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ABSTRACT
Behavioural science when combined with engineering,
epidemiology and other disciplines creates a full picture
of the often fragmented injury puzzle and informs
comprehensive solutions. To assist efforts to include
behavioural science in injury prevention strategies, this
paper presents a methodological tutorial that aims to
introduce best practices in behavioural intervention
development and testing to injury professionals new to
behavioural science. This tutorial attempts to bridge
research to practice through the presentation of
a practical, systematic, six-step approach that borrows
from established frameworks in health promotion and
disease prevention. Central to the approach is the
creation of a programme theory that links a theoretically
grounded, empirically tested behaviour change model to
intervention components and their evaluation. Serving as
a compass, a programme theory allows for systematic
focusing of resources on the likely most potent
behavioural intervention components and directs
evaluation of intervention impact and implementation.
For illustration, the six-step approach is applied to the
creation of a new peer-to-peer campaign, Ride Like
a Friend/Drive Like You Care, to promote safe teen driver
and passenger behaviours.

INTRODUCTION
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Injury remains one of the leading causes of death
and acquired disability globally.1 In the 1990s, the
US National Academies recognised the crucial role
of interdisciplinary approaches and advised that
‘future success of the injury ﬁeld depends on its
ability to broaden its base by recruiting researchers
and collaborators from the behavioural and social
sciences’, but the injury ﬁeld has adopted ‘a general
scepticism about behavioural strategies’.2 In
a recent systematic review of the published literature,3 only 12 studies were found that applied
behaviour and social science theory to road trafﬁc
injury prevention.
Behavioural scientists, working in concert with
engineers and epidemiologists, are necessary to help
create a full picture of the often fragmented injury
puzzle to provide comprehensive insights into
solutions. Injury epidemiologists provide accurate
estimates of the magnitude of a hazard, deﬁne risk
factors for injury, and provide tools (eg, surveillance
systems) for identifying hazards and evaluating the
effectiveness of interventions. Injury engineers
apply laws of physics and other ﬁelds to systematically determine injury causation and technology’s role in mitigation to inform technological
advances (eg, products, safety standards and test
procedures). Injury behavioural scientists view the
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injury within the human and social contexts and
answer the question: why did the injury occur?
Recognising that we can never completely legislate
nor engineer out unsafe behaviours, they apply
social and psychological theoretical foundations to
create behaviour change models. These models
guide intervention development aimed at mitigating risk through adoption and consistent
performance of safe behaviours and inform
methods to assess individual and population
level response to risk mitigation strategies
(eg, campaigns to educate and change norms).
Other areas of health promotion and disease
prevention have embraced behavioural science and
its application of empirical methods and behaviour
change theories.4 All of the leading health indicators in the USA5 rely on promotion of individual
health behaviours as strategies; for example, ‘practice responsible sexual behaviour’ to reduce incidence of HIV; and ‘reduce cigarette smoking by
adolescents’ to reduce tobacco-related deaths. For
these health goals, extensive behavioural research
fed into the planning of successful behavioural
interventions and campaigns. Methods extended
beyond traditional risk factor examination to
include both qualitative and quantitative methods
to create an underlying behaviour change model
grounded in biology, communication, psychology
and sociology. Thus, effective, research-based and
theoretically-driven interventions were created and
implemented to target speciﬁc risk and protective
factors through a systematic approach.6e10
As with other health behavioural scientists,
injury behavioural scientists focus on mitigating
risk factors.11e18 Paths of inﬂuence are captured in
theoretically-grounded, evidence-based behaviour
change models that involve a progressive narrowing
in focus from a broad measurable vision (eg, adoption of a safe behaviour) to smaller addressable
component goals (eg, changes in attitudes, skills,
behaviours, knowledge or perceived norms that
increase the likelihood of the adoption of a safe
behaviour).18e26 Based on this type of model,
prevention strategies are created to address these
goals and could be aimed at the population
(eg, a marketing campaign to change perceived
norms about child restraint use), an individual
(eg, overcoming individual barriers to access to
child safety seats) or both in combination. Without
such a model in place, however, it would be difﬁcult
to deﬁne the strategy or choose among the many
possible intervention components.
Gielen et al highlight the most frequently used
behaviour change theories and effectively review
many of these efforts.27 Despite notable successes in
the creation of empirically- and theoretically-grounded
107
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A practical approach for applying best practices in
behavioural interventions to injury prevention
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Table 1
tutorial

