship between traffic violations and involvement in other type of accidents, and again, it was moderately as strong, and it held not some type of accidents. Disobeying a stop sign was related to sport accidents, falls and ‘near drawn or poisoned’ ever. The findings for the past year measure are similar but slightly less weaker. Speeding is related to sport accidents, burns and ‘almost drawn or poisoned’ ever as well as during the past year. The relationships are similar in each case: the more respondents disobeyed stop signs and admitted speeding, the more likely they were to have been involved in these different types of accidents.

Finally, disobeying a stop sign and speeding are both related to being a victim of assault, ever as well as during the past year. Respondents reporting many traffic violations are more likely to have been a victim of assault. 

As mentioned above, the speeding measure is only a very crude approximation of the true scores as it is not known whether respondents did use a moped or a motor and Dutch adolescents, under age 18, are not allowed to drive cars. Therefore the findings on speeding should be interpreted with caution.

All in all, the relationships are moderate to strong and consistently in the expected direction. Respondents who were involved in traffic violations, were more likely to report delinquency, problem behaviour and substance abuse. These relationships were relatively strong. Involvement in traffic violations increased the likelihood of involvement in traffic accidents, another type of accidents and being a victim of assault. However, these relationships were relatively weaker in strength.

Table 1 and 2 about here

Relationship amongst traffic violations and delinquency

Is a second step of the analysis violations and traffic behaviour were related to the socio-demographic variables, the indicators of the socio-economic position of the family of the respondent, different measures of exposure and lifestyle, and the four measures of restrain. This was done, first, by computing Pearson correlations (Table 2 in the appendix) and second, in a regression analysis. The goal of this second analysis was to examine whether the relationship between traffic violations and traffic accidents with delinquency, which were described in the previous section, would still hold after controlling for the impact of all these other variables. The results are presented in Tables 3 & 4. The main findings will be summarised below. 

Among the socio-demographic variables sex, age and ethnicity were related to traffic violations (both disobeying a stop light and speeding). Men, older respondents and Dutch respondents were more likely to report traffic violations. It should be noted that non-Dutch is a very broad category, which does not comprise only traditional ethnic minority groups (Turks, Moroccans) but can also contain respondents from Western countries living in the Netherlands. 

Time spend in traffic was unrelated to traffic violations. Among the life-style variables several were related to traffic violations. Respondents who reported that they spend a lot of time in public places, or were ‘hanging out’ either outside or inside, were more likely to admit speeding, and respondents reporting involvement in the community (“political; religious, such as a youth group; community, such as boys’/girls’ clubs”) were less likely to disobey stop signs.

The socio-economic position of the family was unrelated to traffic violations, with one exception: a low educational level was related, but weakly, to slightly more traffic violations. 

Delinquency remained by far the strongest predictor of traffic violations. Delinquents respondents had much rates of traffic violations than non-delinquent respondents. 

The restraint variables were all, at the bi-variate level (see Table 1 of the appendix), related to traffic violations in the expected direction: lack of restrain was related to more traffic violations. In the regression analysis, a few of the restraint indicators remained significantly related to traffic violations, namely, suppression of  aggressive, consideration of others and self-control. Those who were able to suppress aggressive feelings reported less speeding. In addition, those reporting high levels of consideration of others were slightly more involved in speeding, after having taken into account all other characteristics. Low self-control was related to relative higher rates of disobeying a stop sign.

For traffic accidents, the results were in the same direction, but clearly weaker, and - interestingly, not always in the same direction. Among the socio-demographic variables, sex and ethnic background were related to traffic accidents. Men were more often involved in accidents ever then women, and ethnic minorities were more often involved traffic accidents during the past year.  Again, delinquency was the most powerful predictor of traffic accidents. Delinquent respondents were more likely to be involved in traffic accidents. The two measures of exposure were unrelated to traffic accidents, but some of the lifestyle indicators were. 

The results showed that, after having taken into account all the other variables in the analysis, stronger involvement in the community, and, having a job, both increased the likelihood of having been involved in an accident. Please note that stronger involvement in the community was related to lower levels of disobeying a stop sign. Most indicators of restraint were related to accident involvement in the bi-variate analysis, but none of them remained significant after controlling for all other variables in the multi-variate analysis. 

Conclusions

Delinquency was the most powerful predictor of traffic violations and traffic accidents. After having taken into account the effect of the socio-demographic variables, indicators of the socio-economic position of the family, different measures of exposure and lifestyle, and measures of restrain this remained so. Comparing Pearson correlations with partial correlations (tables not shown) indicated that all these additional variables mediated some of the relationship between delinquency on the one hand and traffic violations and traffic accidents, but not all of it. 

These results showed that those who were involved in traffic violations and/or in traffic accidents were the most easily reliably predicted by their level of involvement in delinquency. Or, in other words, to know who belongs to the hard-core group one needs to know their level of delinquency. The findings also showed - as far as the cross tables were concerned - that the relationships were linear. For this reason it is hard to tell how large this hard-core group is. As far as the cross-tables were statistically significant, the relationships were generally linear. Dependent on were one wants to put a line, the hard-core group becomes smaller or larger. 

4. Deviant traffic behaviour, traffic fines, traffic accidents, and motives for traffic violations among young Dutch car drivers”. Results of study 3

Aims of the study

Study 3 deals with the following questions: 

· Are the different types of deviant traffic behaviour interrelated and what relationship exists between high risk taking and accident involvement?

· Is it possible to identify a hard core group among young Dutch car drivers who reveal themselves by deviant driving behaviour and possibly high accident involvement?

· What are important differences between this hard core group of youngsters and the non-hard core group? How can we characterise the hard core group?

· What is the magnitude of this hard core group?

To answer these questions, we performed several analysis on a database from a large-scale survey (PROV) using representative samples of the Dutch population. Since 1990 this survey has been carried out almost every year (1990-1995, 1997 and 1999) by the Dutch research institute Traffic Test by order of the Ministry of Transport, Public Works and Watermanagement.

The sample

The respondents are obtained by using a two-stage procedure. The first stage is sending a letter to approximately 50.000 households, evenly divided over the Dutch provinces, with the addresses coming from the national post service. People are asked if they want to participate in the survey. All persons older than 15 years of age living at the address can participate. Approximately 20% of the response cards are usually being returned. The second stage of the procedure is to draw a stratified sample from this group using the national distributions of the variables age, sex, and possession of a drivers licence as criteria. The average response rate during this stage varies from 88% (1995) to 66% (1999).

In this study the data of seven surveys (1991-1995, 1997 and 1999) were used. The first survey in 1990 was excluded because some variables are not available for this year. The seven surveys together represent the answers of 38.712 respondents who participate in traffic as car drivers. In most analysis respondents who did not answer all of the relevant questions concerning traffic behaviour were automatically removed from the database (13% had missing values on one ore more traffic behaviour variables). The final sample included 33.695 car drivers (55% of them are male drivers). This sample consisted of 3832 (11%) young car drivers (18 – 24 years of age). 

The questionnaire

The questionnaire consisted of 67 questions. Questions are asked about all sorts of traffic related behaviours and items. There are special questions for cyclists, moped riders, motorbike riders and car drivers. Car drivers provided self-reported data, amongst other traffic related items, on the number and kind of accidents they were involved in as a car driver in the last year, the number and kind of fines they received as a car driver in the last year, the annual mileage, the average driving speed on several types of roads, the amount of alcohol they tend to drink when they have to drive afterwards, the tendency to wear the seatbelt and the motivations for speeding, driving under influence of alcohol and not wearing the seatbelt. Several demographic and background variables of the respondents were recorded as well (such as sex, age, level of education, number of years having a drivers’ licence, job participation, etc.).

Measures and occurrence of deviant driving behaviour

There are four variables that can give us an indication of the traffic behaviour of car driving respondents. The first variable is speeding. Respondents were asked to mention their average speed on several types of roads (with different maximum speeding limits). Based on the sample distribution the respondents were divided into three groups: drivers who tend to follow the limits (on average not more than 14% above the limit), drivers who have a medium tendency to speed (between 15% and 22% above the maximum speeding limit) and drivers who have a strong tendency to speed (more than 22% above the maximum speeding limit). Of the total sample 89% belongs to the first category, 8% in the second and 3% in the third. Among young car drivers (18 – 24) the occurrence of speeding is higher (6% has a strong tendency to speed and 15% a medium tendency). 

The second variable is driving under the influence of alcohol. The respondents were asked to mention the maximum amount of alcohol (in glasses) they drink when they have to drive a car afterwards. Based on the distribution of this variable respondents were divided into three groups: drivers who don’t drink alcohol or drink a maximum of 2 glasses (91% of all car drivers in the sample), drivers who drink 3 or 4 glasses (7% of all car drivers) and drivers who drink 5 or more glasses (2% of all car drivers). Among young car drivers this behaviour is less common (3% drink 3 or 4 glasses and 1% 5 or more).

The third variable is wearing the seatbelt as a driver. Respondents were asked how often – out of 10 times - they wear the seatbelt. Based on the distribution of this variable respondents were divided into three groups: drivers who (nearly) always wear the seatbelt (70 – 100% of the time), drivers who have a medium tendency to disregard the seatbelt (40 – 60% of the time they wear a seatbelt) and drivers who tend to not wear the seatbelt at all (0 – 30% of the time they wear a seatbelt). Of all car drivers in the sample 85% belongs to the first category, 7% in the second and 8% in the third. Among young car drivers not wearing the seatbelt is more common (10% has a strong tendency and 8% a medium tendency).

The fourth variable is the number of traffic fines (parking fines were excluded) they received as a car driver during the past year. Based on the distribution of this variable respondents were divided into three groups: drivers who did not receive a traffic fine at all (84% of all car drivers), drivers who received 1 traffic fine (12% of all car drivers) and drivers who received more than 1 traffic fine (4%). Among young car drivers receiving a traffic fine is less common (9% has received 1 fine and 87% received no fine).

Correlations between these behavioural variables (see table 1 appendix) show that the four indicators of deviant and risky driving behaviour are – to some extent – interrelated. This suggested an underlying structure or pattern in the four behavioural variables. Factor analysis (Principal Component Analysis) on these four behavioural variables together with the number of traffic accidents while driving a car in the past year, confirmed the existence of a underlying factor. The four behavioural variables had strong loadings on this factor while the accident variable appeared to be a separate factor.

A scale was constructed by adding up the values of the four behavioural variables (Cronbach’s Alpha = .38). The minimum score on this scale is 4 and the maximum is 12. This driving behaviour scale gives us an indication of the presence of risk taking behaviour. Again drivers were divided into three groups: drivers who appear to have a low level of risk taking behaviour (low risk profile; score 4 or 5), drivers who have a medium level of risk taking behaviour (medium risk profile; score 6) and drivers who have a high level of risk taking behaviour (high risk profile; score 7 - 12). 

Magnitude of the high risk group

Of all car drivers in the sample 6.7% has a high risk profile and 10.8% a medium risk profile. Among young car drivers a high risk profile is more common. Of the drivers 18 – 24 years of age 8.7% has a high risk profile and 11.9% has a medium risk profile. But high risk driving behaviour is most common among drivers who are 25 – 30 years of age. Among these drivers 11% has a high risk profile and 13.4% a medium risk profile.

