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INTRODUCTION

Adolescent cyclists aged 11 to 16 years old are a particularly vulnerable group of road users. Figure 1 shows that although numbers of casualties in this group have reduced during the last decade, there are still large numbers of them.  In 2002 there were over 3,500 child cyclists aged 11-16 injured in road traffic accidents and 460 of those were killed or seriously injured (Department for Transport, 2003). A recent review of the literature on cycle helmets concluded that they are effective at reducing the incidence and severity of head, brain and upper facial injury (Towner, Dowswell, Burkes, Dickinson, Towner & Hayes, 2002). However, a survey conducted by TRL on behalf of the DfT (Gregory, Inwood & Sexton, 2003) showed that wearing rates among adolescents are particularly low. Out of 1,003 cyclists estimated by observers to be 11-16 years old travelling on minor built-up roads, only 6.2% were observed to be wearing a cycle helmet. On major built-up roads, 15.3% of 1,568 child cyclists were observed to be wearing a cycle helmet. 
So, injuries to adolescent cyclists are unacceptably high but whilst cycle helmets have been found to be effective at reducing injuries to the head, brain and upper facial area, adolescent cyclists rarely wear them. 
Figure 1.  
Numbers of casualty accidents: 11-16 year old cyclists (1993 – 2002)
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Source: Department for Transport (2003). Road Accidents Great Britain: The Casualty Report. London: The Stationery Office.

Road safety publicity and education campaigns are widespread and seem to be effective at influencing the cycle helmet wearing rates of younger children (Towner et al., 2002). However, persuading older children to wear a cycle helmet is likely to be more of a challenge. Adolescent children are at an age where they are starting to become independent from their parents or caregivers and have greater freedom, and in the pursuit of independence they may become increasingly resistant to what they see as constraints on their behaviour. 
A number of groups could, in principle, influence whether adolescents wear cycle helmets: teachers, parents, police, car drivers and so on.  Which of them have the most effect could be guessed at, but until a clear picture is obtained of who really influences adolescents in this particular context, the levers of change are unlikely to be used effectively.

Adolescents’ attitudes and beliefs are likely to be important in determining whether or not they wear a cycle helmet.  For example, beliefs about whether helmets protect your head, whether they are annoying to carry when not in use, whether they are uncomfortable or unfashionable, and whether they make you feel safe or look childish, may be important influences.  In principle, such beliefs might be tackled by educational messages or perhaps by changes in helmet design. But to do this efficiently and effectively, more needs to be known about which particular beliefs have the most important influence on helmet wearing. Similarly, factors that are perceived to make helmet wearing easier or more difficult may influence behaviour. Length of ride, type of destination, and whether or not the helmet can be found before setting off might obviously have an effect on whether a helmet is worn.  

Whilst common sense might be used to filter these lists in an attempt to identify the keys to successfully persuading adolescents to wear helmets, such an approach is inefficient and unlikely to lead to the most effective solution.  Intuition is not an adequate guide to selection from what in practice is a very wide range of factors.  What is needed is a systematic method for identifying the key factors. Once these have been identified, resources for safety interventions can be focused more effectively in order to persuade adolescents to wear cycle helmets when riding their bicycles.

An appropriate theoretical approach for tackling these issues is offered by the theory of planned behaviour (Ajzen, 1985). The present study used this theory to investigate the motivations underlying adolescents’ cycle helmet use behaviour and to suggest how interventions to promote cycle helmet usage within this population of road users could be developed. This study formed part of a larger research project into the attitudes and behaviour of adolescent road users (11-16 years old). The project was commissioned by the DfT’s Road Safety Division as part of its ‘Child Development and Road Safety Education Research Programme - Phase III’. The project was carried out in two stages with the study described here being conducted under stage 2. A published report on stage 1, describing the results of a large survey into adolescent road user behaviour, is available (Elliott & Baughan, 2003) and a full report describing all aspects of stage 2 will be available in 2004 (Elliott, 2004).
THE THEORY OF PLANNED BEHAVIOUR (TPB)
The TPB (see Figure 2) is a well known psychological theory that provides an account of the way in which a number of variables combine to predict behaviour.  The theory sees people’s intentions to behave in certain ways as summaries of their motivation to perform the behaviour in question.  Intentions are considered to be determined by three variables. The first is a person’s attitude towards the behaviour. This is an individual’s positive or negative evaluation of the behaviour in question (e.g. the extent to which people think it would be good or bad to perform a given behaviour). The second variable is subjective norm. This is an individual’s perception of the amount of social pressure to engage in the target behaviour. The third variable is perceived behavioural control. This is an individual's perception of the ease or difficulty of performing the target behaviour. As well as being a determinant of intention, perceived control is held to be a direct predictor of behaviour. 