Definitions of key terms in behavioural science as used in the

Behaviour: a specific action taken by a specific person at a specific time/context.
Behaviour change model: hypothesised causal paths that draw on a number of
behaviour change theories to link specific target constructs with specific behavioural
objectives.
Behavioural objective: clear, explicit behaviours that if adopted and performed are
directly and strongly related to reduction in the incidence or severity of an injury.
Behaviour change theory: abstract, hypothesised mechanisms by which types of
events or situations mediate, moderate or otherwise influence outcomes. They
comprise a set of concepts (also known as theoretical constructs) and define the
ordered relationships among these concepts as they might apply to a broad array of
situations.
Elicitation research: Research that is guided by theory about categories of determinants
of risk and preventive behaviours and conducted with a sample of a target population
to help to identify target constructs; subsequent research assesses pre-intervention
levels of target constructs.
Evaluation: research designed to assess whether and how well the intervention
achieves the goals as articulated in the programme theory and its associated behaviour
change model.
Formative research: research conducted in advance of intervention design and
development with a sample of the target population, most often to understand their
current behaviours and perceptions.
Key outcome: the ‘grand prize’ or long term vision (eg, reduction in severity and
frequency of road traffic injuries).
Programme theory: a clear actionable plan that integrates key outcomes, behavioural
objectives, and target constructs and guides the development of the intervention
content and evaluation plans and describes the path of influence through which the
intervention is intended to work.
Stakeholders: those with practical expertise about, contact with, and/or influence on
the target population and a strong interest in injury mitigation.
Target constructs: theoretical concepts (eg, knowledge, self-efficacy beliefs, normative
beliefs) developed or adopted for use in a particular programme theory and its
underlying behaviour change model.
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national awareness of the issues around teen driving and ultimately to improve driving safety through behaviour change.

DEVELOPING AND APPLYING A PROGRAMME THEORY TO
GUIDE INTERVENTIONS: A SIX-STEP APPROACH
The six-step approach systematically presented in this paper takes
the reader from deﬁning a clearly articulated vision with goals for
a new behavioural intervention through to development and
testing of the success of the intervention’s components in
addressing the goals. The ﬁrst three steps develop the intervention’s programme theory, capturing the relationships between
intervention components and goals and the vision through deﬁned
paths of inﬂuence, while the remaining three steps utilise the
programme theory for intervention development and evaluation.
The six steps are:
1. Set a key health outcome (a clear, measurable, long-term
vision related to injury reduction).
2. Identify behavioural objectives linked to the key health
outcome.
3. Identify target constructs and their inﬂuence on the
behavioural objectives.
4. Design and develop intervention content to address constructs.
5. Evaluate effectiveness of interventions.
6. Reﬁne interventions and behaviour change model, when
needed.

STEP 1: SET A KEY HEALTH OUTCOME (A CLEAR,
MEASURABLE, LONG-TERM VISION RELATED TO INJURY
REDUCTION)
The key outcome is the desired distal result which the intervention seeks to effect. In other words, the key outcome is the
‘grand prize’ or long term vision (eg, reduction in severity and
frequency of road trafﬁc injuries). The vision should be sufﬁciently broad to remain stable for a reasonable period but should
be monitored to measure change and ensure continued relevance. It can be useful to involve stakeholders (those with
practical expertise about, contact with, and/or inﬂuence on the
target population and a strong interest in injury mitigation) in
the vision-setting process. This can help to build buy-in for
a new intervention from the start and allows a project to beneﬁt
from stakeholders’ real-world experience, as applicable.

Application of step 1
Although a range of factors affect teen crash incidence and
severity,30e33 a speciﬁc outcome was chosen for this intervention: to reduce crashes and their associated injuries and deaths to
teen drivers and their passengers with a focus on the risk factor
of ‘teen passengers’ in crash causation.34 Teen drivers who carry
peer passengers have a higher relative risk of being in a fatal car
crash than teens who ride without peer passengers, and this risk
increases with each additional passenger.31 35 Combined with
driver inexperience, teen passengers can have a detrimental
impact on teen driving by creating distractions and inﬂuencing
the driver to engage in risky behaviour.36