Relationship between deviant driving behaviour, accident involvement and other traffic behaviour

Drivers with a high risk profile are significantly more prone to be involved in an traffic accident while driving a car. Of the low risk drivers 6.3% was involved in an accident, while 13.5% of the high risk drivers had an accident. The accident involvement of medium risk drivers is 9.4%.

Also there seems to be a relationship between high risk taking as a car driver and other forms of traffic behaviour. High risk takers have significantly more parking fines (18.9% of the high risk group compared to 6% of the low risk group). They also have more fines for other traffic violations (not related to car driving). 3.8% of the high risk drivers received one or more fines for other traffic violations, while this is the case for 1% of the low risk group. 

The same high risk car drivers are significantly more involved in other traffic accidents as well (2.9% of the high risk takers are involved in traffic accidents other then car crashes compared to 1.5% of the low risk takers). 

In short, deviant or risk taking driving behaviour is related to the involvement in car crashes and to other forms of problem traffic behaviour. 

The next step is to take a closer look at the relationship between high risk behaviour and accident involvement by taking into account the possible mediating effects of age and exposure.

Role of mediating variables: exposure and age

Young car drivers in the age of 18 – 24 years have the highest accident involvement (11.5%) as can be seen in figure 1. The accident involvement cannot be explained by a high level of exposure. On the contrary, as age increases the involvement in car crashes decreases, despite a higher exposure (as is operationalised by annual mileage of the driver). For drivers 25 – 30 years of age the annual mileage dramatically increases, but at the same time their accident involvement decreases (to 9.7%). 

The high accident involvement of young drivers can only be partially related to a high incidence of risk taking behaviour. Although young drivers have a relatively high level of risk taking behaviour (8.7% in this age group has a high risk profile), this level is much higher for drivers aged 25 – 30 years (11% in this age group is a high risk taker). 
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Figure 3 Percentage of crash involved drivers, percentage of high risk drivers and the  average annual mileage by age

It seems that the impact of deviant driving behaviour and exposure on the involvement in car crashes is mediated by age. The impact of deviant driving behaviour and exposure seems to be very strong for young drivers. To investigate this interaction further, a multi-factorial ANOVA was performed on the number of car crashes among low risk and high risk drivers with annual mileage as a co-variate. By using annual mileage as a co-variate the influence of exposure on accident involvement was controlled for. This analysis revealed a significant interaction effect between age and the level of deviancy in car driving on the accident rate. The results of this analysis are shown in figure 2.

The results show that there is a significant effect of age – independent of mileage - on the accident rate and that high risk driving behaviour has a very strong impact on the accident rate of young drivers. This impact is strongest for young drivers in the age of 18 – 24. Among drivers aged 25 – 30 deviant driving behaviour also has an impact but less pronounced. Factors related to young age apparently mediate the influence of deviant driving behaviour on the risk of having a car crash. 
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Figure 4 Accident (as a car driver) rate per 1000 drivers of low risk and high risk drivers by age, estimated with annual mileage as a covariate 

A logical explanation for the age differences would be driving experience. To see wether this is only possible explanation another multi-factorial ANOVA was performed on the number of car crashes among low risk and high risk drivers with experience (number of years having a drivers licence) and annual mileage as co-variates. This is done for the age groups 18-24, 25-30 and 31-45. This analysis showed a significant interaction effect of age and a high level of risk behaviour on the accident rate (see figure 3). As can be seen in figure 3 the age differences disappear in low risk drivers after controlling for experience and exposure. Young low risk drivers do have a higher accident involvement, but after gaining some experience their accident risk rapidly declines. This does not seem to be the case for young high risk drivers. Their accident risk is not strongly mediated by experience, but seems to be more influenced by other (age) related factors.
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Figure 5
Accident (as a car driver) rate per 1000 drivers of low risk and high risk drivers by three age groups, estimated with experience and annual mileage as covariates 

The next step is to find relevant differences between young low risk and high risk drivers and try to characterise the young drivers with a high risk profile. In doing this perhaps the factors related to the high accident risk among youngsters become apparent.

Differences between high and low risk car drivers

Young car drivers with a high risk profile were compared to those with a low risk profile with regard to several back ground variables. Also accident involvement was related to these background variables. The results of this comparison is shown in tables 2 en 3 (appendix). All background variables made a difference for the level of deviancy in driving behaviour. High risk driving is most common in males (13.8% of the males are high risk drivers compared to 3.2% of the females). The same is true for accident involvement, but less pronounced (13.6% of the male and 9.4% of the female drivers were involved in an accident).

Experience (number of licensed years) does make a difference. High risk driving is more common among more experienced drivers. The involvement in accidents is highest after two years of driving experience (13.6%). After 3 years the accident involvement starts to decline, while high risk behaviour starts to increase rapidly.

There is a strong relationship between annual mileage and high risk driving. Among young car drivers with a relatively high mileage a high risk profile is very common (16.3% of the high mileage drivers compared to 2.6% of the drivers with a low mileage). The same relationship exists for accident involvement.

Also being employed, low education, being single and living in a less urbanised environment increases the likelihood for young car drivers to engage in deviant, risk taking behaviour on the road. Being involved in an accident is related to having a job and a relatively low level of education (but less pronounced) as well. Being single and living in a less urbanised environment did not relate with accident involvement at all.

Most relationships described above were also found for car drivers in a reference age group of 31 – 45 years. However, there are a few exceptions. 

A low level of education is associated with high risk driving, but not as pronounced as is the case for the younger drivers. For the 31 – 45 age group the relationship between level of education an accident involvement is exactly in the opposite direction. Car drivers with a high level of education are more prone to be involved in an accident.

The level of urbanisation is not related to a high risk profile in the 31 – 45 group, but is related to accident involvement. Living in an highly urbanised environment increases the accident involvement for this age group. Also being single increases the likelihood of being involved in an accident.

The bi-variate analysis of the existing relationships between background variables, risk profile and accident involvement gives some idea about how to characterise the high risk group. But the two way tables do not capture the interrelationships among the variables. For this reason a multiple correspondence analysis (HOMALS) was performed. HOMALS (homogeneity analysis via alternating least squares) can be thought of as the analysis of a multiway contingency table (with more than two variables) which makes it possible to summarise the relationships between all the variables with a single two-dimensional plot. This analysis is done for young car drivers separately and the results are show in figure 4 (see also table 4 appendix).

Dimension 1 in the figure makes a strong distinction between the different levels of exposure (annual mileage), with high mileage on the left end and low mileage on the right end of the dimension. Strongly related with this factor is employment. Dimension 2 makes the best distinction between both sexes, with females at the high end and males at the low end of the dimension.

As can be seen in figure 4 high risk driving behaviour of young drivers is most strongly related with being male and spending a lot of time on the road (a high annual mileage). These factors also seem to have a strong association with the involvement in an accident while driving a car. The time spend on the road is related to a relatively low level of education and being employed at young age already. Driving experience seems to be relatively independent from this constellation of factors. Other factors like living in a more rural environment or the civil status do not seem to have a direct association with high risk driving and accident proneness. If there is one it probably is related to exposure.

[image: image5.wmf]0

0,1

0,2

0,3

0,4

0,5

1985

1987

1989

1991

1993

1995

1997

male 18-24

female 18-24

total male

total female

Figure 6
Results of the multivariate correspondence analysis (Homals) with several background variables, risk profile and accident involvement of young car drivers 

Young drivers’ motives for high risk driving

Young car drivers with a high risk profile were compared to those with a low risk profile with regard to their motives for violations. The results are shown in table 5 (appendix) and indicate strong differences in motivation between high and low risk drivers. Speeding is more motivated with fun, boredom and being in a hurry by high risk drivers compared to low risk drivers. This is not unique for young drivers; the same pattern can be found in the 31-45 age group. Young drivers do motivate their speeding more with fun and boredom than the older drivers do.

Driving under influence of alcohol is much more motivated by high risk drivers with “it doesn’t effect my driving”, “it’s not sociable to stay sober”, “having no choice”, and “it’s a habit” compared to low risk drivers. The same pattern is found for the 31-45 age group. The differences between the high risk and low risk drivers in this age are even more pronounced.

Not wearing the seatbelt is much more motivated by high risk drivers with “not comfortable”, “forgotten”, “dangerous near water”, “unnecessary during short rides” and the fear of being more severely injured when involved in an accident.

Conclusions study 3

The present study has shown that different types of deviant driving behaviour (speeding, DUI, seatbelt wearing and traffic fines) are to some extent interrelated. On the basis of the coincidence of these different types of deviant driving behaviour it was possible to determine a drivers’ risk profile. Of all young car drivers 18-24 years of age 8.7% has a high risk profile. Although this is a relatively high percentage (6.7% of all car drivers are high risk takers) this level is even higher for drivers 25 – 30 years of age (11% in this age group is a high risk taker).

The results also show that deviant or risk taking driving behaviour in general is related to the involvement in car crashes and to other forms of problem traffic behaviour. Age is a strong mediating factor that influences the effect of high risk driving behaviour on accident involvement. High risk driving behaviour has – independent of exposure - a very strong impact on the accident rate of younger drivers. This impact is strongest for young drivers in the age of 18 – 24. Also it seems that the accident risk of young high risk drivers is not so much mediated by experience, but seems to be more influenced by other (age related) factors.

The study shows that there is a hard core problem group within the group of young car drivers. These hard core problem drivers make themselves manifest by a high level of deviant driving behaviour and a high involvement in accidents while driving a car. The most distinguishing marks of these hard core problem drivers are being male and spending a lot of time on the road (a high annual mileage). This time spend on the road seems to be related to a relatively low level of education and starting to work at young age.

General discussion

………….

……………
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Technical Appendix  Study 1

Table 5: Comparison between adolescents, who reported “hard core” problem traffic behaviour (HT) and non-“hard core” problem traffic behaviour adolescents (n-HT).

	
	“hard core” problem traffic behaviour 

(HT)
	non-

“hard core” problem traffic behaviour 

(n-HT)
	sign

	N

A. General background variables
	73
	4359
	

	Sex
	
	
	*

	Male
	79.5%
	57.3%
	

	Female
	20.5%
	42.7%
	

	Age
	
	
	*

	age-group 1 (average 11.5 years)
	4.1%
	27.0%
	

	age-group 2 (average 13.5 years)
	17.8%
	37.8%
	

	age-group 3 (average 15.5 years)
	52.1%
	27.5%
	

	age-group 4 (older)
	26.0%
	7.7%
	

	Place of living (urbanisation)
	
	
	

	city (incl. suburbs)
	11.0%
	18.8%
	

	smaller town
	23.3%
	26.5%
	

	Village
	56.2%
	50.2%
	

	Countryside
	9.6%
	4.5%
	

	Father’s occupation (SES)
	
	
	

	Low
	4.5%
	4.6%
	

	Middle
	77.6%
	73.9%
	

	High
	17.9%
	21.6%
	

	Mother’s occupation (SES)
	
	
	

	Housewife
	58.2%
	44.3%
	

	Low
	23.9%
	17.9%
	

	Middle
	14.9%
	31.5%
	

	High
	3.0%
	6.3%
	

	School performance (self-rated)
	
	
	*

	below average (bad)
	9.6%
	2.2%
	

	Average
	54.8%
	47.4%
	

	Good
	26.0%
	45.5%
	

	very good
	9.6%
	4.9%
	

	Health (self-rated)
	
	
	*

	very healthy
	20.8%
	30.1%
	

	normally healthy
	58.3%
	66.3%
	

	not very healthy
	20.8%
	3.6%
	

	General feeling about life at present
	
	
	*

	very happy
	32.4%
	35.7%
	

	quite happy
	50.7%
	56.7%
	

	not very happy
	5.6%
	5.7%
	

	not happy at all
	11.3%
	1.8%
	

	Do you often talk with your parents about things that interest you?
	
