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Applying the health action process approach
to bicycle helmet use and evaluating a social

marketing campaign

Florian M Karl," Jennifer Smith,? Shannon Piedt,? Kate Turcotte,’ lan Pike®

ABSTRACT

Background Bicycle injuries are of concern in Canada.
Since helmet use was mandated in 1996 in the province
of British Columbia, Canada, use has increased and head
injuries have decreased. Despite the law, many cyclists
do not wear a helmet. Health action process approach
(HAPA) model explains intention and behaviour with
self-efficacy, risk perception, outcome expectancies

and planning constructs. The present study examines
the impact of a social marketing campaign on HAPA
constructs in the context of bicycle helmet use.
Method A questionnaire was administered to identify
factors determining helmet use. Intention to obey the
law, and perceived risk of being caught if not obeying
the law were included as additional constructs. Path
analysis was used to extract the strongest influences

on intention and behaviour. The social marketing
campaign was evaluated through t-test comparisons
after propensity score matching and generalised linear
modelling (GLM) were applied to adjust for the same
covariates.

Results 400 cyclists aged 25-54 years completed

the questionnaire. Self-efficacy and Intention were

most predictive of intention to wear a helmet, which,
moderated by planning, strongly predicted behaviour.
Perceived risk and outcome expectancies had no
significant impact on intention. GLM showed that
exposure to the campaign was significantly associated
with higher values in self-efficacy, intention and bicycle
helmet use.

Conclusion Self-efficacy and planning are important
points of action for promoting helmet use. Social
marketing campaigns that remind people of appropriate
preventive action have an impact on behaviour.

INTRODUCTION

Bicycle helmets are protective against serious brain
injuries caused by bicycle crashes.' # In 2010, cycling
injury events in British Columbia (BC), Canada,
accounted for 19% (n=933) of transport-related
injuries and 20% (n=7743) of emergency room
visits, costing the province millions ($63 million
direct and $36million indirect costs).” Although
helmet use is mandatory in some countries and
jurisdictions, including BC, numerous people still
do not wear a bicycle helmet while cycling.*® The
2009 Canadian Community Health Survey reported
that 58.8% of British Columbians report consistent
helmet use when cycling. Low rates of compliance
with helmet legislation have generated consider-
able interest in leveraging behavioural theory to

improve bicycle helmet use.®” Education on, or
personal experience with (due to profession or
injury history), traumatic brain injuries has been
found insufficient to encourage bicycle helmet
use.® Instead, strengthening routine and reducing
perceived barriers has been shown to improve
bicycle helmet use behaviour.®

Self-regulatory skills, such as forming an action
plan, along with a strategy to cope with possible
barriers or challenges, impact the adoption and
maintenance of simple protective behaviours like
wearing a helmet.” A person who intends to wear
a helmet must decide on where, when and how
to wear the helmet, as well as believe in his or her
ability to successfully carry out this plan and over-
come any obstacles or inconveniences that arise.
The health action process approach (HAPA) model
of health behaviour change incorporates plan-
ning and coping skills as moderators in the tran-
sition between forming the intention to adopt a
health behaviour, to translating that intention into
sustained action; therefore, the HAPA is an appro-
priate model to apply to helmet use behaviour in
order to gain a better understanding of why compli-
ance rates are low.”

The HAPA model integrates social-cognitive
theory and the theory of reasoned action with other
phase-oriented volition theories.'°'? This fusion has
resulted in a stage theory with two distinct phases:
a preintentional phase encompassing motivational
processes (intention forming), and a postintentional
phase describing volitional processes (translating
intention into action).'® Preintentional factors that
impact intention formation are risk perception,
outcome expectancies and (action) self-efficacy.'
After the intention has been formed, postintentional
factors such as coping and planning are necessary
for transforming an intention into action."