STEP 2: IDENTIFY BEHAVIOURAL OBJECTIVES LINKED TO THE
KEY HEALTH OUTCOME
Each behavioural objective should be clear and explicit, targeted
for an identiﬁed population that will perform speciﬁc actions
within a given context. The selection of the behavioural objectives should be based on a clear understanding of the associated
risk and protective factors for the speciﬁed health outcome, as
well as the social and developmental context in which the
Injury Prevention 2010;16:107e112. doi:10.1136/ip.2009.021972
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behavioural interventions27 for injury prevention, efforts to
apply behavioural science to injury prevention lag behind those
that apply engineering and epidemiology.
To assist efforts to promote injury behavioural science and its
inclusion in injury prevention strategies, this paper presents
a methodological tutorial that aims to introduce best practices in
behavioural intervention development and testing to injury
professionals new to behavioural science. This tutorial attempts
to bridge research to practice through the presentation of
a practical, systematic, six-step approach to guide interventions
aimed at promoting behaviours to reduce injury occurrence and
severity (herein called ‘the six-step approach’). The six-step
approach begins with stating a clearly articulated vision or key
outcome and progressively narrows the vision to speciﬁc goals.
The result is a framework, known as the intervention’s
programme theory, which integrates the key outcomes, behavioural objectives, and target constructs into a clear actionable
plan which is theoretically-grounded and evidence-based. This
plan serves as a compass to guide the development of the
intervention content and evaluation plans. The approach is
grounded in behavioural science theory and borrows
from established frameworks in health promotion and
disease prevention and the current efforts in injury behavioural
science.3 11 14 15 17 20e22 28 29 A table of deﬁnitions of commonly
used terms in behavioural science may aid the reader of the
tutorial (see table 1).
For illustrative purposes, we applied the six-step approach to
respond to a speciﬁc challenge: create a teen peer-to-peer
campaign to promote safe driving for National Teen Driver
Safety Week (NTDSW) 2008. NTDSW, promoted by State Farm
Insurance Companies and The Children’s Hospital of Philadelphia, was adopted as a US Congressional resolution in 2007;
it is an annual event during the third week in October to raise
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Application of step 2
Scientiﬁc literature was reviewed for both driver and passenger
behaviours that inﬂuence crash occurrence and the strength of
the considered behaviours’ protective effect.33 34 37e42 To reduce
passenger-related teen crash risk, the existing research pointed to
a no-passenger restriction during the ﬁrst 6e12 months of
driving as the optimal behavioural objective.
To test the acceptability and potential of this behavioural
objective with teens, we conducted formative research regarding
teen passengers and teen drivers’ interaction with them. Focus
groups and an online survey with teens allowed for a better
understanding of teen perceptions about driver and passenger
behaviours and their reactions to imposing passenger restrictions. The research instruments were informed by elicitation
research and behaviour change theory11 12 14 17 28 29 43 and
results from the National Young Driver Survey.44
The formative research identiﬁed a conﬂict between the
behavioural objective from the scientiﬁc literature (passenger
restriction) and the teen view of this behaviour (their rejection
of it). Based on formative research evidence, restricting passengers for teen drivers was identiﬁed as a behavioural objective for
interventions targeted at parents (who should set and enforce
passenger restriction rules with their teen drivers) and not
a behavioural objective for the teen-focused intervention.
The formative research results also highlighted teen drivers’
perception of their teen passengers as a distraction or annoyance; passengers’ perception of their role in the vehicle as
meaningless or irrelevant; and the importance of friendship,
respect for friends, and the social nature of teen driving. These
ﬁndings guided the direction of the behavioural objectives for
a school-based teen peer-to-peer intervention. For example, the
driverepassenger relationship could be cultivated to promote

safe interaction and minimise passenger distractions. Drivers
could be empowered to ‘own’ the space in the car, to set
passenger rules for that space, and to communicate with
distracting passengers without sacriﬁcing their friendship.
Passengers could be given a substantive safety role by following
the driver’s rules and helping the driver when asked.
From these broader themes, more speciﬁc behavioural objectives were formulated to directly correspond to the key outcome
(see ﬁgure 1). The speciﬁc behavioural objectives for the teen
passenger were: (1) always wear a seat belt; (2) show driver
respect (by keeping the music and conversation volume low);
and (3) help with driving task, when asked (by watching the
road or assisting with directions via GPS or map). The behavioural objectives for the teen driver centred on establishing their
role in relationship to their passengers: (1) set expectations for
safe passenger behaviour in the car; (2) ask passenger(s) for help,
when needed; and (3) expect respect.
Discrete behaviours were selected for each audience, to paint
a picture of what it looks like for a passenger to be a good friend
in the car, and what it means to be a driver who cares about his
or her peer passengers.

STEP 3: IDENTIFY TARGET CONSTRUCTS AND THEIR
INFLUENCE ON THE BEHAVIOURAL OBJECTIVES
Background research and literature reviews are used to identify
potential target constructs (ie, concepts such as knowledge,
beliefs, attitudes, norms and skills) that inﬂuence adoption and
performance of the behavioural objective. Three criteria guide
selection of potential target constructs14 15 21: each must (1)
have a strong association with the behavioural objectives; (2) be
susceptible to change through intervention (eg, gender as a risk
factor may help deﬁne the population but would not be a target
construct); and (3) have ‘room’ to change (eg, knowledge would
not be selected as a target construct for seat belt promotion if
the population already possesses sufﬁcient knowledge about the
laws and safety beneﬁts of seat belts). Just as the behavioural
objectives are speciﬁed for the identiﬁed populations, so too are
the target constructsddifferent target constructs might need to
be deﬁned for each population (eg, to promote teen seat belt use,
synergistic effects might be achieved with concurrent interventions: for parents, improve self-efﬁcacy around enforcing rules
around seat belt wearing by their teens; for teens, change their
perception to promote universal, consistent seat belt wearing as
a normative behaviour).
One result of steps 1e3 is an integrated, theoreticallygrounded, empirically tested behaviour change model that links
how target constructs will promote adoption of the behavioural
objectives through hypothesised paths of inﬂuence (eg, as
moderators, mediators). This model will then form the basis of