	*

	Never
	18.1%
	4.0%
	

	Sometimes
	50.0%
	44.7%
	

	Often
	25.0%
	33.0%
	

	very often
	6.9%
	18.3%
	

	How often do you see your friends after school hours?
	
	
	*

	never (I don’t have friends)
	1.4%
	2.1%
	

	once a week or less
	8.2%
	20.6%
	

	2 to 3 times per week
	19.2%
	36.1%
	

	4 to 5 times per week
	71.2%
	41.2%
	

	B. Other problem behaviours

Drinking habits
	
	
	*

	no problem drinking behaviour
	27.7%
	86.2%
	

	problem drinking behaviour
	72.3%
	13.8%
	

	Smoking habits
	
	
	*

	no problem smoking behaviour
	42.2%
	89.8%
	

	problem smoking behaviour
	57.8%
	10.2%
	

	Gambling habits
	
	
	*

	no problem gambling behaviour
	75.3%
	94.7%
	

	problem gambling behaviour
	24.7%
	5.3%
	

	Bullying (aggressive behaviour)
	
	
	*

	never joins into bullying
	11.1%
	27.0%
	

	Sometimes joins into bullying
	69.4%
	69.1%
	

	often joins into bullying
	19.4%
	3.8%
	

	C. Parent’s problem behaviour

Parent’s drink-driving
	
	
	*

	never witnessed parents driving a car after drinking alcohol
	37.0%
	80.7%
	

	has witnesses parents driving a car after drinking alcohol
	63.0%
	19.3%
	

	Parent’s drinking habits
	
	
	*

	both parents drink less often than once a week
	18.6%
	36.1%
	

	at least one parent drinks weekly
	35.7%
	34.1%
	

	at least one parent drinks daily
	45.7%
	29.9%
	

	Parent’s smoking habits
	
	
	*

	no parent smokes
	23.5%
	42.7%
	

	at least one parent smokes
	76.3%
	57.3%
	

	Parent’s gambling habits
	
	
	

	no parent gambles
	85.9%
	91.2%
	

	at least one parent gambles
	14.1%
	8.8%
	


* Pearson Chi-Square significant at .01 (2-sided)
Appendix study 2

Scales

Method: every scale is the mean of the answers. Generally is was possible to have one, (or two or three with scales consisting of relatively many variables) missing values and the mean was based on the non-missing variables.

1.
Outcome variables

1.
Traffic violations:

G34.
Intentionally disobeyed a stop sign or a red traffic light while driving a vehicle?


G45.
Drove over the speed limit just for fun?

G49.
Been pulled over by the police for speeding?

Categories: 1 = no/never, 2 = once/one time, 3 = 2‑3 times, 4 = 4‑6 times, 5 = 6 or more times

compute traffbeh = mean.2(g34, g45, g49).
Traffic violations, mean (2) of g34, g45, g49.
Cronbach’s Alpha: .35.

2.
Traffic accidents

Ever: Rate how many accidents in which you have ever been involved as a . . .

M4.
Pedestrian 

M6.
Bicycle, moped, or motorcycle rider

Categories: 1 = none, 2 = one, 3 = 2‑3, 4 = 4‑5, 5 = 6 or more
compute t1  = mean.2(m04,m06).

Cronbach’s Alpha: .55.
Past year: Rate how many accidents in which you have been involved in the past year as a . . .

M7.
Pedestrian 

M9.
Bicycle, moped, or motorcycle rider

Categories: 1 = none, 2 = one, 3 = 2‑3, 4 = 4‑5, 5 = 6 or more
Categories: 1 = none, 2 = one, 3 = 2‑3, 4 = 4‑5, 5 = 6 or more
compute t2  = mean.2(m07,m09).

Cronbach’s Alpha: .53.

3.
Other type of accidents

People can also suffer a number of other types of accidents, for example, falls, near‑drownings, burns (including fires and fireworks), injuries from machinery (e.g. saws or drills), or suffocation.  We would like to ask you about such accidents.  Please count any accident you had in only one category.
Please indicate in how many accidents you have been involved in which you considered calling on or called on medical assistance.  Please use the following response categories:
Rate how many accidents in which you have ever been involved . . .

M10.
Sports or exercising

M11.
Falls (from a height or falling over) 

M12.
Burns (hot liquids, stoves, appliances, fires, or explosions) 

M13.
Almost drowning (pool, lake, ocean, falling through ice), Poisoning (chemicals, fumes, smoke, liquids, or pills), or Suffocation

M14.
Weapons or physical violence (assault, beating or attack with knife or firearm)


Cronbach’s Alpha: 58.

Rate how many accidents in which you have been involved in the past year . . .

M15.
Sports or exercising 

M16.
Falls (from a height or falling over)  

M17.
Burns (hot liquids, stoves, appliances, fires, or explosions)  

M18.
Drowning (pool, lake, ocean, falling through ice), Poisoning (chemicals,



fumes, smoke, liquids, or pills), or Suffocation 

M19.
Weapons or physical violence (assault, beating or attack with knife or firearm)


Cronbach’s Alpha: .64.

2.
Other types of risk-behaviors

General form: Have you ever . . . ?
1.
Substance abuse

1.1
Tobacco smoking

G16.
Used tobacco products regularly (e.g., cigarettes, chew, snuff etc.)

1.2
Alcohol consumption

G9.
Consumed hard liquor (e.g. tequila, whiskey, vodka, or gin)



before you were 21? 

G10.
Consumed alcoholic beverages (e.g. beer, wine, or wine coolers)



before you were 21? 

G11.
Got drunk (intentionally) just for the fun of it (at any age)? 

G12.
Got drunk just to fit in and be part of the crowd (at any age)? 
compute alc_use = mean.3(g09 to g12).
Cronbach’s Alpha: .74

1.3
Alcohol, illegal buying

G13.
Lied about your age to buy alcohol before you turned 21?
G14.
Had an older brother/sister or friend buy alcohol for you?
G15.
Bought alcohol for a brother/sister or friend?

compute alc_buy = mean.2(g13 to g15).

Cronbach’s Alpha: .67.

1.4
Druguse
G17.
Used "soft" drugs such as marijuana (grass, pot)? 

G18.
Used "hard" drugs such as crack, cocaine, or heroin?
compute druguse =mean.1(g17, g18).

Cronbach’s Alpha: .42.
1.5
Being high or under the influence of alcohol

G19.
Gone to school when you were drunk or high on drugs? 

G20.
Gone to work when you were drunk or high on drugs? 

G21.
Gone to a concert when you were drunk or high on drugs? 

G22.
Gone to a club/dance/party when you were drunk or high on drugs? 

G23.
Gone to a club/dance/party to get drunk or high on drugs?
compute high = mean.4(g19 to g23).

Cronbach’s Alpha: .83.

2.
Problem behavior 

2.1
Problem behavior at school
G25.
Cheated on school/college/university tests (e.g., cheat sheet,


copy from neighbor, etc.)? 

G26.
Been sent out of a classroom because of "bad" behavior


(e.g. inappropriate behaviors, cheating etc.)? 

G27.
Been suspended or expelled from school/college/university? 

G28.
Stayed away from school/classes when your parent(s) thought you were there?
 

G29.
Intentionally missed classes over a number of days for "no reason," just for fun (e.g., there was no family emergency)?
G31.
Been in trouble at school so that your parents received


a phone call about it? 

G32.
Skipped school/work (pretending you are ill)?

compute schbeh = mean.3(g25 to g29, g31, g32).

Cronbach’s Alpha: .74.

2.2 
Leaving home

G48.
Stayed out all night without informing your parents about your  
whereabouts?
3.
Delinquency

3.1
Vandalism 

G1.
Smashed bottles on the street, school grounds, or other areas? 

G2.
Intentionally damaged or destroyed property belonging to your parents


or other family members (brothers or sisters)? 

G3.
Intentionally damaged or destroyed property belonging to a school,


college, or university? 

G4.
Intentionally damaged or destroyed other property (signs, windows, mailboxes,


parking meter, etc.) that did not belong to you? 

G5.
Intentionally damaged or destroyed property belonging to your employer


or at your workplace?  

G6.
Slashed or in any way damaged seats on a bus, in a movie theater,


or something at another public place? 

G7.
Written graffiti on a bus, on school walls, on rest room walls,


or on anything else in a public place? 

G8.
Committed acts of vandalism when coming or going


to a football game or other sports event? 

G47.
Broken things around the house?  

compute vandal = mean.8(g01 to g08, g47).

Cronbach’s Alpha: 84

3.2
Theft

G53.
Stolen, taken, or tried to take something from a family member or relative



(e.g. personal items, money, etc.)? 

G54.
Stolen, taken, or tried to take something worth $10 or less (e.g. newspaper,



pack of gum, mail, money, etc.)? 

G55.
Stolen, taken, or tried to take something worth between $10 and $100



(e.g. shirt, watch, cologne, video game cartridge, shoes, money, etc.)? 

G56.
Stolen, taken, or tried to take something worth more than $100 (e.g. leather jacket,



car stereo, bike, money, etc.)? 

G57.
Stolen, taken, or tried to take something that belonged to "the public"



(e.g. street signs, construction signs, etc.)? 

G58.
Stolen or tried to steal a motor vehicle (e.g., car or motorcycle)? 

G59.
Bought, sold, or held stolen goods or tried to do any of these things?
compute theft = mean.6(g53 to g59).

Cronbach’s Alpha: .76

3.3
Assault
G60. 
Hit or threatened to hit a person? 

G61.
Hit or threatened to hit your parent(s)? 

G62.
Hit or threatened to hit other students/peers or people? 

G63.
Used force or threatened to beat someone up if they didn't give you money



or something else you wanted? 

G64.
Been involved in gang fights or other gang activities? 

G65.
Beaten someone up so badly they required medical attention?
compute assault = mean.5(g60 to g65).
Cronbach’s Alpha: .73

3.4
Carry a weapon

G66.
Carried a knife, razor, switchblade, club, bat, gun, or any other object you could use as a weapon (e.g. pepper spray, etc.)?   

G67.
Carried a knife, razor, switchblade, club, bat, gun, or any object you could use as a weapon with the intention of using it in a fight?
compute weapon= mean.1(g66 , g67).

Cronbach’s Alpha: .64.

3.5
General deviance
G35.
Been on someone else's property when you knew you were not supposed to be there? 

G36.
Failed to return extra change that you knew a cashier gave you by mistake?
 

G37.
Tried to deceive a cashier to your advantage (e.g. flash a larger 
bill and give a smaller one)?
G39.
Let the air out of the tires of a car or bike?

G40.
Lied about your age to get into a nightclub/bar? 

G41.
Made nuisance/obscene telephone calls? 

G42.
Avoided paying for something (e.g. movies, bus or subway rides, food, etc.)? 

G43.
Used fake money or other things in a candy, coke, or stamp machine?
 

G44.
Shaken/hit a parked car just to turn on the car's alarm?

compute general = mean.8(g35 to g37, g39 to g44).