In the TPB, attitudes, subjective norms and perceived control are each determined by two interacting sets of beliefs. Attitudes are determined by behavioural beliefs, which are based on beliefs about the perceived likelihood of particular outcomes occurring (outcome beliefs) and the evaluation of those outcomes (outcome evaluations). Normative beliefs are the antecedents of subjective norm and comprise perceived social pressure from other people, or “referents” (referent beliefs), and motivation to comply with this pressure. Finally, perceived behavioural control is held to be determined by control beliefs - the perceived frequency of encountering factors that make the behaviour easier or more difficult (control belief frequency) and the perceived power of those factors to influence behaviour (control belief power). These relationships in the TPB are summarised in Figure 2.

The effects on behaviour of variables external to the TPB (e.g. demographics and exposure) are held to be explained by the components of the model. From an applied perspective, this is a particularly useful aspect of the theory. For example, in the present context it is well known that demographic variables (e.g. age and sex) and exposure are related to whether children wear cycle helmets (Elliott & Baughan, 2003; Gregory et al., 2003). However, such information is of limited use for developing road safety interventions. What we need to know is: Why do adolescents of different ages, for example, behave differently? According to the TPB, children of different ages behave differently because of differences in their attitudes, subjective norms, perceptions of control, and intentions. 
If we can demonstrate that the theory holds for cycle helmet wearing in adolescent cyclists, then we can use it to identify the particular beliefs that influence attitudes and thereby change intentions and actual helmet wearing behaviour. As alluded to above, this is important because it is otherwise not obvious which beliefs need to be targeted in interventions to improve wearing rates.  For example, would it be useful (a) to promote the idea that cycle helmets make the rider more visible to other road users, (b) to promote the idea that wearing a cycle helmet will protect the rider’s head or (c) to promote other alternative advantages? Identifying the most appropriate beliefs to target matters considerably, since the total resource to communicate a message is limited (not least by the available attention that will be paid by the adolescents themselves). Similarly, the identification of the most effective and appropriate groups of people capable of influencing adolescents’ attitudes is important. Would it be parents, teachers, friends or the police who might provide the most effective social pressure to wear cycle helmets? The study was designed to answer such questions.
To test the relationships in the TPB and to identify which beliefs safety interventions should target, a self-reported survey method is typically used. Standard questionnaire items that are tailored to the behaviour of interest are used to measure attitudes, subjective norms, perceived control, intention and self-reported behaviour. Pilot work helps determine what specific behavioural, normative and control beliefs are required for the questionnaire. Once the data have been obtained, the analysis techniques that are typically used are correlation and multiple regression. Details about the techniques used in the present study are provided in the relevant sections below (also see Ajzen, 2002 for a good description of the required methodology for conducting a TPB study).
Figure 2.  
Theory of Planned Behaviour (Ajzen, 1985)








Strong support for the TPB as a model of general social behaviour has been provided by many studies (for reviews see Ajzen, 1988, 1991; Armitage & Conner, 2001; Eagly & Chaiken, 1993). Within the domain of traffic psychology, the TPB has been used to study a number of car driving behaviours including speeding (e.g. Elliott, Armitage & Baughan, 2003; Forward, 1997; Manstead & Parker, 1996; Parker, Manstead, Stradling, Reason & Baxter, 1992), drink-driving (e.g. Aberg, 1993; Beck, 1981; Parker et al., 1992); dangerous overtaking (e.g. Forward, 1997; Parker et al., 1992; Parker, Manstead & Stradling, 1995), close following (e.g. Parker et al., 1992), lane discipline (e.g. Parker et al., 1995), running red lights and flashing headlights (e.g. Manstead & Parker, 1996), and seat-belt use (e.g. Budd, North & Spencer, 1984; Stasson & Fishbein, 1990; Trafimow & Fishbein, 1994). It has also been used to study motorcycle riding violations (e.g. Rutter, Quine, & Chesham, 1995) and modal choices (e.g. Verplanken, Aarts, van Knippenberg, & Moonen, 1998). This accumulated research has demonstrated strong relationships between the various theoretical components of the TPB and thus has provided support for the model as an explanation for why different road user behaviours are carried out. However, there are only few examples in the published literature of research studies applying the TPB and other social cognition models to adolescents' behaviour as road users.  