Figure 1 Schematic highlights of
programme theory to reduce passenger
risk.
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behaviours are performed. Each behavioural objective (eg,
consistent seat belt use) must be directly and strongly related to
the key outcome (eg, reduction in severity and frequency of road
trafﬁc injuries). If insufﬁcient evidence supports the choice of
a behavioural objective, research will be needed. This could
involve data collection and analysis and involvement of both
a representative sample of the target population and expert
consensus among key stakeholders.
It is important to note that a key outcome may be inﬂuenced
by a number of behavioural objectives. When this occurs, additional work is needed to prioritise the behavioural objectives
according to the strength of their inﬂuence on the key outcome.
In addition, different populations also will likely have different
behavioural objectives for a shared key outcome (eg, for teens:
wear safety belts on every trip; for their parents: set rules for and
monitor use of safety belts by their teens for every trip).
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Application of step 3
Based on the above described formative research, chosen target
constructs included speciﬁc beliefs underlying teens’ (a) subjective norms, (b) descriptive norms, (c) self-efﬁcacy about, and (d)
perceived control over the behavioural objectives. The paths
linking the target constructs to the behavioural objectives
further built the underlying behavioural change model with each
target construct becoming essentially an intervention goal. For
example, changing teens’ subjective norms involved developing
the belief that the people important to them approve of safe
driver and passenger behaviours such as asking passengers for
help when needed and always wearing a seat belt, respectively.
Changing teens’ descriptive norms required establishing the
belief that the majority of a teen’s peers engage in these
recommended behaviours.
Similarly, additional intervention content could address other
target constructs by aiming to improve teens’ self-efﬁcacy,
enhancing their belief that they have the necessary ability to
perform the recommended behaviours. Speciﬁcally, one target
construct was to establish the driver’s belief that he or she could
successfully ask a teen passenger/friend to calm down and be
less noisy as one way to effectively reduce distractions. Establishing a teen’s conﬁdence to effectively handle this situation
with the friendship intact was accordingly a goal of campaign
messages.

STEP 4: DESIGN AND DEVELOP INTERVENTION CONTENT TO
ADDRESS THE TARGET CONSTRUCTS
Using the programme theory as a guide, intervention content
should draw directly from, and be designed to address, the
identiﬁed target constructs for each of the identiﬁed populations
of interest. As in Step 1, this step should involve input from
stakeholders who inﬂuence and interact with the populations to
guide content delivery in terms of usability, format, messages
and language. Most importantly, the intervention content and
design should be tested with the targeted populations, taking
into account their perspective, characteristics (eg, developmental
level, disabilities, cultural considerations), and communication
style, exploring natural contexts, channels and modalities for
intervention delivery. Intervention components often undergo
iterative cycles of testing and revision to ensure that the target
constructs are effectively addressed (often called ‘pre-testing’).
Such theory-informed pre-testing has been applied to injury
prevention interventions.45 At the conclusion of step 4, the
intervention’s initial programme theory should be ﬁnalised and
the intervention components tested; the intervention is then
ready for initial implementation and evaluation.

Application of Step 4
Because changing norms about teen passenger and driver
behaviours was central to the intervention, a campaign aimed at
a population (rather than an intervention aimed at individuals)
was chosen with delivery at the primary site for teen peer
interaction, the school. Targeting teen drivers and passengers,
the campaign came to be called by the central taglines that were
ultimately developed and tested with teens as part of the creative materials, ‘Ride Like A Friend. Drive Like You Care’ (RLAF).
School-based materials and experiential activities were developed in alignment with the target constructs; these creative
materials included posters, postcards, stickers and t-shirts,
110