Cronbach’s Alpha: .79.

3.6
Police contacts and contacts with the criminal Justice system

G50.
Been pulled over by the police for something other than speeding? 

G51.
Appeared before court? 

G52.
Been arrested?
compute legal = mean.2(g50 to g52).
Cronbach’s Alpha: .50

3.7
Delinquency and deviant behavior, total

Mean of  vandalism, theft, assault, carrying a  weapon, sold drugs, and general deviance'.

compute  Tot = mean.30(g01 to g08, g24, g53 to g59, g60 to g65, g66, g67, g35 to g37, g39 to g44).

Cronbach’s Alpha: .92.

All the deviance and other types of risk-behaviors variables:

Categories: 1 = no/never, 2 = once/one time, 3 = 2‑3 times, 4 = 4‑6 times, 5 = 6 or more times
2.
Determinants

1.
Exposure to traffic

compute expos = sum (m01, m03).
Rate how much you were IN TRAFFIC as a . . . .

M01.
Pedestrian 

M03.
Bicycle, moped, or motorcycle rider

Categories:1 = 1-3 times a month, 2 = a few times a week, 3 = daily, more than 1 hour, 4 = daily, between 30 minutes and 1 hour, 5 = daily, less than 30 minutes

2.
Life-style 

Time spent in an average week . . .

J01.
Playing school or community sports or participating in school clubs


(e.g. computer club, chess club, music club, etc.) 

J02.
Watching TV alone 

J03.
Doing homework or reading alone 

J04.
Hanging out with friends in a public place (e.g. crusing, mall, arcade, etc.) 

J05.
Hanging out with friends at someone’s house (e.g. watching TV,


playing video games, studying together, talking, playing other games, etc.) 

J06.
Exercising, jogging, working out, other forms of exercise or leisure sports 

J07.
Spending time with a boyfriend/girlfriend 

J08.
Spending time alone (e.g. in your room, getting extra sleep, etc.) 

J09.
Participating in community organizations (e.g. political; religious, such as a

youth group; community, such as boys’/girls’ clubs, etc.)
3.
Related to exposure

b16 
Urbanization level

O1.
How many jobs have you had (including any present job)? 

a.  0,  b.  1, c.  2, d.  3, e.  4 or more

I09.
What is the average amount of time you spend on a school night doing homework?

Categories: 1. 0 to 30 minutes, 2. 30 minutes to 1 hour, 3. 1 to 2 hours, 4. 2 to 3 hours, 5. 3 or more hours
4.
Theoretical relevant variables
4.1.
Shame

Would you feel shameful, guilty, or remorseful if you . . .

H9.
smashed bottles in the street or destroyed street signs? 

H10.
drove an automobile while under the influence of a moderate amount of alcohol?
 

H11.
smoked marijuana? 

H12.
consumed an illicit substance (e.g. crack or cocaine)? 

H13.
stole something worth less than $10? 

H14.
stole something worth more than $100? 

H15.
physically hurt/assaulted someone (e.g. beat someone up)? 

H16.
used a weapon (e.g. knife, gun, blunt object, club, stick) to hit, hurt,



or injure someone?
Categories: 1 = definitely would not, 2 = probably would not, 3 = probably would, 4 = definitely would.

compute shame = mean.7 (h09 to h16).

Cronbach’s Alpha: .87.

4.2
Self-control, Grasmick scale

compute grasm_sc=mean.23(l01 to l24).
Cronbach’s Alpha: .85.

4.3 
Aggressive mode of coping, generally

A.
Suppression of Aggression (SOA) (7 items)
1. C23.    People who get angry at me better watch out  (R)
2. C32.    If someone tries to hurt me, I make sure I get even with them  (R)
3. C46.    If someone does something I really don’t like, I yell at them about it  (R)
4. C48.    I lose my temper and “let people have it” when I’m angry  (R)
5. C53.    I pick on people I don’t like  (R)
6. C58.    I say something mean to someone who has upset me  (R)
7. C62.    When someone tries to start a fight with me, I fight back  (R)
compute SOA = mean.5(c23,c32,c46,c48,c53,c58,c62)*7.

Cronbach’s Alpha: .82

B
Impulse Control  (IMC) (8 items)

1. C06.     I’m the kind of person who will try anything once, even if it’s not that safe   (R)
2. C12.    I should try harder to control myself when I’m having fun  (R)
3. C30.    I do things without giving them enough thought  (R)
4. C35.    I become “wild and crazy” and do things other people might not like  (R)
5. C38.   When I’m doing something for fun (for example, partying, acting silly), I tend to get carried way (R)
6. C43.    I like to do new and different things that many people would consider weird or not really safe  (R)
7. C52.    I say the first thing that comes into my mind without thinking enough about it (R)
8. C57.    I stop and think things through before I act

compute IMC = mean.6(c06,c12,c30,c35,c38,c43,c52,c57)*8.

Cronbach’s Alpha: .74.

C
Consideration of Others  (7 items)
1. C03.     Doing things to help other people is more important to me than almost anything else

2. C16.    I often go out of my way to do things for other people

3. C29.    I think about other people’s feelings before I do something they might not like

4. C33.    I enjoy doing things for other people, even when I don’t receive anything in return

5. C40.    I make sure that doing what I want will not cause problems for other people

6. C45.    Before I do something, I think about how it will affect the people around me

7. C55.    I try very hard not to hurt other people’s feelings

compute COO = mean.5(c03,c16,c29,c33,c40,c45,c55)*7.
Cronbach’s Alpha: .73.

3.
Control variables

1. Sex (sex): 0 = female (52.7), 1 = male (46.6%), 

2. Age (age):  range 12-20, 98.7% of the sample between 14 - 18.

3. Ethnic background (ethnic): 1 = Dutch, 2 = else.

4. Home situation (a01): 1 = biological parents, 2 = other situations.

5. Parents: married (a02), 2 = other type of relationships/situation

6. Socio-economic status

a03 
Father’s employment 1= low, 6= high.

a04m 
Father’s educational level: 1= low, 6= high.

a05 
Mother’s employment: 0= no, 1 = yes, full time, or multiple jobs

a09 
Number of persons in the household: 1 = 1 or two, 4 = six or more

a12  
Number of rooms: 1 = 1 or two, 5 = 9 or more

a13 
Ownership of the home: 1 = renting, 2 = owner

a14 
Family Income: 1 =( 40,000 or less, 5 = ( 300,000 or more.

a15 
Occupational level: 1 = high (owner large company, university level), 6 = low (manual work)

7.
Social desirability/truthful answers 

val compute val = c08 + c19 + c27.    

C8.
I am answering these questions truthfully

C19.
Everyone makes mistakes at least once in awhile

C27.
I have never met anyone younger than I am g16

compute val = c08 + c19 + c27.
Cronbach’s Alpha (():  -.05.

Table 1: Descriptive Statistics, N = 1080

	 
	Mean
	Std. Deviation
	Minimum
	Maximum

	Socio-demographic variables 
	
	
	
	

	SEX  Sex
	.5
	.50
	0
	1

	AGE
	15.7
	1.23
	12
	20

	ETHNIC  Ethnical background
	1.1
	.31
	1
	2

	A01  Home situation
	1.1
	.33
	1
	2

	A02  Parental marital status
	1.1
	.35
	1
	2

	WORKMO
	.2
	.41
	0
	1

	B16  Hometown
	2.8
	1.36
	1
	7

	Socio-economic situation
	
	
	
	

	WORKVA
	.0
	.19
	0
	1

	FA_UN
	.0
	.16
	0
	1

	A15  Primary wage earner
	2.4
	.98
	1
	6

	A04M  Father education
	4.3
	1.22
	2
	7

	A09  Persons in house
	3.0
	.55
	1
	4

	A12  Rooms
	3.3
	1
	1
	5

	A13  Rent or own
	1.8
	.43
	1
	2

	A14  Family income
	3.0
	.90
	1
	5

	Traffic violations
	
	
	
	

	TRAFFBEH
	2.2
	.82
	1
	5

	G34  Disobey stop signs
	3.7
	1.62
	1
	5

	G45  Speeding
	1.6
	1.30
	1
	5

	G49 stopped by police for speeding (N=1078)
	1.1
	0.54
	1
	5

	Traffic accidents
	
	
	
	

	M04  Ever pedestrian
	1.3
	.64
	1
	5

	M06  Ever bike
	1.8
	1.01
	1
	5

	T1  At least one traf. acc. ever
	1.5
	.70
	1
	5

	M07  Past year pedestrian
	1.1
	.43
	1
	5

	M09  Past year bike
	1.4
	.74
	1
	5

	T2  At least one traf. acc. past year
	1.2
	.50
	1
	5

	Other type of accidents
	
	
	
	

	M10  Ever sports
	2.3
	1.27
	1
	5

	M11  Ever falls
	2.9
	1.46
	1
	5

	M12  Ever burns
	1.8
	1.06
	1
	5

	M13  Ever near drown, poisoning or suffocation
	1.3
	.63
	1
	5

	M14  Ever, Weapons or physical violence
	1.3
	0.73
	
	

	M15  Past year sports
	1.7
	1.02
	1
	5

	M16  Past year falls
	2.0
	1.25
	1
	5

	M17  Past year burns
	1.4
	.79
	1
	5

	M18  Past year near drown, poisoning or suffocation
	1.1
	.45
	1
	5

	M19  Past year, Weapons or physical violence
	1.4
	.8
	1
	5

	Exposure to traffic
	
	
	
	

	M01  Traffic pedestrian
	2.8
	1.36
	1
	5

	M03  Traffic bike
	3.3
	1.09
	1
	5

	Life style indicators
	
	
	
	

	J01  Sports time
	1.8
	.84
	1
	5

	J02  TV time
	2.7
	.96
	1
	5

	J03  Homework time
	2.7
	.90
	1
	5

	J04  Public time
	2.0
	.94
	1
	5

	J05  Private time
	2.3
	.82
	1
	5

	J06  Exercise time
	2.1
	.84
	1
	5

	J07  Partner time
	2.3
	1.17
	1
	5

	J08  Alone time
	2.5
	1.05
	1
	5

	J09  Community time
	1.3
	.62
	1
	5

	O01  Jobs
	2.7
	1.27
	1
	5

	I09  Homework time
	2.8
	1.10
	1
	5

	Delinquency and risky behavior
	
	
	
	

	VANDAL
	1.5
	.67
	1
	4.67


Tables study 2
Table 1. Relationship between disobeying a stop sign/red light and delinquency, problem behavior, substance abuse, accidents (highest quartile), N = 1080.
	Traffic violations
	No/never
	1 - 3 times
	4 - 6 times
	6 or more

	    N
	215
	200
	62
	603

	Delinquency
	
	
	
	

	   Vandalism ***
	9.3 
	15.5 
	19.4 
	32.7 

	   Theft ***
	10.2 
	15.0 
	21.0 
	35.2 

	   Assault ***
	11.6 
	17.5 
	29.0 
	33.5 

	   Weapon ***
	16.3 
	23.0 
	27.4 
	35.5 

	   Deviant behavior ***
	7.0 
	12.5 
	14.5 
	34.8 

	   Police contacts ***
	9.8 
	18.5 
	27.4 
	31.5 

	Total  ***
	7.4 
	12.5 
	16.1 
	35.3 

	Problem behavior
	
	
	
	