Applying HAPA constructs to bicycle helmet use
behaviour

A person may intend to wear a helmet due to a
perceived high risk of head injury when cycling,
and believe in the protective benefits of helmet
use. To manage wearing a helmet each time, this
person forms plans for how to carry or store the
helmet between bike rides, and how to cope with
messy hair after wearing the helmet. This study
evaluates the degree to which risk perception,
outcome expectancies, planning and coping allow
for accurate prediction of consistent helmet use
among cyclists, and the effect of a social marketing
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campaign on key HAPA constructs. Because bicycle helmet use
is mandated by law in BC for all ages, perceived risk of being
caught breaking the law is included in this study as a preinten-
tional predictor of helmet use.

The community against preventable injuries campaign:
'Preventable’

Launched in the summer of 2009, Preventable is an ongoing,
province-wide social marketing campaign reminding British
Columbians to ‘have a word with yourself’ before engaging
in behaviour at work, home or play that has the potential to
result in injury. Ambient (outdoor or indoor) signage, mass
media (including social media) and guerrilla messaging reach
its audience at the critical moment of decision, when inten-
tions are translated into actions, to trigger a series of cognitions
in the planning process that will lead to the adoption of safer
behaviours." Although Preventable objectives broadly address all
injury types, campaign activities have included messages targeted
to cyclists about helmet use and crash prevention. Awareness of
Preventable and key campaign slogans is explored in this study as
an additional influence on HAPA constructs and helmet-wearing
behaviour.

METHODS

Participants

An equal number of male and female adults were invited thru
email to participate in the study through an online research
panel provider in BC. The target population was adults between
the ages of 25 and 54 years, weighted by the proportional popu-
lation within each of the five health authority service delivery
regions in BC to achieve the most representative sample possible.
A preliminary screening question was displayed to those respon-
dents who opened the survey link. Panellists who indicated
bicycle use at least once or twice a year were eligible for the
study and automatically redirected to the questionnaire. Four
hundred cyclists (n=400) in BC were included in the study.

Materials

A 36-item questionnaire was developed to incorporate existing
formulations from other studies using HAPA and HAPA-related
models.” " '™ Participants were first asked about bicycle owner-
ship and time spent cycling. Table A.1 in online supplementary
file 1 displays the items used to assess risk perception, outcome
expectancies, self-efficacy, intentions, planning, behaviour and
perceptions around enforcement of helmet laws. Demographic
information as well as exposure to campaign messages was also
collected.

Data analysis

First, factor analysis was applied to verify consistency between
factors included the HAPA model using R Studio packages
‘lavaan’ and ‘semPlot’.22* ‘Psych’ package was used to calculate
Cronbach’s alpha.®® Path analysis tested the predictive power
of each variable in the structured model. The standardised root
mean square residual (SRMR) was used in combination with the
comparative fit index (CFI) to compare the models and evaluate
overall fit.?* Cut-off values of CFI<0.95and SRMR>0.07, with
an acceptable type 1 error rate of 10, were selected as per Hu
and Bentler.”*

Because the Preventable campaign had been active throughout
BC for over 7 years prior to the study period, propensity score
matching (PSM) was used to compensate for the lack of a true
control group by matching participants on as many potentially

confounding factors as possible, and reveal any difference
in behaviour between those who have seen the campaign and
those who have not.”> A participant was considered ‘campaign
exposed’ when he or she answered one of the following ques-
tions positively: “Are you aware of a social marketing campaign
with the slogan ‘Have a word with yourself’?” or “Are you aware
of a social marketing campaign with the slogan ‘Seriously?’?”.
Each campaign-exposed participant was matched to an unex-
posed participant by age, sex, education, marital status, employ-
ment status, region of residence, average amount of time on a
bicycle (daily, weekly, and so on), type of cyclist (occasional,
sport, recreational, and so on), having children under 16 years
of age and personal or familial hospitalisation during the last
12 months. PSM was performed as a 1:1 matching with replace-
ment to maximise matching quality and minimise bias.*® %’

Lastly, generalised linear modelling (GLM) was then executed
on the complete sample to examine the effect of the unique
campaign periods on helmet use behaviour. The same covari-
ates were used for both GLM and PSM. A Gaussian distribution
with identity link was assumed for the analysis. T-tests were then
used to compare campaign exposed and unexposed groups after
matching,.

Ethics statement
This study was approved by the UBC Research Ethics Board
(certificate #H15-03012). All participants gave their written
informed consent.