One study that did use the TPB to investigate cycle helmet use was conducted by Quine, Rutter and Arnold (1998). It found that attitudes, subjective norm and perceived control were strongly related to intentions to wear a cycle helmet, and intentions were strongly related to behaviour. However, a limitation of the study was that it concentrated on male adolescent cyclists only; females were not included in the sample. Though helmet wearing rates for males are lower than for females, TRL research has shown that the wearing rates for female children are also low (see Gregory et al., 2003). Thus, the present study was designed to include both sexes. It also used a multiple regression technique to identify which beliefs predict attitudes – a technique that has certain advantages over that used by Quine et al. to identify beliefs to target in safety interventions.
AIMS

The aim of the study was to use the TPB to study adolescents’ use of cycle helmets so that recommendations for the content of road safety interventions could be made. To achieve this overall aim, it was necessary to:
1. Establish how well the TPB variables (attitudes, perceived behavioural control, and social norm) predicted (a) adolescent’s motivation (i.e. intention) to wear a cycle helmet and (b) their reported use of cycle helmets.

2. Determine whether the theory can explain the effects of exposure and demographic variables on cycle helmet use.
3. Identify the key beliefs underlying the important TPB variables.
METHOD

Pilot research

Standard procedures were used to develop the questionnaire for use in the main part of this study. This included conducting semi-structured interviews with 20 children aged between 11 and 16 years old (10 males and 10 females) to elicit the behavioural, normative and control beliefs towards cycle helmet use. The main report for this study (Elliott, in press) contains full details of the pilot work.

Main study

Samples of pupils from six secondary schools in England completed the questionnaire. Three schools were from urban areas and three were from rural areas. At each school, pupils from Year 7 (11-12 year olds), Year 9 (13-14 year olds) and Year 11 (15-16 year olds) participated. Pupils were instructed to complete the questionnaire on their own and were told that their responses were anonymous. 

Data were collected for a total of 564 respondents. Sixty four percent of the sample was male. Thirty nine percent were aged 11-12 years old, 34% were aged 13-14 and 27% were aged 15-16. Approximately half of the sample was from schools in urban areas (46%) and half was from schools in rural areas (54%).

Questionnaire measures

Attitude towards the behaviour
Respondents completed the following statement by rating seven pairs of adjectives, each measured on 7-point bipolar scales, scored from -3 to +3: ‘For me, when I ride my bike, wearing a cycle helmet is…’ The seven pairs of adjectives were, ‘Bad/Good’, ‘Harmful/Beneficial’, ‘Negative/Positive’, ‘Unnecessary/Necessary’, ‘Unsafe/Safe’, ‘Worthless/Valuable’, and ‘Stupid/Sensible’. The arithmetic mean of the seven ratings was used as a global measure of attitude.
Behavioural beliefs

Outcome beliefs were measured by asking respondents to rate the extent to which they agreed or disagreed with a number of statements about whether certain outcomes would arise from wearing a cycle helmet while riding a bike. Outcome evaluations were measured by asking respondents to rate how good or bad these various outcomes would be. All outcome beliefs and outcome evaluations were measured using 7-point bipolar scales (-3 to +3), anchored ‘Strongly disagree/Strongly agree’ and ‘Bad/Good’, respectively. The outcome belief and evaluation items used in each of the questionnaires are presented in Table 1.
Subjective norm 