	   Problem behavior at school ***
	8.8 
	13.5 
	16.1 
	36.2 

	   Leaving home **
	6.0 
	9.5 
	8.1 
	13.8 

	Substance abuse
	
	
	
	

	   Tobacco ***
	17.7 
	20.0 
	21.0 
	40.0 

	   Alcohol use ***
	14.0 
	12.5 
	16.1 
	34.0 

	   Alcohol buy ***
	16.7 
	19.0 
	12.9 
	28.9 

	   Drug use ***
	12.6 
	15.0 
	14.5 
	31.8 

	   Drunk/High ***
	9.8 
	17.0 
	14.5 
	34.0 

	Traffic accidents ever  
	
	
	
	

	   Pedestrian accidents(a)  ns
	12.6 
	19.5 
	22.6 
	18.9 

	    Bicycle/motorcycle (a) ***
	11.6 
	19.5 
	25.8 
	26.5 

	Total ever  ***
	17.7 
	27.0 
	30.6 
	31.7 

	Traffic accidents past year 
	
	
	
	

	   Pedestrian accidents (a) ns
	5.1 
	8.5 
	12.9 
	7.6 

	   Bicycle/motorcycle (a)  *
	18.1 
	22.0 
	27.4 
	27.0 

	Total past year (a) (b) ns
	20.5 
	24.0 
	29.0 
	29.0 

	Other type of accidents-ever
	
	
	
	

	   Sports **
	9.8 
	12.5 
	9.7 
	17.9 

	   Falls **
	15.8 
	18.5 
	19.4 
	26.5 

	   Burns (b) ns
	17.7 
	21.5 
	21.0 
	24.9 

	  Near drawn or poisoned (a)  ns
	12.6 
	25.5 
	16.1 
	17.9 

	Other type of accidents-past year
	
	
	
	

	   Sports  (b)
	13.5 
	20.5 
	14.5 
	20.9 

	   Falls  (b)
	22.3 
	31.5 
	27.4 
	30.5 

	   Burns (a)  *
	15.8 
	27.5 
	16.1 
	23.2 

	   Near drawn or poisoned (a)  *
	4.7 
	12.0 
	8.1 
	6.5 

	Victim of assault ever (a)  **
	10.2 
	18.5 
	14.5 
	20.7 

	Victim of assault past year (a) .07
	6.5 
	12.5 
	4.8 
	11.3 


(a) Variable was dichotomized in this analysis: no accident/injury versus one accident/injury or more.

(b) Test of linearity was significant (p <.05).

* 
0.05 > p >.01;  

** 
0.01 > p >.001;  

*** 
p <.001

Table 2. Relationship between speeding and delinquency, problem behavior, substance abuse, accidents (highest quartile), N = 1080.

	Traffic violations
	No,never
	Once 
	1 - 4 times
	6 or more

	    N
	831
	40
	104
	105

	Delinquency
	
	
	
	

	   Vandalism ***
	16.5 
	30.0 
	51.0 
	55.2 

	   Theft ***
	16.8 
	35.0 
	57.7 
	60.0 

	   Assault ***
	19.1 
	35.0 
	45.2 
	57.1 

	   Weapon ***
	20.5 
	27.5 
	56.7 
	68.6 

	   Deviant behavior ***
	15.6 
	30.0 
	49.0 
	62.9 

	   Police contacts ***
	17.1 
	35.0 
	51.0 
	53.3 

	Total  ***
	15.6 
	27.5 
	53.8 
	63.8 

	Problem behavior
	
	
	
	

	   Problem behavior at school ***
	18.9 
	20.0 
	49.0 
	55.2 

	   Leaving home ***
	6.5 
	25.0 
	28.8 
	24.8 

	Substance abuse
	
	
	
	

	   Tobacco ***
	26.4 
	32.5 
	44.2 
	51.4 

	   Alcohol use ***
	18.1 
	25.0 
	41.3 
	63.8 

	   Alcohol buy ***
	18.3 
	35.0 
	48.1 
	38.1 

	   Drug use ***
	17.6 
	20.0 
	50.0 
	49.5 

	   Drunk/High ***
	17.1 
	20.0 
	56.7 
	57.1 

	Traffic accidents ever 
	
	
	
	

	   Pedestrian accidents (a)  ***
	14.2 
	30.0 
	30.8 
	30.5 

	   Bicycle/motorcycle (a)  ***
	18.4 
	35.0 
	30.8 
	39.0 

	Total ***
	22.7 
	50.0 
	41.3 
	47.6 

	Traffic accidents past year 
	
	
	
	

	   Pedestrian accidents (a)  ***
	5.5 
	7.5 
	16.3 
	15.2 

	   Bicycle/motorcycle (a) ***
	20.0 
	30.0 
	38.5 
	42.9 

	Total past year (a) ***
	22.0 
	32.5 
	39.4 
	45.7 

	Other type of accidents-ever
	
	
	
	

	   Sports *
	13.4 
	12.5 
	22.1 
	20.0 

	   Falls ns
	22.6 
	12.5 
	19.2 
	28.6 

	   Burns **
	20.1 
	22.5 
	33.7 
	31.4 

	   Near drawn or poisoned (a)  ***
	15.4 
	35.0 
	28.8 
	22.9 

	Other type of accidents-past year
	
	
	
	

	  Sports  ns
	18.2 
	15.0 
	27.9 
	18.1 

	   Falls ns
	28.0 
	27.5 
	29.8 
	35.2 

	   Burns (a)  ***
	19.4 
	15.0 
	39.4 
	29.5 

	   Near drawn or poisoned (a)  ***
	5.3 
	12.5 
	15.4 
	12.4 

	Victim of assault (a)   ***
	14.7 
	20.0 
	33.7 
	26.7 

	Victim of assault-past year (a)  ***
	7.3 
	15.0 
	23.1 
	18.1 


(a) Variable was dichotomized in this analysis: no accident/injury versus one accident/injury or more.

(b) Test of linearity was significant (p <.05).

* 
0.05 > p >.01;  

** 
0.01 > p >.001;  

*** 
p <.001

Table 3: Regression analysis for speeding (1), run a light (2) and traffic violations (3): coefficients, pearson - and partial correlations.

	
	SPEEDING
	
	DISOBEY STOP SIGNS
	
	TRAFFIC VIOLATIONS

	
	B
	Std. Error
	Beta
	Sig.
	
	B
	Std. Error
	Beta
	Sig.
	
	B
	Std. Error
	Beta
	Sig.

	Step 1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(Constant)
	-2.38
	.87
	 
	.01
	
	-1.80
	1.18
	 
	.13
	
	-1.54
	.52
	 
	.00

	Sex
	.39
	.08
	.15
	.00
	
	.30
	.10
	.09
	.00
	
	.23
	.05
	.14
	.00

	Age
	.15
	.03
	.14
	.00
	
	.11
	.04
	.08
	.01
	
	.09
	.02
	.14
	.00

	Ethnic  background
	-.10
	.12
	-.02
	.39
	
	-.48
	.16
	-.09
	.00
	
	-.16
	.07
	-.06
	.02

	Traffic pedestrian
	.02
	.03
	.02
	.52
	
	.01
	.03
	.00
	.88
	
	.01
	.02
	.01
	.60

	Traffic bike
	-.06
	.03
	-.05
	.06
	
	.07
	.04
	.04
	.13
	
	.00
	.02
	.00
	.99

	Father unemployed
	-.23
	.18
	-.03
	.22
	
	-.33
	.25
	-.04
	.19
	
	-.18
	.11
	-.04
	.09

	Father unknown/no contact
	.09
	.23
	.01
	.69
	
	-.14
	.31
	-.01
	.66
	
	-.01
	.14
	.00
	.95

	Mother works
	.11
	.08
	.04
	.18
	
	-.05
	.11
	-.01
	.69
	
	.03
	.05
	.01
	.58

	Sports time
	-.03
	.04
	-.02
	.45
	
	-.06
	.06
	-.03
	.29
	
	-.04
	.02
	-.04
	.16

	TV time
	-.08
	.04
	-.06
	.04
	
	.03
	.05
	.02
	.49
	
	-.01
	.02
	-.01
	.65

	Homework time
	-.08
	.04
	-.06
	.06
	
	.09
	.06
	.05
	.14
	
	-.01
	.03
	-.01
	.84

	Public time
	.13
	.04
	.10
	.00
	
	.03
	.06
	.02
	.66
	
	.06
	.03
	.07
	.02

	Private time
	-.11
	.05
	-.07
	.02
	
	.08
	.07
	.04
	.21
	
	-.01
	.03
	-.01
	.72

	Exercise time
	.04
	.04
	.03
	.34
	
	-.03
	.06
	-.02
	.56
	
	.01
	.03
	.01
	.63

	Partner time
	.04
	.03
	.03
	.24
	
	.01
	.04
	.00
	.89
	
	.02
	.02
	.03
	.20

	Alone time
	-.03
	.03
	-.02
	.37
	
	.01
	.05
	.01
	.86
	
	-.01
	.02
	-.02
	.45

	Community time
	.06
	.06
	.03
	.31
	
	-.27
	.08
	-.10
	.00
	
	-.05
	.03
	-.04
	.17

	Urbanization
	-.01
	.03
	-.01
	.61
	
	.05
	.04
	.04
	.19
	
	.01
	.02
	.01
	.75

	Jobs
	-.03
	.03
	-.03
	.30
	
	.03
	.04
	.03
	.40
	
	.00
	.02
	.01
	.81

	Homework time
	.02
	.04
	.02
	.58
	
	-.06
	.05
	-.04
	.23
	
	.00
	.02
	-.01
	.84

	Home situation
	-.02
	.16
	.00
	.92
	
	.15
	.21
	.03
	.49
	
	.05
	.09
	.02
	.61

	Parental marital status
	-.05
	.15
	-.01
	.74
	
	-.27
	.21
	-.06
	.20
	
	-.08
	.09
	-.04
	.37

	Father education
	-.05
	.03
	-.05
	.08
	
	.11
	.04
	.08
	.01
	
	.02
	.02
	.03
	.33

	People in house
	.02
	.07
	.01
	.72
	
	.10
	.09
	.03
	.29
	
	.05
	.04
	.03
	.21

	Rooms
	.04
	.04
	.03
	.31
	
	.00
	.05
	.00
	.98
	
	.02
	.02
	.02
	.41

	Rent or own
	.04
	.09
	.01
	.70
	
	.06
	.13
	.01
	.65
	
	.05
	.06
	.03
	.35

	Family income
	.01
	.04
	.00
	.87
	
	-.06
	.06
	-.03
	.35
	
	-.01
	.03
	-.01
	.71

	Primary wage earner
	-.06
	.04
	-.04
	.15
	
	-.02
	.06
	-.01
	.79
	
	-.02
	.02
	-.03
	.37

	SOCIAL DESIRABILITY
	.04
	.03
	.04
	.17
	
	.08
	.04
	.06
	.04
	
	.04
	.02
	.05
	.03

	Delinquency, total
	.91
	.09
	.40
	.00
	
	.66
	.12
	.23
	.00
	
	.65
	.05
	.45
	.00

	Step 2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Shame
	-.01
	.06
	.00
	.91
	
	.03
	.08
	.01
	.72
	
	.02
	.04
	.02
	.49

	Grasmick Self-control scale
	.08
	.09
	.03
	.39
	
	.45
	.13
	.14
	.00
	
	.16
	.06
	.10
	.00

	Suppression of aggression
	-.02
	.01
	-.07
	.05
	
	.01
	.01
	.04
	.32
	
	.00
	.01
	-.02
	.58

	Impulse control
	.00
	.01
	.01
	.74
	
	.00
	.01
	.00
	.95
	
	.00
	.01
	.01
	.77

	Consideration of others
	.02
	.01
	.08
	.01
	
	-.01
	.01
	-.02
	.49
	
	.01
	.01
	.04
	.18


Note (1). R2 = .30 for Step 1 (ps <.001); (R2 = .01 for Step 2 (ps <.03). 
Note (2). R2 = .17 for Step 1 (ps <.001); (R2 = .01 for Step 2 (ps <.007).