RESULTS
Health action process approach
Comparison of HAPA model (model A, figure 1) and a trimmed
HAPA model (model B, figure 2) found model A inferior
to model B. Model A included factors that did not predict
behaviour as expected, such as risk perceptions, outcome
expectancies and postintentional self-efficacy (maintenance and
recovery), and did not demonstrate an acceptable overall fit.
Model B, which includes action self-efficacy, intention to comply
with the law, intention to wear a helmet, planning and helmet
use, explained approximately 83% of behaviour (R*=0.83) and
showed an acceptable overall fit (CFI=0.95, SRMR=0.036).
The moderation of intention to wear a helmet through planning
was significant, with an indirect effect coefficient (B, . o spian.
) of 0.05 (p<0.001), leading to a total effect
(Intention—Helmet use)+ﬁ(indirect effec()) of 0.49 (p<0.001). Factor anal-
ysis demonstrated loadings between 0.50 and 0.99, with values
of Cronbach’s alpha between 0.69 and 0.99. Detailed results of
the factor analysis and model comparison can be reviewed in
online appendix tables A.2 and A.3.

ning)*’B(Planning%helme[ use;

Cycling characteristics and PSM matching

Of the 400 survey respondents, 265 (66%) were male and 135
(34%) were female. Demographic characteristics were evenly
distributed across all subsamples measured. Two hundred
and fifteen (54%) individuals had heard of at least one of the
campaign slogans, 201 (50%) were familiar with the slogan ‘have
aword with yourself’ and 133 (33%) recalled ‘seriously?’. Of the
campaign-exposed individuals, 63.2% indicated that they always
wear a helmet and only 5.6% said they never wear a helmet.
Among campaign-unexposed participants these values were
53.0% and 7.6%, respectively. Demographic characteristics of
survey participants are displayed in table 1. While the subgroups
shown in table 1 did not demonstrate significant variation,
application of PSM further minimised differences from 11% to
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Action Self- 071 Maintenance 073 Recovery
Efficacy ' Self-Efficacy i o Self-Efficacy
Cutcome 1.10
Expectancies Planning 0.
0.10*
- 0.09 ¥
Relative Risk 0.08 > 0.23
0.3a
Intention to Helmet Use
&psolute Risk -0.047 p| wearahelmet
0.00%
Perceived Risk
of breakingthe
|aw 0.40
Intention to
camply with
the law
Figure 1 Model A.

0.001% (figure 3). During this process, 215 exposed individ-
uals were eventually matched to 95 of 185 possible controls.
Detailed PSM results can be reviewed in the online supplemen-
tary appendix table A.4.

Impact of Preventable

GLM analysis of exposure to the individual campaign slogans
revealed some differences in the strength of their association to the
factors of model B that were not likewise revealed by t-tests (tables
2 and 3). Familiarity with the slogan ‘have a word with yourself’
was positively associated with action self-efficacy, intention to wear
a helmet and planning, although awareness of the campaign slogan
‘seriously?” did not show such strong associations. In addition to
campaign exposure, cycling frequency was strongly connected to
model B factors. Strikingly, less frequent cyclists demonstrated
higher values among the behaviour-explaining variables and

helmet use than did daily cyclists. Lastly, the model showed that
being male was associated with less planning.

DISCUSSION

This paper is the first to apply the HAPA model in the context
of bicycle helmet-wearing behaviour. The best fit was found
when ‘Action self-efficacy’, ‘Intention to comply with the law’,
‘Intention to wear a helmet’ and ‘Planning’ were included in
the model. Thus, neither perceived risk of injury nor perceived
risk of getting caught breaking the law significantly impacted
the model, which was somewhat unexpected.'” ?* However, this
finding may be the result of differing information bases for inter-
preting the survey questions about risk perception. For example,
survey respondents who consistently wear helmets may have
scored low on risk perception measures because when weighing
their risk of sustaining a head injury, they were taking into

Flanning
Efficacy x 0.34 0.13
Intention to 0.44 Halmet Use
wear a helmet
Intention to 0.41
comply with
the law
Figure 2 Model B.
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Table 1 Participant characteristics