which were posted, distributed or worn in schools. To ensure
high levels of exposure, a variety of materials and activities were
used in a range of locations during multiple times of the day.
Previous research with teens 46e51 has shown that peer
approval is a tremendous inﬂuence in shaping teen health
behaviours. Our own formative research conﬁrmed that peer
approval was important in the adoption of safe behaviours
involving teen driving with peer passengers. Therefore, beliefs
underlying subjective norms became a target construct, and
including intervention content to address beliefs that friends
and peers approve of the recommended pro-safety passenger and
driver behaviours became a priority. To this end, the week-long
RLAF intervention included daily student-run polls with
multiple choice questions on drivers and passengers (eg, What do
you think makes an ideal passenger?) in which all responses
were correct; the goal was to show that the desirable characteristics described in the responses were socially acceptable,
common and endorsed by the teen peer group. Poll ‘results’ were
displayed on student-made posters or banners hung in cafeterias
or hallways, and were often broadcast in the next day’s morning
announcements so that all students could hear and/or see their
peers approving these behaviours.
The RLAF intervention content used peer-accepted and pretested language throughout its materials, including those
intended to address the target construct of driver self-efﬁcacy by
helping teen drivers more conﬁdently communicate with
distracting or annoying teen passengers. For example, one poster
depicts a passenger in animated loud talk and a driver reaching
for a big red ‘Just Chill’ button on the car dashboard; the poster
asks, ‘Ever wish your car had one more button?’. In this way,
both drivers and passengers were exposed to the language in
a non-threatening, humorous way.
RLAF was supported by a website (www.ridelikeafriend.com)
with three portals: one for teens, one for parents, and one for
initiative organisers. The teen portal offered online activities and
a Facebook application; the parent portal provided informational
resources; and the organiser portal served as the primary online
component of the initiative, with downloadable guides,
resources and materials to facilitate implementation of the
initiative.
Implementation of the RLAF initiative occurred during
National Teen Driver Safety Week in October 2008. For largescale campaigns, the dissemination and implementation process
constitutes its own complete step, beyond the scope of this
article.

STEP 5: EVALUATE EFFECTIVENESS OF INTERVENTIONS TO
ADDRESS THE TARGET CONSTRUCTS AND BEHAVIOURS
Although all steps involve testing, the term ‘evaluation’ is
reserved to assess whether the intervention achieves the goals as
articulated in the programme theory and its associated behaviour change model. Evaluation is central to the systematic
approach proposed here, providing concrete evidence for an
intervention’s success, as well as any potential ﬂaws in the
behaviour change model.18 If an initiative is effective, the evaluation will clearly show the path of connections in the behaviour change model. Strong evaluations also assess whether the
implementation of the intervention was successful. For example,
such a ‘process evaluation’ might determine the extent to which
participants received and were engaged in the intervention
materials and services and whether this exposure and/or
involvement was associated with addressing the target
constructs and performance of the deﬁned behaviour. In addition, a thorough evaluation can reveal the most potent
Injury Prevention 2010;16:107e112. doi:10.1136/ip.2009.021972
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a programme theory to guide interventions by linking each
proposed intervention component to target constructs.
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Application of step 5
Outcome evaluation to determine the effects of intervention
content on the target population involved pre- and post-initiative surveys. Instruments were designed to speciﬁcally measure
the target constructs and behavioural objectives explicated in
the model (eg, teen subjective norms around safe passenger
behaviour and actual engagement in driver and passenger
behaviours recommended in the intervention content). In addition, the post-survey captured exposure to and involvement in
the initiative as well as teen awareness and evaluation of the
initiative taglines. This combination of questions allowed for the
association among the amount of exposure to the RLAF initiative components and teen outcomes as well as a way to determine how the various RLAF components were received by the
teens.
Process evaluation involved: (a) questionnaires and focus
groups with student organisers; (b) key informant interviews
with school personnel; (c) observational notes by study staff
who were facilitating implementation; and (d) website tracking
to see how the online resources were used.

Application of step 6
At the time of this writing, the process and outcome evaluations
of the RLAF 2008 pilot are underway. Lessons learned from these
evaluations will be used to inform revisions to the initiative
components and their delivery before the initiative is disseminated broadly. If the initiative is found ineffective, further
revision and piloting will be necessary. In addition, the evaluations will inform the underlying behavioural change model and
programme theory on which the initiative was designed.

SUMMARY
Drawing from scientiﬁc foundations in promotion of health and
injury prevention behaviours, this tutorial presented a proposed,
practical six-step approach to inform injury prevention interventions and campaigns. An example illustrated how this
approach led to a programme theory and behaviour change
model that guided the design and evaluation of a peer-to-peer
initiative to promote safe teen passenger behaviours.
The tutorial underscores that a well articulated model ties
together theory and practice and maps out the path of inﬂuence
from intervention components to intended outcomes. In sum,
all strategies considered, messages designed, and activities
implemented ideally should be aligned with a pre-set theory and
projected model of effects.