Three items designed to measure subjective norm were used in each questionnaire. Each item was rated on 7-point unipolar scales (+1 to +7). The three items were: ‘How much would the people who are important to you want you to wear a cycle helmet while riding a bike?’ (‘Not at all/Very much’), ‘How often do you think the people who are important to you would wear a cycle helmet while riding a bike?’ (‘Never/Always’), and ‘Would the people who are important to you approve or disapprove of you wearing a cycle helmet while riding a bike?’ (‘Disapprove/Approve’). The mean of these items was used as the measure of subjective norm.
Normative beliefs 

Referent beliefs were measured by asking respondents to rate how much different groups of people (or referents) would want them to wear a cycle helmet when riding a bike. Motivation to comply was measured by asking respondents to rate how much they wanted to go along with the views of these people. Referent belief and motivation to comply items were both measured using 7-point scales ranging from +1 (‘Not at all’) to +7 (‘Very much so’). These items are also presented in Table 1.
Perceived control

The mean of the following two items was used as the measure of perceived control: ‘I would be able to wear a cycle helmet when riding a bike’ (‘Strongly disagree/Strongly agree’), and ‘If you wanted to, could you easily wear a cycle helmet while riding a bike’ (‘Definitely no/Definitely yes’). Both items were rated by respondents on 7-point unipolar scales (+1 to +7).

Control beliefs 

Control frequency beliefs were measured by asking respondents to rate how often they thought they would encounter in the future various factors/situations which might facilitate or inhibit the wearing of a cycle helmet while riding a bike. Control power was assessed by asking respondents to rate how much more or less likely they would be to wear a cycle helmet if they encountered those same factors. Both the control frequency and control power items were measured using 7-point scales (+1 to +7) and they were anchored ‘Never/Very often’ and ‘Less likely/More likely’, respectively. Table 1 also shows all the control frequency and control power items used in the questionnaire.

Behavioural intention

Four items were used to measure intention to wear a cycle helmet. Each item was rated on a 7-point bipolar scale (-3 to +3). The four items were: ‘Do you intend to wear a cycle helmet while riding a bike in future?’ (‘Definitely no/Definitely yes’), ‘Will you try to wear a cycle helmet when you ride a bike in future?’ (‘Definitely no/Definitely yes’), ‘How likely or unlikely is it that you will wear a cycle helmet while riding a bike in future?’ (‘Unlikely/Likely’), and ‘I want to wear a cycle helmet while riding a bike?’ (‘Strongly disagree/Strongly agree’). The mean of the four items was used as the measure of intention.

Behaviour 

One item was used to measure respondents’ reported cycle helmet use. This item was measured on a 7-point unipolar scale (+1 to +7) and was: ‘How often do you wear a cycle helmet while riding a bike?’ (‘Never/Nearly all the time’).

Demographic and exposure items

The demographic variables age and sex were obtained in the questionnaire. In addition, one item was included in the questionnaire to get a general measure of overall exposure. Respondents were asked: ‘How often do you go out and ride a bike’. Their responses were rated on a 5-point scale anchored ‘Never/Every day’. A further three items were used to elicit information about how often respondents were accompanied by different types of people when they went out on a bike. These items were measured on 5-point scales and were: ‘When you go out on a bike, how often are you:

· With adults’ (‘Never/Every day’),

· With friends’ (‘Never/Every day’), and

· On your own’ (‘Never/Every day’).

Table 1.

Behavioural, normative and control belief items used in the questionnaire
	BEHAVIOURAL BELIEFS

	OUTCOME BELIEFS
	OUTCOME EVALUATIONS

	If I wore a cycle helmet while riding a bike, it would…
	How good or bad do you think the following things are?

	1. Protect my head (e.g. if I had an accident or if I fell off my bike)

2. Be annoying because I'd have to carry the cycle helmet around with me when I got off my bike

3. Be uncomfortable to wear

4. Make me more visible to other road users

5. Make me feel safe while riding

6. Make me look unfashionable

7. Make me look childish
	1. Having protection for your head (e.g. in the event of an accident or falling off your bike)

2. Having to carry a cycle helmet around with you when you get off your bike

3. Being uncomfortable while riding a bike

4. Being visible to other road users while riding a bike

5. Feeling safe while riding a bike

6. Looking unfashionable while riding a bike

7. Looking childish while riding a bike

	NORMATIVE BELIEFS

	REFERENT BELIEFS
	MOTIVATION TO COMPLY

	How much do you think the following people would want you to wear a cycle helmet while riding a bike
	How much do you want to go along with what these people want you to do?