Subsamples
Complete sample Campaign awareness Campaign slogan awareness
Unaware Aware Word Serious
N (%) 400 (100) 185 215 201 133
Age (sd) 435 (8.7) 43.4 (8.7) 435 (8.7) 43.8 (8.7) 43.8 (8.6)
% Age <29years 6.8 7.1 6.5 6.0 7.5
% Age 30-39years 26.5 24.4 28.0 26.9 25.6
% Age 40-49years 335 36.3 315 31.8 33.8
% Age >50years 333 321 34.1 353 331
Gender
% Male 66.3 65.5 66.8 67.7 69.1
Type of cyclist
Sports (road) 9.0 1.3 7.3 7.5 6.8
Sports (mountain) 9.0 5.9 11.2 10.9 1.3
Daily transportation 12.8 13.7 12.1 12.4 14.3
Recreational 51.8 47.0 55.2 53.2 51.1
Occasional 50.3 50.0 50.4 52.2 49.6
Other 4.0 25.0 9.1 10.4 10.5
Time on bike
Daily 8.0 83 7.8 7.5 83
Weekly 24.8 25.6 241 23.9 27.8
Monthly 21.0 19.0 22.4 21.9 18.8
Few times per year 303 28.6 315 313 27.8
Once or twice a year 16.0 18.5 14.2 15.4 17.3
Education
Elementary 0.3 0 0.4 0.5 0.8
Some high school 1.5 1.8 1.3 1.0 0.8
Graduated high school 10.3 11.9 9.1 9.5 1.3
Trade school 9.8 10.1 9.5 9.5 9.0
Some college or university ~ 20.8 22.0 19.8 204 18.0
Graduated college or 46.8 46.4 47.0 46.3 45.1
university
Postgraduate 10.8 7.7 129 12.9 15.0
Employment
Unemployed 438 3.6 5.6 5.0 6.0
Self-employed 13.5 14.9 12.5 13.9 12.8
Employed 64.0 60.1 66.8 67.7 67.7
Part-time employed 83 10.1 6.9 6.0 6.0
Student 3.0 5.4 13 1.5 23
Retired 2.8 24 3.0 3.0 3.8
Homemaker 3.8 3.6 3.9 3.0 1.5
Injury history (past 12 months)
Personal injury 8.8 10.7 14 8.0 9.8
Family injury 13.0 10.7 14.7 15.9 14.3
Region
Lower mainland 51.5 51.8 51.3 49.8 51.1
Fraser Valley 3.25 1.8 43 35 38
Vancouver Island 223 23.8 21.1 23.4 233
Interior 17.3 17.9 16.8 16.9 143
Northern 5.8 4.8 6.5 6.5 7.5
Having children under 16
Yes 335 33.9 332 30.8 30.8

“Type of Cyclist’ adds up to over 100% because participants could select more than one type of cycling activity. Aware: participants who remembered at least one of the
campaign slogans. Unaware: participants who did not remember at least one of the campaign slogans, Word: people who remembered the slogan ‘have a word with yourself.’
Serious: people who remembered the slogan ‘seriously?’.
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Figure 3  Propensity score matching results.

account that they wear a helmet as a protective measure. Other
respondents who consistently wear helmets may have scored
high on risk perception measures because they were responding
to a general sense of vulnerability to injury that prompts them
to take protective measures (including wearing a helmet) when
cycling. An equal balance between these points of view could
have been a reason for the very small beta coefficients. There-
fore, the impact of risk perception on behavioural outcomes in
the context of helmet use for cycling requires more study, but the
results of the present research indicate probability of success in
modifying helmet use behaviour when self-efficacy or planning
skills are enhanced. Because planning had significant effects,
both direct and indirect, on helmet use behaviour within the
model, we suggest that strengthening planning skills should be a
focus of future helmet use campaigns and related interventions.
Further, the present study revealed gender differences in plan-
ning. Interventions aimed at improving planning skills might pay
particular attention to the male component of the target group.