Note (3). R2 = .37 for Step 1 (ps <.001); (R2 = .01 for Step 2 (ps <.02).
Table 4: Regression analysis for traffic accidents ever (1) and pat year (2): coefficients, pearson - and partial correlations.

	Ever

Step 1
	B
	Std. Error
	Beta
	Sig.
	Past year
	B
	Std. Error
	Beta
	Sig.

	(Constant)
	.68
	.52
	 
	.19
	
	.71
	.37
	 
	.05

	Sex
	.14
	.05
	.10
	.00
	
	.01
	.03
	.01
	.72

	Age
	-.01
	.02
	-.02
	.52
	
	-.01
	.01
	-.04
	.26

	Ethnic  background
	.11
	.07
	.05
	.11
	
	.18
	.05
	.11
	.00

	Traffic pedestrian
	.01
	.02
	.02
	.51
	
	.00
	.01
	.01
	.66

	Traffic bike
	-.02
	.02
	-.04
	.19
	
	-.01
	.01
	-.02
	.52

	Father unemployed
	-.07
	.11
	-.02
	.55
	
	-.11
	.08
	-.04
	.17

	Father unknown/no contact
	.03
	.14
	.01
	.82
	
	-.03
	.10
	-.01
	.78

	Mother works
	.07
	.05
	.04
	.17
	
	.02
	.04
	.02
	.51

	Sports time
	-.01
	.02
	-.01
	.81
	
	.03
	.02
	.04
	.15

	TV time
	.01
	.02
	.02
	.53
	
	-.02
	.02
	-.03
	.25

	Homework time
	-.01
	.03
	-.02
	.63
	
	-.04
	.02
	-.06
	.06

	Public time
	.04
	.03
	.05
	.17
	
	.03
	.02
	.05
	.14

	Private time
	-.01
	.03
	-.01
	.74
	
	.00
	.02
	-.01
	.87

	Exercise time
	.01
	.03
	.02
	.56
	
	.01
	.02
	.02
	.43

	Partner time
	.02
	.02
	.03
	.29
	
	.02
	.01
	.04
	.15

	Alone time
	-.01
	.02
	-.01
	.66
	
	-.01
	.01
	-.02
	.44

	Community time
	.08
	.03
	.07
	.02
	
	.06
	.02
	.07
	.02

	Hometown
	-.01
	.02
	-.01
	.73
	
	.00
	.01
	-.01
	.66

	Jobs
	.04
	.02
	.08
	.02
	
	.03
	.01
	.07
	.04

	Homework time
	.01
	.02
	.02
	.55
	
	.03
	.02
	.06
	.08

	Home situation
	.00
	.09
	.00
	.99
	
	-.04
	.07
	-.03
	.55

	Parental marital status
	-.06
	.09
	-.03
	.53
	
	-.01
	.07
	-.01
	.84

	Father education
	-.01
	.02
	-.02
	.61
	
	-.01
	.01
	-.04
	.25

	People in house
	.00
	.04
	.00
	.95
	
	-.01
	.03
	-.01
	.78

	Rooms
	.03
	.02
	.04
	.20
	
	.01
	.02
	.03
	.37

	Rent or own
	-.10
	.06
	-.06
	.06
	
	-.01
	.04
	-.01
	.80

	Family income
	.00
	.03
	.00
	.91
	
	.00
	.02
	.01
	.82

	Primary wage earner
	-.04
	.02
	-.06
	.08
	
	-.02
	.02
	-.04
	.30

	Social desirability
	.00
	.02
	.00
	1.00
	
	-.01
	.01
	-.03
	.34

	Delinquency, total
	.32
	.05
	.26
	.00
	
	.24
	.04
	.28
	.00

	Step 2
	
	
	
	
	
	
	
	
	

	Shame
	.04
	.04
	.04
	.29
	
	.01
	.03
	.01
	.70

	Grasmick Self-control scale
	.07
	.06
	.05
	.18
	
	.05
	.04
	.05
	.21

	Suppression of aggression
	.00
	.01
	-.01
	.86
	
	.00
	.00
	-.02
	.51

	Impulse control
	.00
	.01
	.01
	.78
	
	.00
	.00
	.02
	.64

	Consideration of others
	.00
	.01
	.01
	.80
	
	.00
	.00
	.03
	.29


Note (1). R2 = .16 for Step 1 (ps <.001); (R2 = .003 for Step 2 (ps =.68).

Note (2). R2 = .16 for Step 1 (ps <.001); (R2 = .003 for Step 2 (ps =.58).
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Tables study 3

Table 1:
Pearson correlations between the variables speeding, driving under influence of 

alcohol, wearing the seatbelt and number of fines 

	
	speeding 
	alcohol impaired driving
	not wearing seatbelt 

	alcohol impaired driving
	.210**
	
	

	not wearing seatbelt
	.193**
	.181**
	

	number of fines
	.173**
	.132**
	.088**


** Correlation is significant at the 0.001 level (2-tailed).

Table 2:
Relationship between several background variables, riskprofile and accident 


involvementof car drivers, for age group 18 – 24 years.

	age 18 – 24 
	low risk
	med. risk
	high risk
	age 18 – 24 
	accident

	
	%
	%
	%
	
	%

	Sex
	
	
	
	Sex
	

	male (N=1975)
	71.6
	14.6
	13.8
	male (N=2235)
	13.6

	female (N=1826)
	87.7
	9.0
	3.2
	female (N=2045)
	9.4

	**
	
	
	
	**
	

	Years licenced
	
	
	
	Years licenced
	

	0-1 year (N=866)
	84.6
	8.5
	6.8
	0-1 year (N=956)
	10.5

	2-3 years (N=1441)
	82.0
	10.8
	7.2
	2-3 years (N=1628)
	13.6

	> 3 years (N=1494)
	73.6
	15.1
	11.3
	> 3 years (N=1695)
	10.1

	**
	
	
	
	*
	

	Annual mileage
	
	
	
	Annual mileage
	

	- 2500 (N=1172)
	90.4
	6.9
	2.6
	- 2500 (N=1296)
	4.8

	2500 – 15000 (N=1580)
	76.3
	13.9
	9.8
	2500 – 15000 (N=1771)
	13.4

	> 15000 (N=826)
	66.2
	17.4
	16.3
	> 15000 (N=929)
	19.1

	**
	
	
	
	**
	

	Employment
	
	
	
	Employment
	

	job (N=2366)
	75.7
	13.8
	10.6
	job (N=2663)
	13.3

	no job (N=1419)
	85.4
	8.8
	5.8
	no job (N=1595)
	8.8

	**
	
	
	
	**
	

	Level of education
	
	
	
	Level of education
	

	low education (N=313)
	66.8
	14.4
	18.8
	low education (N=386)
	13.5

	medium education (N=1805)
	76.7
	13.2
	10.1
	medium education (N=2029)
	13.2

	high education (N=1412)
	86.0
	9.6
	4.5
	high education (N=1562)
	8.0

	**
	
	
	
	**
	

	Married / living together
	
	
	
	Married / living together
	

	yes (N=552)
	82.8
	11.8
	5.4
	yes (N=637)
	10.2

	no (N=3242)
	78.7
	12.0
	9.3
	no (N=3632)
	11.8

	*
	
	
	
	ns
	

	Urbanisation
	
	
	
	Urbanisation
	

	high urbanisation (N=1347)
	80.2
	13.1
	6.8
	high urbanisation (N=1491)
	11.7

	medium urbanisation (N=688)
	78.1
	11.0
	10.9
	medium urbanisation (N=777)
	12.4

	low urbanisation (N=1396)
	78.7
	11.1
	10.2
	low urbanisation (N=1516)
	12.0

	*
	
	
	
	ns
	


*  Pearson Chi Square is significant at the 0.01 level (2-tailed).

** Pearson Chi Square is significant at the 0.001 level (2-tailed).

ns = Pearson Chi Square is not significant at the 0.01 level (2-tailed).

Table 3:
Relationship between several background variables, risk profile and accident 

involvement
of car drivers, for age group 31 – 45 years

	age 31 – 45 
	low risk
	med. risk
	high risk
	age 31 – 45 
	accident

	
	
	
	
	
	%

	Sex
	
	
	
	Sex
	

	male (N=6853)
	74.1
	14.6
	11.3
	male (N=7578)
	7.9

	female (N=6138)
	89.5
	7.9
	2.6
	female (N=6950)
	5.5

	**
	
	
	
	**
	

	Years licenced
	
	
	
	Years licenced
	

	-11 years (N=1681)
	87.1
	8.5
	4.4
	-11 years (N=1912)
	8.3

	12 –22 years (N=9051)
	80.4
	11.7
	7.9
	12 – 22years (N=10098)
	6.8

	> 22 years (N= 2224)
	81.3
	12.4
	6.3
	> 22 years (N=2481)
	5.1

	**
	
	
	
	**
	

	Annual mileage
	
	
	
	Annual mileage
	

	- 5000 (N=2491)
	90.8
	7.2
	2.0
	- 5000 (N=2853)
	3.3

	5000 – 22000 (N=7355)
	83.3
	10.7
	6.0
	5000 – 22000 (N=8083)
	6.3

	> 22000 (N=2891)
	68.0
	17.0
	15.0
	> 22000 (N=3181)
	11.0

	**
	
	
	
	**
	

	Employment
	
	
	
	Employment
	

	job (N=10387)
	79.6
	12.2
	8.2
	job (N=11513)
	7.3

	no job (N=2550)
	88.7
	8.3
	3.0
	no job (N=2950)
	4.6

	**
	
	
	
	**
	

	Level of education
	
	
	
	Level of education
	

	low education (N=2835)
	79.2
	12.9
	7.9
	low education (N=3279)
	5.1

	medium education (N=5283)
	82.2
	10.5
	7.3
	medium education (N=5914)
	6.4

	high education (N=4331)
	81.4
	12.0
	6.6
	high education (N=4701)
	8.6

	*
	
	
	
	**
	

	Married / living together
	
	
	
	Married / living together
	

	yes (N=10816)
	82.7
	11.1
	6.2
	yes (N=12104)
	6.3

	no (N=2167)
	75.0
	13.0
	12.0
	no (N=2413)
	8.7

	**
	
	
	
	**
	

	Urbanisation
	
	
	
	Urbanisation
	

	high urbanisation (N=4069)
	81.4
	11.5
	7.1
	high urbanisation (N=4503)
	8.5

	medium urbanisation (N=2580)
	80.1
	12.6
	7.3
	medium urbanisation (N=2845)
	6.5

	low urbanisation (N=4986)
	82.3
	10.5
	7.3
	low urbanisation (N=5533)
	5.5

	ns
	
	
	
	**
	


 *  Pearson Chi Square is significant at the 0.01 level (2-tailed).