	1. School teachers

2. Your friends

3. Other people at school

4. The police

5. Car drivers

6. Your parents

7. Other people in your family
	1. School teachers

2. Your friends

3. Other people at school

4. The police

5. Car drivers

6. Your parents

7. Other people in your family

	CONTROL BELIEFS

	CONTROL FREQUENCY BELIEFS
	CONTROL POWER BELIEFS

	In future, how often do you expect to:
	Would the following things make you more likely or less likely to wear a cycle helmet while riding a bike?

	1. Ride a bike in busy traffic conditions

2. Ride a bike around roads close to home

3. Go on long bike rides

4. Go on short bike rides

5. Go out on you bike when you are in a hurry

6. Ride a bike to school

7. Not have or not be able to find your cycle helmet
	1. If you were riding in busy traffic conditions

2. If you were riding around roads close to home

3. If you were going on long bike rides

4. If you were going on short bike rides

5. If you were about to go out on your bike and you were in a hurry

6. If you were riding to school

7. If you did not have or could not find your cycle helmet


RESULTS

Predictors of behavioural intentions and reported cycle helmet use

To address the first aim of the study, hierarchical multiple regression analyses were used to identify the independent predictors of intention to wear a cycle helmet and reported cycle helmet use. To identify the variables predictive of behavioural intentions, the measure of intention was regressed on the demographic and exposure variables in the first step of the analysis. The TPB predictors (i.e. the measures of attitudes, subjective norm and perceived control) were added to the regression equation in step 2. A similar procedure was used to identify the predictors of reported behaviour. The reported cycle helmet use variable was regressed on the demographic and exposure variables (in step 1 of the analysis) and on the TPB variables (in step 2). 
Step 1 of these analyses allowed the independent effects of the demographic and exposure variables on intentions and on reported behaviour to be assessed. Step 2 allowed the effects of the TPB variables to be assessed, having taken the effects of the demographic and exposure variables into account. This analysis procedure also allowed the second aim of the study to be addressed – to test whether the effects of demographic variables and exposure effects on intentions and reported behaviour were explained by the TPB variables, as the TPB predicts they should be.
Predicting intentions

Table 2 shows the analysis conducted to identify the independent predictors of intention to use a cycle helmet. The demographic and exposure variables accounted for 19% of the variance. An inspection of the step 1 standardised beta weights (see ( by step column in Table 2) showed that the statistically significant independent predictors of intentions were age, area, overall exposure, ‘how often do you go out with adults’ and ‘how often do you go out with friends’. When attitude, subjective norm and perceived control were added to the analysis in step 2, the amount of variance accounted for was 67%. Thus, the addition of the three TPB variables to the regression analysis led to a substantial, and statistically significant, improvement in the prediction of intention (an increase of 48 percentage points in variance explained). The standardised beta weights in the final regression equation (see final ( column in Table 2) showed that attitude, subjective norm and perceived control were all positively, and statistically significantly, associated with intention. The final beta values also showed that all TPB variables were much more important predictor variables than were the demographic and exposure variables. In the final regression equation, the only demographic/exposure variables to be statistically significant independent predictors were age and ‘how often do you go out with adults?’ In both cases, the predictive power of these variables was statistically significantly weaker than it was before the TPB variables were taken into account 
(p <. 05
 for age and p <. 01 for ‘how often do you go out with adults?’). These results suggested that the effects of age and sex on intention to wear a helmet are largely explained by differences in attitudes, subjective norms and perceived control.
The final standardised beta weights indicated that attitude and subjective norm were more powerful predictors of intention than was perceived control, suggesting interventions that effectively target attitude and subjective norm might have the most impact on intentions to use a cycle helmet. However, perceived control was still a strong and statistically significant predictor, so interventions which effectively change this component may also be useful for bringing about desirable changes in the intention to use cycle helmets. 
Table 2.