As an intervention, the Preventable campaign targets British
Columbian adults in the time and place of highest risk for injury
with messaging designed to interrupt and reset the planning
process. While mass media and guerrilla stunts raise public
awareness of the issue of preventable injuries that happen
at home, at work, at play and on the road, the heart of the

campaign is messaging that is strategically placed as close as
possible to moments of risk. Although the campaign broadly
addresses preventable injuries of many types, cycling injuries
have been included in past campaign activities. Some examples
of strategic placement include signage along popular cycling
routes, transit shelter ads, branded helmets locked to parked
bicycles or signage on the bicycle racks themselves. The message
‘Before you think you won’t need a helmet today, have a word
with yourself’ or ‘Biking without a helmet? Seriously?’ implies
the risks of cycling without a helmet, and provides the reminder
in a relevant moment.

The slogan ‘have a word with yourself” reminds people
to reflect on their plan of action before taking a risk."> The
campaign slogan was developed out of formative evaluative
research that indicated the target audience possessed sufficient
knowledge about preventing injuries, so only a timely reminder
would be needed. The slogan invokes this knowledge at the crit-
ical moment of decision, when the intention to perform a poten-
tially unsafe behaviour is translated into action. Cognitions in
this transitional phase are interrupted and reset, which allows
for an opportunity to harness self-efficacy beliefs and incorpo-
rate safety measures into the action plan.

GLM results showed that the Preventable campaign slogan
‘have a word with yourself” affected planning, action self-efficacy,
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Table 2 T-test results comparing exposed to unexposed participants before and after PSM

Before PSM
Exposed n=215 Unexposed n=185 p Value
Mean SD Mean SD o
Behaviour 3.43 0.90 3.24 0.00 0.04
Intention to wear a helmet 6.04 1.70 5.63 1.83 0.02
Planning 3.1 0.88 2.86 0.95 0.01
Action self-efficacy 3.54 0.78 3.54 0.98 0.01
Outcome expectancies 3N 0.56 2.92 0.68 0.003
Intention to comply with the law 5.69 1.73 5.40 1.82 0.11
Maintenance self-efficacy 3.42 0.79 3.17 0.93 0.01
Recovery self-efficacy 3.51 0.81 3.32 0.89 0.03
RR perception -0.46 1.25 -0.43 1.26 0.81
Absolute risk perception 0.14 1.26 0.19 1.40 0.74
Perceived risk of breaking the law 3.29 1.94 3.45 1.89 0.41
After PSM
Exposed n=215 Unexposed n=95 p Value
Mean SD Mean SD o
Behaviour 3.44 0.90 3.49 0.84 0.61
Intention to wear a helmet 6.04 1.70 6.17 1.32 0.44
Planning 3.1 0.88 3.02 0.86 0.42
Action self-efficacy 3.54 0.78 3.55 0.80 0.97
Outcome expectancies 3.11 0.56 3.02 0.63 0.20
Intention to comply with the law 5.69 1.73 5.87 1.61 0.39
Maintenance self-efficacy 3.42 0.79 337 0.81 0.64
Recovery self-efficacy 3.51 0.81 3.52 0.73 0.92
RR perception -0.46 1.25 -0.47 1.28 0.96
Absolute risk perception 0.14 1.26 0.18 1.36 0.77
Perceived risk of breaking the law 3.29 1.94 3.53 1.86 0.29

Factors within the best fitting model (model B) are printed bold. Exposed: people who answered at least one of the questions on campaign exposure with ‘yes.’

Unexposed: people who answered all questions on campaign exposure with ‘'no.’
PSM, propensity score matching.

intention to wear a helmet, as well as behaviour. The slogan
‘seriously?’ did not explain a significant increase in these factors,
although this is likely due to the shorter period of time that this
slogan has been in market.

The present study also found that action self-efficacy predicted
helmet use within the trimmed HAPA model. Consistent with
these results, the relationship between action self-efficacy and
helmet use has been previously described as a positive associ-
ation.® Action self-efficacy is an optimistic belief necessary to
build motivation. People with higher self-efficacy imagine the
success of an action and so are more likely to initiate a new
behaviour. Therefore, the results of this study provide evidence
in support of interventions that enhance action self-efficacy to
promote bicycle helmet use.