LIMITATIONS TO THIS TUTORIAL
STEP 6: REFINE INTERVENTIONS AND BEHAVIOUR CHANGE
MODEL WITH KNOWLEDGE GAINED FROM INTERVENTION
EVALUATION
If interventions prove unsuccessful or produce unfavourable
outcomes, the underlying behaviour change model, the
programme theory, and/or the intervention content and its
implementation may need to be modiﬁed. Findings from the
intervention evaluation can be used to inform this process and
the preceding steps should be repeated until positive results
are achieved. If the evaluation proves the intervention successful, dissemination and distribution are the next steps. This
step also requires strategies as distribution may require stakeholders to adopt and deliver the intervention. Steps 1e5 can be
used to develop and evaluate a dissemination strategy while
continuing to evaluate the original intervention in broader
populations.
It is important to note that the six-step approach is not
necessarily linear, but rather may require iteration and looping
back to earlier steps based on negative ﬁndings or new information. All six steps in this process require periodic review to
take into account new scientiﬁc knowledge and other changes
that may occur, either on their own or as a result of the intervention (eg, if a relevant law is passed, normative behaviour may
change and changing norms may no longer remain an important
target construct). It is important to remember that thoughtful
planning and pre-testing is necessary if the intervention is to be
delivered to a population that differs in key characteristics from
the original population (eg, in another country).
Depending on the target behaviour and constructs, multiple
behavioural science frameworks can be applied to inform the
behaviour change paths. Widely used models are presented
within an injury context by Gielen et al,27 and include: the
integrative model of behaviour change,15 a well-established
theoretical framework that incorporates concepts from the
theory of reasoned action14; the theory of planned behaviour29;
and social cognitive theory.12
Injury Prevention 2010;16:107e112. doi:10.1136/ip.2009.021972

This paper was meant to show one approach to applying best
practice in behavioural science to intervention development
rather than to prescribe any approach or speciﬁc interventions.
The illustrative example, RLAF, is currently under evaluation. It
is important to note that in applying this work in other settings
or at other times, a review of existing research is required and
new formative research is likely to be necessary. At the time of
writing of this paper, for example, young crash victims in the
USA were principally drivers and passengers, not vulnerable road
users (eg, pedestrians and bicyclists), as in low- and middleincome countries. Even evidence-based approaches and interventions that have been successful in the US context must be
adapted to address the needs in the unique local contexts
worldwide. Further, this paper builds on a growing body of
behavioural science work in injury prevention and in teen driver
safety speciﬁcally,27 but it was beyond the scope of this paper to
review this important literature. Also, for large-scale behaviour
change campaigns, additional steps focused on dissemination
and implementation are critical but beyond the scope of this
paper.
This paper focuses on behaviour change interventions, only
one important piece of a comprehensive strategy. Consistent
with our Center ’s advocacy for a multi-pronged approach,
behaviour change interventions should be accompanied by
improvements in vehicle safety, road and environmental conditions, evidence-based policies, and enforcement of strong laws.
Finally, this approach can add upfront costs associated with
planning, pre-testing, revision and evaluation. However, these
costs likely will be counterbalanced by the ability to better focus
efforts, thereby limiting potentially costly, ineffective components, and to demonstrate effects, which will both aid in future
support for efforts and advance the ﬁeld.

CONCLUSION
Integration of behavioural science into comprehensive injury
prevention strategies promises to advance the ﬁeld. A
111
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intervention component that leads to behaviour change and
allows for efﬁcient pruning of the intervention to the most
parsimonious set of components for future versions of the intervention. Several references exist regarding outcome18 23e25 52e54
and process evaluation methods.55

Special feature

Acknowledgements This paper was written as part of the Young Driver Research
Initiative (YDRI), a collaborative research programme between the Center for Injury
Research and Prevention at The Children’s Hospital of Philadelphia and State Farm
Insurance Companies. State Farm provided financial and research support for the
conduct of the research. The opinions expressed are not necessarily those of State
Farm. The authors thank the behavioural scientists, outreach specialists, and others
at the Center and many colleagues in the field and at State Farm for their intellectual
contributions, including, but not limited to: teaching us; helping us to formulate our
approach; creating, promoting, and evaluating the Ride Like a Friend Initiative; and
assistance in drafting, editing or reviewing this manuscript. In particular, the authors
thank Laurie Bach, Ewa Kalicka, Danielle Erkoboni and Christine Norris for their
support.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Funding State Farm Insurance Companies.
Competing interests None.
Contributors The authors would like to thank Nancy Kassam-Adams for her review
and guidance.

32.
33.
34.

Provenance and peer review Not commissioned; externally peer reviewed.
35.

REFERENCES
1.