Predictors of behavioural intentions
	Step
	Predictor
	% variance explained
	change in % variance explained
	( by step
	Final (

	1.
	Demographic/Exposure Variables
	19
	19***
	
	

	
	Age

Sex

Area

Overall exposure

How often do you go out with adults?

How often do you go out with friends?

How often do you go out on your own?
	
	
	-.19***

-.03 ns
.21***

-.11*

.28***

-.09*

-.01 ns
	-.09**

.02 ns
.04 ns
.01 ns
.13***

-.03 ns
.04 ns

	2.
	TPB Variables
	67
	48***
	
	

	
	Attitude

Subjective norm

Perceived control
	
	
	.40***

.33***

.16***
	.40***

.33***

.16***

	* = p < .05           ** = p < .01           *** = p < .001           ns = not statistically significant


Predicting reported behaviour

Table 3 shows the regression analysis conducted for reported cycle helmet use. 19% of the variance in cycle helmet use was accounted for by the demographic and exposure variables. The statistically significant independent predictors at this stage of the analysis were age, area, ‘how often do you go out with adults?’ and ‘how often do you go out with friends?’ (see ( by step statistics in Table 3) The addition of the TPB variables to the regression equation (step 2) resulted in a total of 69% of the variance in reported behaviour being accounted for (i.e. an additional 50% of the variance was accounted for by the TPB over and above that explained by the demographic and exposure variables). In the final regression equation, the only step 1 variable to be a statistically significant predictor of cycle helmet use was ‘how often do you go out with adults?’ Thus, the effects of age and sex on helmet use were explained by the TPB variables, as were the effects of the exposure variable, ‘how often do you go out with friends’.  The effect of the exposure variable ‘how often do you go out with adults’ was partially explained by the TPB variables, since this variable was a significantly weaker predictor of behaviour than it was in step 1 (i.e. before taking the TPB variables into account; p <. 001). As the TPB predicts, intention had by far the strongest influence on behaviour in the final regression equation.
Table 3.

Predictors of reported behaviour
	Step
	Predictor
	% variance explained
	change in % variance explained
	( by step
	Final (

	1.
	Demographic/Exposure Variables
	19
	19***
	
	

	
	Age

Sex

Area

Overall exposure

How often do you go out with adults?

How often do you go out with friends?

How often do you go out on your own?
	
	
	-.15***

-.05 ns
.22***

-.09 ns
.30***

-.10*

.00 ns
	.00 ns
-.02 ns
.05 ns
.00 ns
.09**

-.03 ns
.00 ns

	2.
	TPB Variables
	69
	50***
	
	

	
	Intention

Perceived Control
	
	
	.78***

.01 ns
	.78***

.01 ns

	* = p < .05           ** = p < .01           *** = p < .001           ns = not statistically significant


Identifying beliefs for road safety interventions

For the purposes of the present paper the following procedure was used to identify important belief targets for road safety interventions. For each participant, the scores for each outcome belief (i.e. beliefs about whether wearing a cycle helmet would lead to a particular outcome) and corresponding outcome evaluation (i.e. beliefs about whether that outcome would be bad or good) were added together. The resulting additive behavioural belief terms were then used in a regression analysis to predict the measure of attitude. Similarly, the sum of each referent belief and its corresponding motivation to comply was taken, and the additive normative belief terms were then used to predict the measure of subjective norm. Finally, the scores for each control frequency belief and its corresponding control power belief were added together and the measure of perceived control was regressed on all of the derived control belief terms
.

Predictors of attitude

Table 4 shows the results for the behavioural belief predictors of attitude towards wearing a cycle helmet. The behavioural belief terms accounted for 44% of the variance in attitude (p < .001) and the significant independent predictors, as indicated by the final standardised beta weights in the regression analysis, were the beliefs about cycle helmets:

· ‘Protecting my head in the event of an accident or a fall off the bike’,

· ‘Making me feel safe when riding’, and

· ‘Making me look childish’.

Interestingly, beliefs about cycle helmets being uncomfortable, making the wearer more visible to other road users, and making the wearer look unfashionable, were not found to be important independent predictors of attitude to use a helmet. This finding demonstrates the value of the approach taken here over a ‘common sense’ selection of safety messages, which might well have led to the conclusion that these beliefs would be the most appropriate candidates for safety interventions.
Table 4.