Lastly, all factors, with the exception of planning, were asso-
ciated with the frequency of bicycle use. The study showed
that daily use was associated with lower values in measures of
behaviour, intention to wear a helmet and action self-efficacy.
This seems counterintuitive, but it might also be interpreted as
a reflection of daily bicyclists” experience—they are not able to
always wear their helmets—and so have lower self-efficacy, less
intention to comply with the law and less intention to wear a
helmet. This finding implies the need to facilitate and promote
helmet use among frequent cyclists.

The present study was subject to some limitations. Cyclists who
wear helmets may be more likely to pay attention to Preventable
campaign messages. However, a sufficiently large study sample

was drawn from areas representative of the BC population and
a very low threshold of cycling frequency was set for inclusion in
the study. Gender was unevenly distributed in the sample, which
could be an indication of selection bias. However, the data did not
suggest any uneven bias between subgroups. Therefore, any biases
would affect the overall values but not the differences between the
groups. Still, the results of the campaign evaluation are robust as
PSM and GLM were applied to adjust for potentially confounding
variation within the study population. While the comparison of
exposed and unexposed individuals after PSM did not show signif-
icant differences, this may be due to some limitations inherent in
PSM.*® The most important criterion for a successful application
of PSM is a rich set of covariates, which was considered satis-
fied in the current study. However, there is always the chance of
model misspecification.”” Further, because there were too few
unexposed participants to act as controls, we had to allow replace-
ment during the matching process, consequently comparing only
95 of 185 possible controls, which in turn increases the chance of
misspecification.

CONCLUSION

The current study identified a strong association between action
self-efficacy, planning and behaviour. The slogan ‘have a word
with yourself’ from the Preventable social marketing campaign
was related to higher values within these factors. Therefore,
future social marketing campaigns should focus on action
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Table 3 Generalised linear modelling regression coefficients within key health action process approach constructs

Regression coefficients

Intention to comply with Intention to wear a

Action self-efficacy the law helmet Planning Behaviour
Campaign exposure
Word 0.27** 0.17 0.38* 0.22* 0.21*
Serious —-0.03 0.03 —-0.08 0.02 -0.07
Age (years)
<29 Reference Reference Reference Reference Reference
30-39 0.15 -0.07 0.01 -0.12 0.1
40-49 0.26 0.23 0.35 0.01 0.24
>50 0.36 0.29 0.51 0.15 0.37
Gender
Male —-0.02 —-0.04 -0.16 -0.22** -0.12
Type of cyclist
Occasional 0.04 0.16 0.09 —-0.04 0.00
Recreational —0.07 0.26 —0.03 0.09 -0.02
Daily transportation 0.04 0.09 0.06 0.16 0.19
Sports (road) 0.26 -0.49 0.22 0.20 0.29
Sports (mountain) 0.10 0.54 0.29 0.10 0.09
Other —-0.02 -0.38 -0.57 —-0.03 0.01
Time on bike
Daily Reference Reference Reference Reference Reference
Weekly 0.46** 0.64 1.10** 0.31 0.68**
Monthly 0.42* 0.83* 1.15** 0.22 0.62**
Few times per year 0.47** 0.88* 1.05** 0.07 0.60**
Once or twice a year 0.46* 1.10%* 1.33** 0.18 0.67**
Education
Elementary Reference Reference Reference Reference Reference
Some high school -0.31 -0.32 -0.50 0.95 -0.48
Graduated high school -1.15 -2.93 -2.46 -0.06 -1.32
Trade school -1.08 -2.26 -2.03 -0.19 -1.25
Some college or university -1.08 -2.29 -2.27 0.09 -1.34
Graduated college or
university -0.90 -2.28 -1.71 0.20 -1.04
Postgraduate -0.90 -1.62 -1.36 0.29 -1.06
Marital status
Single -0.15 -0.19 -0.17 0.19 -0.02
Married —-0.06 -0.19 -0.25 0.31 0.06
Widowed 0.90 -1.72 -1.07 -1.55 -0.79
Divorced 0.07 —-0.58 -0.59 -0.19 -0.18
Separated t t t t t
Employment
Unemployed -0.17 —0.62 -0.27 0.31 0.05
Self-employed 0.30 -1.57** -0.74 -0.14 -0.35
Employed 0.21 -0.27 0.15 0.31 0.19
Part-time employed 0.01 -0.22 0.06 0.00 0.02
Student 0.42 -0.89 -1.09 0.04 -0.27
Retired -0.17 -0.07 0.40 0.55 035
Homemaker t t t t t
Injury history (past 12 months)
Personal injury 0.11 0.28 0.32 0.15 0.06
Family injury 0.12 0.13 0.25 0.02 0.26*
Region
Lower mainland 0.23 0.61 0.36 0.18 0.35
Fraser Valley 0.04 0.15 -0.48 -0.25 0.01
Vancouver Island 0.48** 1.05** 1.06** 0.36** 0.68*
Interior 0.24 0.58 0.37 0.21 033
Northern t t t t t