** Pearson Chi Square is significant at the 0.001 level (2-tailed).

ns = Pearson Chi Square is not significant at the 0.01 level (2-tailed).

Table 4:
Results of the HOMALS analysis with car drivers 18 – 24 years of age

	
	Dimension 1
	Dimension 2
	N

	
	
	
	

	Eigenvalues
	.23
	.16
	4031

	Discrimination measures:
	
	
	

	- sex
	.05
	.52
	

	- years licenced
	.23
	.06
	

	- annual mileage
	.56
	.03
	

	- employment
	.45
	.09
	

	- level of education
	.27
	.01
	

	- living together
	.09
	.46
	

	- urbanisation
	.09
	.00
	

	- accident involvement
	.08
	.10
	

	- risk profile
	.19
	.18
	

	
	
	
	

	Quantifications:
	
	
	

	male
	-.25
	-.76
	1901

	female
	.21
	.68
	2130

	max. 1 year licenced
	.74
	-.29
	911

	2-3 years licenced
	.08
	-.13
	1548

	> 3 years licenced
	-.52
	.30
	1572

	low mileage
	.98
	.03
	1213

	medium mileage
	-.20
	.14
	1694

	high mileage
	-1.09
	-.34
	872

	work
	-.53
	.23
	2495

	no work
	.86
	-.37
	1520

	low education
	-1.06
	-.15
	399

	medium education
	-.18
	.08
	1988

	high education
	.65
	-.08
	1338

	living together / married
	-.64
	1.47
	706

	not living together
	.13
	-.31
	3316

	high urbanisation
	.48
	.00
	1119

	medium urbanisation
	-.09
	.10
	779

	low urbanisation
	-.25
	-.03
	1793

	no car accident
	.10
	.11
	3575

	car accident
	-.81
	-.87
	456

	low risk behaviour
	.24
	.20
	2894

	medium risk behaviour
	-.65
	-.52
	415

	high risk behaviour
	-1.20
	-1.26
	306


Table 5:
Relationship between riskprofile of car
drivers and motivation for violations, 


separately for two age groups (18 – 24 year and 31 – 45 years).

	age 18 – 24 
	Sig
	low risk
	high risk
	age 31 – 45
	Sig
	low risk
	high risk

	N=
	
	3016
	332
	
	
	10571
	935

	
	
	%
	%
	
	
	%
	%

	Drive faster than speeding limit because:
	
	
	
	Drive faster than speeding limit because:
	
	
	

	- in a hurry
	**
	46.4
	59.3
	- in a hurry
	**
	45.4
	62.9

	- it’s fun
	**
	34.5
	55.4
	- it’s fun
	**
	19.8
	40.0

	- boredom
	**
	8.2
	16.0
	- boredom
	**
	6.0
	13.9

	- adapt to speed of others
	ns
	64.6
	64.7
	- adapt to speed of others
	ns
	58.4
	53.9

	- don’t pay much attention 
	**
	44.4
	52.3
	- don’t pay much attention 
	**
	38.4
	48.6

	
	
	
	
	
	
	
	

	Drive home by car after drinking three glasses or more because:
	
	
	
	Drive home by car after drinking three glasses or more because:
	
	
	

	- DUI is not dangerous
	*
	0.3
	1.5
	- DUI is not dangerous
	**
	0.3
	4.4

	- it doesn’t effect my driving 
	**
	1.1
	11.4
	- it doesn’t effect my driving 
	**
	1.9
	16.5

	- not sociable to stay sober
	**
	0.6
	9.9
	- not sociable to stay sober
	**
	1.9
	16.9

	- friends do it as well
	ns
	0.3
	0.9
	- friends do it as well
	**
	0.3
	2.0

	- everybody does the same
	ns
	0.1
	0.6
	- everybody does the same
	**
	0.2
	1.3

	- it’s a habit
	**
	0.2
	4.2
	- it’s a habit
	**
	0.8
	11.3

	- no choice
	**
	5.7
	25.4
	- no choice
	**
	10.3
	28.6

	
	
	
	
	
	
	
	

	Not wearing the seatbelt because:
	
	
	
	Not wearing the seatbelt because:
	
	
	

	- forgotten
	**
	20.4
	41.7
	- forgotten
	**
	19.7
	38.6

	- not comfortable
	**
	7.8
	61.2
	- not comfortable
	**
	7.4
	53.3

	- no use in an accident
	**
	0.3
	2.4
	- no use in an accident
	**
	0.1
	1.6

	- more injured in accident
	**
	0.8
	9.5
	- more injured in accident
	**
	0.3
	3.4

	- dangerous near water
	**
	1.2
	15.3
	- dangerous near water
	**
	1.9
	15.7

	- no use during short rides
	**
	6.9
	17.1
	- no use during short rides
	**
	4.8
	10.3


*  Pearson Chi Square is significant at the 0.01 level (2-tailed).

** Pearson Chi Square is significant at the 0.001 level (2-tailed).

ns = Pearson Chi Square is not significant at the 0.01 level (2-tailed).

Table 1 (continued)
	THEFT
	1.4
	.57
	1
	4.86

	ASSAULT
	1.5
	.64
	1
	5

	WEAPON
	1.5
	.96
	1
	5

	GENERAL
	1.9
	.74
	1
	5

	LEGAL
	1.3
	.51
	1
	5

	TOT  vandal, theft, assault, weapon, sold drugs, general
	1.6
	.57
	1
	4.58

	Problem behavior
	
	
	
	

	School behavior
	2.2
	.76
	1
	5

	G48  Out all night
	1.2
	.70
	1
	5

	Substance abuse
	
	
	
	

	G16  Tobacco
	2.5
	1.80
	1
	5

	Alcohol use  
	2.8
	1.05
	1
	5

	Alcohol, buying
	1.5
	.87
	1
	5

	Drug use
	1.5
	.92
	1
	5

	Being high
	1.5
	.87
	1
	5

	Theoretically relevant variables
	
	
	
	

	Social desirability
	10.6
	1.24
	5
	15

	Shame
	3.0
	.70
	1
	4

	Grasmick Self-control scale
	2.8
	.49
	1
	4.96

	Suppression of aggression
	21.3
	5.28
	7
	34

	Impulse control
	26.2
	5.23
	8
	40

	Consideration of others
	22.7
	4.28
	8
	35


Table 2: Pearson correlations, N= 1080.

	
	Disobey stop signs
	Speeding
	Police contact for

speeding
	Traffic behevior

SUM
	Traffic acc. ever
	Traffic. acc. past year
	Past year sports
	Past year falls
	Past year burns
	Past year near-drown Poisoning or Suffocation

	Socio-demographic variables
	
	
	
	
	
	
	
	
	

	Sex
	.20*
	.29*
	.12*
	.31*
	.20*
	.11*
	.04
	-.06
	.01
	.05

	Age
	.10*
	.14*
	.06
	.15*
	.01
	-.01
	-.06
	-.09*
	.05
	-.03

	Ethnic background
	-.11*
	.01
	.06
	-.06
	.06
	.10*
	-.01
	.02
	.06
	.03

	Home situation
	-.03
	.00
	.04
	-.01
	.01
	-.01
	.01
	.00
	.06
	.04

	Parental marital status
	-.05
	.00
	.04
	-.02
	.01
	-.01
	.04
	.02
	.09*
	.01

	Mother works
	-.01
	.04
	.02
	.02
	.05
	.03
	.01
	.03
	.04
	.00

	Hometown
	.01
	.01
	-.02
	.01
	.03
	.02
	.05
	.00
	.03
	.00

	Socio-economic variables
	
	
	
	
	
	
	
	
	
	

	Father unemployed
	-.06
	-.01
	.01
	-.04
	.00
	-.02
	-.01
	-.01
	-.01
	-.02

	Father unknown/no contact
	-.03
	.01
	.02
	-.01
	.01
	-.01
	.03
	.02
	.03
	.01

	Primary wage earner a
	-.09*
	-.08*
	-.04
	-.11*
	-.06
	-.04
	-.06
	-.06
	-.06
	.02

	Father education a
	.11*
	.01
	.02
	.08*
	.01
	-.01
	.04
	.01
	.02
	-.03

	Persons in house
	.03
	.01
	.02
	.03
	.00
	.01
	.03
	.00
	-.01
	.01

	Rooms
	.05
	.08
	.08*
	.09*
	.06
	.05
	.09*
	.09*
	.05
	.06

	Rent or own
	.07
	.03
	.05
	.07
	-.03
	.01
	.03
	.01
	-.01
	.05

	Family income a
	.06
	.08*
	.09*
	.11*
	.05
	.06
	.08*
	.04
	.04
	.06

	Exposure
	
	
	
	
	
	
	
	
	
	

	Traffic pedestrian a
	.04
	.04
	.01
	.05
	.04
	.03
	.00
	-.01
	.04
	.03

	Traffic bike a
	.06
	-.05
	-.01
	.01
	-.05
	-.04
	-.06
	-.06
	-.07
	.01

	Life-style variables
	
	
	
	
	
	
	
	
	
	

	Sports time a
	-.02
	.00
	.00
	-.01
	.02
	.07
	.17*
	.05
	.07
	.10*

	TV time a
	.10
	.02
	.06
	.09*
	.08*
	.01
	.10*
	.14*
	.08*
	.10*

	Homework time a
	-.03
	-.13
	-.03
	-.09*
	-.04
	-.07
	-.01
	.00
	-.01
	.03

	Public time a
	.14*
	.27*
	.22*
	.28*
	.21*
	.21*
	.14*
	.11*
	.15*
	.17*

	Private time a
	.16*
	.15*
	.14*
	.22*
	.15*
	.13*
	.11*
	.13*
	.12*
	.07

	Exercise time a
	.03
	.08*
	.09*
	.09*
	.07
	.08*
	.22*
	.06
	.05
	.15*

	Partner time a
	.07
	.12*
	.14*
	.14*
	.10*
	.11*
	.09*
	.11*
	.05
	.06

	Alone time a
	.02
	-.04
	-.03
	-.02
	-.01
	-.03
	.00
	.07
	.06
	.01

	Community time a
	-.07
	.10*
	.15*
	.04
	.12*
	.14*
	.06
	.05
	.11*
	.24*

	Jobs a
	.12* 
	.12* 
	.10* 
	.16*
	.12*
	.10*
	.08*
	.02
	.14*
	.08*

	Homework time a
	-.14*
	-.16*
	-.05*
	-.19*
	-.10*
	-.05
	-.05
	-.01
	.00
	-.03

	Deviant behavior and risk-behavior
	
	
	
	
	
	
	
	
	

	vandal, theft, assault, 

weapon, sold drugs, general
	.31*
	.49*
	.39*
	.56*
	.35*
	.34*
	.22*
	.17*
	.31*
	.29*

	School behavior
	.35*
	.36*
	.25*
	.48*
	.24*
	.21*
	.13*
	.14*
	.20*
	.18*

	Out all night
	.08
	.27*
	.34*
	.27*
	.16*
	.17*
	.09*
	.09*
	.20*
	.22*

	Substance abuse
	
	
	
	
	
	
	
	
	
	