Belief predictors of attitude
	Predictor
	% variance explained
	(

	Behavioural Beliefs
	44***
	

	(a) Protect my head (e.g. if I had an accident or if I fell off my bike)

	
	.19***

	(b) Be annoying because I would have to carry it around when I get off my bike
	
	-.03 ns

	(c) Be uncomfortable to wear
	
	-.04 ns

	(d) Make me more visible to other road users
	
	.07 ns

	(e) Make me feel safe while riding
	
	.47***

	(f) Make me look unfashionable
	
	.03 ns

	(g) Make me look childish
	
	-.16***

	* = p < .05           ** = p < .01           *** = p < .001           ns = not statistically significant


Predictors of subjective norm

The results for the belief predictors of perceived social pressure to wear a cycle helmet (subjective norm) showed that the normative belief terms accounted for 36% of the variance (p < .001). The final standardised beta weights in the regression analysis showed that the independent predictors of subjective norm were perceived social pressure from ‘friends’, ‘the police’, ‘parents’, and ‘other people in your family’. The non-appearance of teachers and the strong appearance of parents and the police as influences on perceived social pressure to wear helmets again shows the value of this approach over an intuitive one, which might well have reached a different conclusion. Examination of the normative belief components showed that adolescents perceive school teachers as strongly wishing them to wear cycle helmets (teachers were second only to the police in this). However, motivation to comply with these particular wishes of teachers was low (see full report for further details).
Table 5.

Belief predictors of subjective norm
	Belief Predictor
	% variance explained
	(

	Normative Beliefs
	36***
	

	(a) School teachers
	
	.07 ns

	(b) Your friends
	
	.13**

	(c) Other people at school
	
	.00 ns

	(d) The police 
	
	.15**

	(e) Car drivers
	
	-.05 ns

	(f) Your parents
	
	.27***

	(g) Other people in your family
	
	.20***

	* = p < .05           ** = p < .01           *** = p < .001           ns = not statistically significant


Predictors of perceived control

Table 6 shows that control beliefs accounted for 16% of the variance in adolescents’ perceived control over wearing a cycle helmet (p < .001). The results of the regression analysis showed that the following control beliefs were statistically significant independent predictors: ‘going on long bike rides’, ‘riding to school’ and ‘not having or not being able to find your cycle helmet’. 

Table 6.

Belief predictors of perceived control
	Belief Predictor
	% variance explained
	(

	Control Beliefs
	16***
	

	(a) Riding in busy traffic conditions
	
	.05 ns

	(b) Riding around roads close to home
	
	-.01 ns

	(c) Going on long bike rides
	
	.21***

	(d) Going on short bike rides
	
	.10 ns

	(e) If you were in a hurry
	
	.02 ns

	(f) Riding to school
	
	.11*

	(g) Not having or not being able to find your cycle helmet
	
	-.15***

	* = p < .05           ** = p < .01           *** = p < .001           ns = not statistically significant


DISCUSSION

The results of the study strongly supported the application of the TPB to adolescents’ cycle helmet use. Adolescents’ attitudes, subjective norms and perceptions of control were all strong and statistically significant independent predictors of intention (motivation) to wear a cycle helmet, which, in turn, strongly predicted reported helmet use. The study also found that the effects of demographic and exposure variables on helmet use were explained by the TPB. As mentioned in the introduction of this article, it was important to demonstrate these relationships because they imply that, despite the currently low wearing rates, there is none the less potential to persuade adolescents to wear cycle helmets by influencing their attitudes (and subjective norm and perceived control). 
To help decide which persuasive messages to use in road safety publicity and education interventions, the study identified the beliefs that were important predictors of adolescents’ attitudes. It also identified beliefs that are unlikely to be effective targets in interventions. Other ways (apart from publicity and education) of bringing about desirable changes in adolescents’ attitudes could also be sought, guided by the results of this research. The study showed that perceived social pressure from friends, parents and other family members was significantly predictive of subjective norms, suggesting that that using friends and family to promote helmet wearing would be effective. In the case of ‘friends’, there is some supporting evidence for this argument. Telch, Miller, Killen, Cooke and Maccoby (1990) conducted a longitudinal study in which they demonstrated an effective use of ‘peer teachers’ in helping younger students in schools to resist social pressures to smoke. Evans and Norman (2002) suggested three reasons why a peer-led intervention might be particularly effective. First, the level of understanding between similar age participants is better than between child ‘learners’ and adult ‘teachers’. Second, there are no language barriers because participants use and understand the same colloquial words and expressions. Third, participants are likely to be more receptive and responsive to suggestions from their peers than to suggestions from older ‘teachers’. Evans and Norman (2002), therefore, suggested that a road safety intervention developed and administered by similar aged students might have the requisite characteristics to motivate and enable recipients to reconsider their attitudes towards road safety. However, it is acknowledged that attempts to increase perceived social pressure from friends might be difficult, especially if groups of friends tend to share the same beliefs.