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

112

National Highway Traffic Safety Administration. Traffic Safety Factss: A
compilation of motor vehicle crash data from the fatality analysis reporting system and
the general estimates system. Washington, DC: U.S. Department of Transportation;
2006.
Bonnie RJ, Fulco C, Liverman CT. Reducing the burden of injury: advancing
prevention and treatment. Washington, DC: National Academy Press, 1999.
Trifiletti LB, Gielen AC, Sleet DA, et al. Behavioral and social sciences theories and
models: are they used in unintentional injury prevention research? Health Educ Res
2005;20:298e307.
Merzel C, D’Afflitti J. Reconsidering community-based health promotion: promise,
performance, and potential. Am J Public Health 2003;93:557e74.
Centers for Disease Control and Prevention. Healthy People 2010. http://www.
healthypeople.gov/LHI/ (accessed Feb 2010).
Catania JA, Coates TJ, Kegeles S. A test of the AIDS risk reduction model:
psychosocial correlates of condom use in the AMEN cohort survey. Health Psychol
1994;13:548e55.
Catania JA, Binson D, Dolcini MM, et al. Risk factors for HIV and other sexually
transmitted disease and prevention practices among U.S. heterosexual adults:
changes from 1990e1992. Am J Public Health 1995;85:1492e9.
Catania JA, Stone V, Binson D, et al. Changes in condom use among heterosexuals
in Wave 3 of the AMEN survey. J Sex Res 1995;32:193e200.
Kelly JA, Murphy DA, Washington CD, et al. The effects of HIV/AIDS intervention
groups for high-risk women in urban clinics. Am J Public Health 1994;84:1918e22.
Wenger NS, Linn LS, Epstein M, et al. Reduction of high-risk sexual behavior among
heterosexuals undergoing HIV antibody testing: a randomized clinical trial. Am J
Public Health 1991;81:1580e5.
Ajzen J, Albarracin D, Hornik R. Prediction and change of health behavior: applying
the reasoned action approach. Mahweh: Lawrence Erlbaum, 2007.
Bandura A. Social foundations of thought and action: a social cognitive theory.
Englewood Cliffs, NJ: Prentice-Hall, 1986.
Doll LS, Bonzo SE, Mercy JA, et al. Handbook of injury and violence. New York:
Springer, 2006.
Fishbein M, Ajzen I. Attitude, intention and behavior: An introduction to theory and
research. Reading, MA: Addison-Wesley, 1975.
Fishbein M. The role of theory in HIV prevention. AIDS Care 2000;12:273e8.
Sleet DA, Gielen AC. Behavioral interventions for injury and violence prevention In:
Doll LS, Bonzo SE, Sleet D, et al, eds. Handbook of injury and violence prevention.
Atlanta, GA: Springer Science+ Buisness Media, LLC, 2007:397e410.
Rosenstock IM, Strecher VJ, Becker MH. Social learning theory and the health
belief model. Health Educ Behav 1988;15:175e83.
Rossi PH, Lipsey MW, Freeman HE. Evaluation: a systematic approach. 7 ed.
Thousand Oaks, CA: Sage Publications, 2004.
Evans WD, Wasserman J, Bertolotti E, et al. Branding behavior: the strategy behind
the truth campaign. Soc Mar Q 2002;8:17e29.
Capella JN, Fishbein RH, Hornik R, et al. Using theory to select messages in
antidrug media campaigns: reasoned action and media plannin. In: Rice ER, Atkin CK,
eds. Public communication campaigns Thousand Oaks: Sage Publications
2001:214e31.
Fishbein M, Yzer M. Using theory to design effective health behavior interventions.
Commun Theory 2003;13:164e83.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.
55.