Continued
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Table 3 Continued

Regression coefficients

Intention to comply with Intention to wear a

Action self-efficacy the law helmet Planning Behaviour
Having children under 16
Yes 0.00 0.10 0.10 0.14 0.10
*Significant on a level of p<0.10; **Significant on a level of p<0.05.
tNot calculated due to singularities.
3 Rajabali FIA, Barnett B, Pike I. Economic Burden of Injury in Britsih Columbia.
_ Vancouver, BC: BC Injury Research and Prevention Unit, 2015.
4 Molina-Garcia J, Queralt A. The impact of Mandatory Helmet-Use legislation on the
» Urisdictions that legislate mandatory bicycle helmet use have gg?g?r;_yfsigqgmg 10 School and Helmet Use among Adolescents. / Phys Act Health
lower rates of head injuries associated with cycling 5 Macpherson AK, To TM, Macarthur C, et a/. Impact of mandatory helmet legislation
» The HAPA model of health behaviour change indicates that on bicycle-related head injuries in children: a population-based study. Pediatrics
risk perception, self efficacy, and outcome expectancies affect 2002;110:e60.
intention and behaviour and the transition between the two 6 0’Callaghan FV, Nausbaum S. Predicting bicycle helmet wearing intentions and
: " behavior among adolescents. J Safety Res 2006;37:425-31.
is moderated by pIannlng 7 Uibel S, Miller D, Klingelhoefer D, et al. Bicycle Helmet use and non-use - recently
published research. J Occup Med Toxicol 2012;7:9.
8 Jung CS, Zweckberger K, Schick U, et al. Attitude and opinion of neurosurgeons
concerning protective bicycle-helmet use. J Neurotrauma 2010;27:871-5.
_ 9 Schwarzer R. Modeling Health Behavior Change: how to predict and modify the
adoption and maintenance of Health Behaviors. App/ Psychol 2008;57:1-29.
» Planning and action self ef'ficacy are important targets for 10 gandgra /Q ﬁolcia/ ;‘ogté%dat/ons of thought and action: a social cognitive theory.
. . . . . . rentice-Hall, Inc, .
mterve.nt_'ons a'r_nEd at |nc.rea5|ng bIC.ka? heh:n_et s . 11 Fishbein M, Ajzen |. Belief attitude, intention, and behavior: an introduction to theory
» The existing social marketing campaign in British Columbia and research, 1977.
called, Preventable, is affecting attitudes and behaviours 12 Heckhausen H. Motivation and action: springer Science & Business Media, 2012.
related to helmet use among cyclists in the target population 13 Schwarzer R, Luszczynska A. How to overcome health-compromising behaviors: the
health action process approach. European Psychologist 2008;13:141-51.
14 Luszczynska A, Schwarzer R, Lippke S, et al. Self-efficacy as a moderator of the

. . . . . planning-behaviour relationship in interventions designed to promote physical
self-efficacy and planning as points of action, and might usefully activity. Psychol Health 2011;26:151-66.
draw on elements of the successful approach of Preventable. 15 Pike |, Piedt S, Lafreniere K. 337?Social marketing to reduce preventable injuries in

BC, Canada. Injury Prevention 2016;22(Suppl 2):A123.3-A124.
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