Using parents to encourage certain road user behaviours might also be difficult. For example, TRL research by Chinn, Elliott, Sentinella and Williams (2004) suggested that some adolescent road users believe that parents are mainly concerned about other aspects of the personal safety of their children when in the road environment (e.g. ‘stranger danger’) and give less attention to road safety. This might suggest that to increase perceived social pressure from parents to wear a cycle helmet, we need to seek ways of increasing parents’ perception of the importance of adolescent road safety and encouraging parents to give the right messages to their children. Many of the beliefs identified in the present study could be used to develop these messages. 
As well as the influences of friends and family on adolescents’ perceived social pressure to wear a cycle helmet, beliefs about the view of the police on helmet wearing, and the degree to which adolescents wish to comply with these views, were also found to be important. This suggests that police-sponsored campaigns might be effective at persuading adolescent cyclists to wear helmets when riding.

CONCLUSIONS

The main conclusions from the study were as follows:

1. For 564 adolescents aged 11-16, their attitudes, degree of perceived social pressure, and beliefs about the ease or difficulty of wearing a cycle helmet were strongly predictive of intention (motivation) to wear a helmet.  In turn, their intentions strongly predicted their reported behaviour.  

2. From a number of potentially relevant beliefs about cycle helmet wearing, the study showed which ones need to be targeted in road safety interventions, and which ones are likely to be ineffective. 
3. Specifically, benefits offering the most potential seemed to be those relating to hard fact and feelings about helmet wearing: that helmet wearing protects the head and makes the wearer feel safer. Of the negative beliefs about helmet wearing, the belief that it makes the rider look childish seemed to be a particularly useful one to dispel. In contrast to these beliefs that had a significant influence on adolescents’ attitudes towards cycle helmet wearing, beliefs about comfort, visibility to other road users, and feelings of looking unfashionable did not appear to be particularly important, and therefore they appear to be less strong candidates for targeting in safety interventions. 
4. As to the key influencers, interestingly, school teachers, people at school other than friends and teachers, and car drivers were not found to be important influences on the amount of social pressure perceived by adolescents to wear a cycle helmet.  In contrast, parents, other family members, and friends appeared to provide effective social pressure to wear cycle helmets. Thus, safety interventions designed to encourage and use the pressure afforded by this second group may be most effective. 
5. Beliefs about the views of the police on helmet wearing, and the degree to which adolescents wish to comply with these views, were also important components of perceived social pressure. This suggests that police-sponsored campaigns might be particularly effective at persuading children to increase their cycle helmet use.
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� We use the standard notation “p” to denote the probability that an effect is due to chance. For example, a p-value less than .05 means that the probability of obtaining the result by chance is less than 1 in 20 –  the effect being tested is said to be statistically significant at the p < .05 level.


� To determine whether a multiplicative combination of these beliefs (e.g. outcome beliefs x outcome evaluations) would be appropriate we tested whether there were any interaction effects between these sets of beliefs. However, for behavioural and normative beliefs there were no statistically significant interaction effects, suggesting that a multiplicative combination of beliefs was not an appropriate way to handle the data. There was some evidence of interactions between control frequency and power beliefs. However, the evidence for these interactions was weak and therefore we applied the same (additive) procedure to model the control beliefs as we used to model the behavioural and normative beliefs.