Hornik R, Woolf KD. Using cross-sectional surveys to plan message strategies. Soc
Mar Q 1999;5:34e41.
Hornik R. Public health communication: evidence for behavior change. Mahwah:
Lawrence Erlbaum Associates, 2002.
Hornik R, Yanovitzky I. Using theory to design evaluation of communication
campaigns: the case of the national youth antidrug media campaign. Commun Theory
2003;13:204e24.
Huhman M, Heitzler C, Wong F. The VERB campaign logic model: a tool for planning
and evaluation. Prev Chronic Dis 2004;1:A01.
Spoth R. Translating family-focused prevention science into effective practice. Curr
Dir Psychol Sci 2008;17:415e21.
Gielen AC, Sleet DA, DiClement RJ. Injury and violence prevention: behavioral
science theories, methods, and applications. San Francisco: Jossey-Bass, 2006.
Ajzen I, Fishbein M. Understanding attitudes and predicting social behavior.
Englewood Cliffs: Prentice-Hall, 1980.
Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process
1991;50:179e211.
Neyens DM, Boyle LN, Hanley P. The influence of driver distraction on the severity
of injuries sustained by teenage drivers and their passengers. Accid Anal Prev
2008;40:254e9.
Chen L, Baker SP, Braver ER, et al. Carrying passengers as a risk factor for crashes
fatal to 16e17 year old drivers. JAMA 2000;283:1578e82.
McCarrt AT, Northrup VS. Factors related to seatbelt use among fatally injured
teenage drivers. J Safety Res 2004;35:29e38.
Rice TM, Peek-Asa C, Kraus JF. Nighttime driving, passenger transport, and injury
crash rates of young drivers. Inj Prev 2003;9:245e50.
Senserrick TM. Reducing young driver road trauma: guidance and optimism for the
future. Inj Prev 2006;12:i56e60.
Lam L. Factors associated with young drivers9 car crash injury:
comparisons among learner, provisional, and full licensees. Accid Anal Prev
2003;35:913e20.
Preusser DF, Ferguson SA, Williams AF. The effect of teenage passengers on the
fatal crash risk of teenage drivers. Accid Anal Prev 1998;30:217e22.
Groeger JA. Youthfulness, inexperience, and sleep loss: the problems young drivers
face and those they pose for us. Inj Prev. 2006;12(Suppl 1): i19e24.
Winston FK, Senserrick TM. Competent independent driving as an archetypal task
of adolescence. Inj Prev 2006;12(Suppl 1):i1e3.
Berg HY. Reducing crashes and injuries among young drivers: what kind of
prevention should we be focusing on? Inj Prev 2006;12(Suppl 1):i15e18.
Simons-Morton B, Ouimet M. Parent involvement in novice teen driving: review of
the literature. Inj Prev 2006;12(Suppl 1):i30e7.
Shope J. Influences on youthful driving behavior and their potential for guiding
interventions to reduce crashes. Inj Prev 2006;12(Suppl 1):i9e14.
Fisher DL, Pollatsek AP, Pradhan A. Can novice drivers be trained to scan for
information that will reduce their likelihood of a crash? Inj Prev 2006;12(Suppl 1):
i25e9.
Middlestadt SE, Bhattacharyya K, Rosenbaum J, et al. The use of theory based
semistructured elicitation questionnaires: formative research for CDC’s prevention
marketing initiative. Public Health Rep 1996;111:18e27.
Ginsburg KR, Winston FK, Senserrick TM, et al. National young-driver survey: teen
perspective and experience with factors that affect driving safety. Pediatrics
2008;121:e1391e403.
Winston FK, Erkoboni D, Xie D. Identifying interventions that promote
belt-positioning booster seat use for parents with low educational attainment.
J Trauma 2007;63:S29e38.
Brown B. Adolescents9 relationships with peers. In: Lerner RSL, ed. Handbook of
adolescent psychology. 2nd ed. New York: Wiley 2004:363e94.
Gardner M, Steinberg L. Peer influence on risk taking, risk preference, and risky
decision making in adolescence and adulthood: an experimental study. Dev Psychol
2005;41:625e35.
Jacobsohn L. Explaining the boomerang effect of the national youth anti-drug media
campaign. Philadelphia: Annenberg School for Communication, University of
Pennsylvania, 2007.
Perkins HW. The social norms approach to preventing school and college age
substance abuse: a handbook for educators, counselors, clinicians. San Fransisco:
Jossey-Bass, 2003.
Steinberg L, Monahan KC. Age differences in resistance to peer influence. Dev
Psychol 2007;43:1531e43.
Hornik R, Maklan D, Cadell D, et al. Evaluation of the National Youth Anti-Drug Media
Campaign: 2003 report findings. Washington DC: Westat, 2003.
Bloom H, Zhu P, Jacob R, et al. Working papers on research methodology empirical
issues in the design of group-randomized studies to measure the effects of
interventions for children. New York, NY: Manpower Demonstration Research
Corporation, 2008.
Farrelly MC, Healton CG, Davis KC, et al. Getting to the truth: evaluating national
tobacco countermarketing campaigns. Am J Public Health 2002;92:901e7.
Huhman M, Potter LD, Wong FL, et al. Effects of a mass media campaign to
increase physical activity among children: year-1 results of the VERB Campaign.
Pediatrics 2005;116:e227e84.
Buckley L, Sheehan M. A process evaluation of an injury prevention school-based
programme for adolescents. Health Educ Res 2009;24:507e19.

Injury Prevention 2010;16:107e112. doi:10.1136/ip.2009.021972

Inj Prev: first published as 10.1136/ip.2009.021972 on 2 April 2010. Downloaded from http://injuryprevention.bmj.com/ on May 13, 2021 by guest. Protected by copyright.

programme theory can systematically focus resources on the
likely most potent behavioural intervention components and
direct evaluations of their implementation. Such an approach
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