	Tobacco
	.22*
	.20*
	.11*
	.28*
	.12*
	.08*
	.01
	.04
	.13*
	.04

	Alcohol use  
	.37*
	.37*
	.15*
	.47*
	.19*
	.13*
	.11*
	.02
	.14*
	.06

	Alcohol, buying
	.13*
	.24*
	.27*
	.28*
	.19*
	.18*
	.13*
	.07
	.15*
	.13*

	Drug use
	.19*
	.32*
	.20*
	.35*
	.18*
	.17*
	.05
	.09*
	.22*
	.13*

	Being high
	.22*
	.39*
	.30*
	.42*
	.24*
	.25*
	.08*
	.10*
	.22*
	.19*

	Theoretical variables
	
	
	
	
	
	
	
	
	
	

	Shame
	-.17*
	-.26*
	-.14*
	-.29*
	-.16*
	-.16*
	-.05
	-.03
	-.13*
	-.12*

	Grasmick Self-control scale
	.23*
	.24*
	.13*
	.31*
	.19*
	.19*
	.18*
	.14*
	.11*
	.09*

	Suppression of aggression
	-.16*
	-.29*
	-.21*
	-.30*
	-.20*
	-.21*
	-.14*
	-.11*
	-.11*
	-.08*

	Impulse control
	-.19*
	-.25*
	-.18*
	-.30*
	-.19*
	-.18*
	-.17*
	-.14*
	-.15*
	-.11*

	Consideration of others
	-.16*
	-.10*
	-.04*
	-.16*
	-.10*
	-.06
	-.04
	-.05
	-.03
	-.08*

	
	
	
	
	
	
	
	
	
	
	

	Social desirability
	-.01
	-.06
	-.08*
	-.05
	-.07
	-.08*
	-.06
	.01
	-.02
	-.13*


a  Variable for which mean substitution was used in case of missing values.

*  Correlation is significant at the 0.01 level (2-tailed).
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				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		male 18-19		566		491		556		508		518		438		354		321		285		269		263		283		284
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				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997
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		total male		0.2059		0.1953		0.1855		0.1663		0.1619		0.1531		0.1347		0.1261		0.1317		0.1294		0.1257		0.1234		0.1183

		total female		0.1942		0.1917		0.176		0.1546		0.1412		0.1365		0.1271		0.1206		0.1271		0.1241		0.1158		0.1149		0.1066

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		male 18-19		796.87		696.6		759.74		650.15		768.69		645.28		563.21		605.85		263.08		488.7		418.52		489.76		469.11

		male 20-24		5656.43		5470.27		5372.29		5993.37		5740.74		5406.5		4197.22		4195.23		4391.78		3705.89		3564.09		3393.44		3211.09
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				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		18-19		1942		2039		2186		2048		2001		1932		1662		2135		1141		1824		1831		2090		1728

		20-24		6039		5898		5757		6152		6359		6020		4983		4761		5091		4739		4699		4831		5080

		25-49		7428		7789		8091		8742		8724		8870		8672		9006		8769		8638		8914		8949		8973

		50-64		5143		5742		5964		6176		6153		6800		6897		7211		6607		6642		7192		7193		8009

		65+		2053		2123		1981		2508		2302		2388		2426		2425		2326		2435		2660		2855		3219

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		student - car driver		1782.21		1970.68		1450.81		1924.6		1955.34		2290.46		1661.32		1776.54		1723.19		1011.82		1203.72		1125.49		1012.41

		student - PB		2144.4		2937.47		2980.92		2588.19		2912.64		3065.83		6766.01		6804.74		7772.43		5473.24		5328.59		5040.37		4873.14

		non-student - car driver		6838.64		6552.81		6947.56		6915.34		7087.44		6259.98		5422.63		5161.61		5086.65		5425.46		4865.13		4864.95		4727.3

		non student PB		1393.82		1909.37		1925.42		2069.14		1932.79		2148.49		1768.08		2305.27		2570.19		3219.66		2817.78		2723.62		3191.68

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		students		42%		41%		43%		42%		46%		46%		47%		48%		47%		48%		47%		47%		48%

		non-students		71%		71%		68%		69%		70%		71%		71%		73%		72%		67%		67%		65%		67%

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		male		40.17%		36.90%		35.17%		34.45%		33.48%		33.09%		28.68%		29.48%		27.86%		25.74%		24.23%		24.30%		24.39%

		female		18.61%		18.84%		17.66%		17.69%		17.06%		18.71%		17.44%		16.04%		16.92%		17.59%		15.92%		16.78%		15.11%
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				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		male 18-19		566		491		556		508		518		438		354		321		285		269		263		283		284

		male 20-24		2260		2282		2266		2173		2061		2001		1663		1553		1525		1394		1351		1290		1134

		female 18-19		116		100		88		101		101		93		74		79		59		75		69		63		59

		female 20-24		569		651		542		556		558		557		478		501		448		453		407		361		367
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Blad2

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		male 18-19		796.87		696.6		759.74		650.15		768.69		645.28		563.21		605.85		263.08		488.7		418.52		489.76		469.11

		male 20-24		5656.43		5470.27		5372.29		5993.37		5740.74		5406.5		4197.22		4195.23		4391.78		3705.89		3564.09		3393.44		3211.09

		female 18-19		166.88		301.09		307.69		376.43		243.2		297.38		208.49		318.21		199.22		217.63		268.53		283.08		265.42

		female 20-24		2000.67		2055.53		1958.65		1819.99		2290.15		2201.28		2115.03		1818.86		1955.76		2025.06		1817.71		1824.16		1794.09
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risk

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		male 18-24		0.4379		0.4497		0.4602		0.4036		0.3962		0.403		0.4237		0.3903		0.3888		0.3965		0.4053		0.4051		0.3853

		female 18-24		0.316		0.3187		0.278		0.2991		0.2601		0.2601		0.2376		0.2714		0.2353		0.2354		0.2282		0.2012		0.2068

		total male		0.2059		0.1953		0.1855		0.1663		0.1619		0.1531		0.1347		0.1261		0.1317		0.1294		0.1257		0.1234		0.1183

		total female		0.1942		0.1917		0.176		0.1546		0.1412		0.1365		0.1271		0.1206		0.1271		0.1241		0.1158		0.1149		0.1066
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				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		male 18-19		566		491		556		508		518		438		354		321		285		269		263		283		284

		male 20-24		2260		2282		2266		2173		2061		2001		1663		1553		1525		1394		1351		1290		1134

		female 18-19		116		100		88		101		101		93		74		79		59		75		69		63		59

		female 20-24		569		651		542		556		558		557		478		501		448		453		407		361		367

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		male 18-24		0.4379		0.4497		0.4602		0.4036		0.3962		0.403		0.4237		0.3903		0.3888		0.3965		0.4053		0.4051		0.3853

		female 18-24		0.316		0.3187		0.278		0.2991		0.2601		0.2601		0.2376		0.2714		0.2353		0.2354		0.2282		0.2012		0.2068

		total male		0.2059		0.1953		0.1855		0.1663		0.1619		0.1531		0.1347		0.1261		0.1317		0.1294		0.1257		0.1234		0.1183

		total female		0.1942		0.1917		0.176		0.1546		0.1412		0.1365		0.1271		0.1206		0.1271		0.1241		0.1158		0.1149		0.1066

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		male 18-19		796.87		696.6		759.74		650.15		768.69		645.28		563.21		605.85		263.08		488.7		418.52		489.76		469.11

		male 20-24		5656.43		5470.27		5372.29		5993.37		5740.74		5406.5		4197.22		4195.23		4391.78		3705.89		3564.09		3393.44		3211.09

		female 18-19		166.88		301.09		307.69		376.43		243.2		297.38		208.49		318.21		199.22		217.63		268.53		283.08		265.42

		female 20-24		2000.67		2055.53		1958.65		1819.99		2290.15		2201.28		2115.03		1818.86		1955.76		2025.06		1817.71		1824.16		1794.09

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		18-19		1942		2039		2186		2048		2001		1932		1662		2135		1141		1824		1831		2090		1728

		20-24		6039		5898		5757		6152		6359		6020		4983		4761		5091		4739		4699		4831		5080

		25-49		7428		7789		8091		8742		8724		8870		8672		9006		8769		8638		8914		8949		8973

		50-64		5143		5742		5964		6176		6153		6800		6897		7211		6607		6642		7192		7193		8009

		65+		2053		2123		1981		2508		2302		2388		2426		2425		2326		2435		2660		2855		3219

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		student - car driver		1782.21		1970.68		1450.81		1924.6		1955.34		2290.46		1661.32		1776.54		1723.19		1011.82		1203.72		1125.49		1012.41

		student - PB		2144.4		2937.47		2980.92		2588.19		2912.64		3065.83		6766.01		6804.74		7772.43		5473.24		5328.59		5040.37		4873.14

		non-student - car driver		6838.64		6552.81		6947.56		6915.34		7087.44		6259.98		5422.63		5161.61		5086.65		5425.46		4865.13		4864.95		4727.3

		non student PB		1393.82		1909.37		1925.42		2069.14		1932.79		2148.49		1768.08		2305.27		2570.19		3219.66		2817.78		2723.62		3191.68

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		students		42%		41%		43%		42%		46%		46%		47%		48%		47%		48%		47%		47%		48%

		non-students		71%		71%		68%		69%		70%		71%		71%		73%		72%		67%		67%		65%		67%

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		male		40.17%		36.90%		35.17%		34.45%		33.48%		33.09%		28.68%		29.48%		27.86%		25.74%		24.23%		24.30%		24.39%

		female		18.61%		18.84%		17.66%		17.69%		17.06%		18.71%		17.44%		16.04%		16.92%		17.59%		15.92%		16.78%		15.11%
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		male 18-19		566		491		556		508		518		438		354		321		285		269		263		283		284

		male 20-24		2260		2282		2266		2173		2061		2001		1663		1553		1525		1394		1351		1290		1134

		female 18-19		116		100		88		101		101		93		74		79		59		75		69		63		59

		female 20-24		569		651		542		556		558		557		478		501		448		453		407		361		367
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Blad2

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		male 18-19		796.87		696.6		759.74		650.15		768.69		645.28		563.21		605.85		263.08		488.7		418.52		489.76		469.11

		male 20-24		5656.43		5470.27		5372.29		5993.37		5740.74		5406.5		4197.22		4195.23		4391.78		3705.89		3564.09		3393.44		3211.09

		female 18-19		166.88		301.09		307.69		376.43		243.2		297.38		208.49		318.21		199.22		217.63		268.53		283.08		265.42

		female 20-24		2000.67		2055.53		1958.65		1819.99		2290.15		2201.28		2115.03		1818.86		1955.76		2025.06		1817.71		1824.16		1794.09
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risk

				1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		male 18-24		0.4379		0.4497		0.4602		0.4036		0.3962		0.403		0.4237		0.3903		0.3888		0.3965		0.4053		0.4051		0.3853

		female 18-24		0.316		0.3187		0.278		0.2991		0.2601		0.2601		0.2376		0.2714		0.2353		0.2354		0.2282		0.2012		0.2068

		total male		0.2059		0.1953		0.1855		0.1663		0.1619		0.1531		0.1347		0.1261		0.1317		0.1294		0.1257		0.1234		0.1183

		total female		0.1942		0.1917		0.176		0.1546		0.1412		0.1365		0.1271		0.1206		0.1271		0.1241		0.1158		0.1149		0.1066
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