Precision prevention: time to move
beyond universal interventions
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Nearly two decades ago, the Institute of
Medicine (IOM) in the USA recognised
that many adverse health outcomes result
from behavioural tendencies that place
individuals at risk. Programmes designed
to change these behaviours could have
long-term salutary effects. They further
noted the heterogeneity within and across
populations and over time in the nature
and severity of unhealthy behaviours. To
address the disparate needs of individuals
in a population, the IOM proposed a
multi-tiered framework for prevention
that provides differential and increasingly
more intense preventive intervention as a
function of level of risk and response to
prior intervention." This framework has
been adopted for a wide range of educa-
tional and behavioural health issues; for
example, in the school setting, the preven-
tion and early intervention for preschool
children at risk for learning or behaviour
problems;” * in the community setting,
the management of blood pressure* and
in the inpatient clinical setting, the sec-
ondary prevention of traumatic stress.’
However, unintentional injury prevention
still relies largely on ‘one-size-fits-all’ or
universal strategies (eg, laws and their
enforcement and education campaigns).
While such ‘universal’ injury prevention
strategies can reach the widest audience,
complementary targeted risk approaches
are necessary to meet the needs of minor-
ity, higher risk populations, and to
increase the value of prevention strategies.

Injury  prevention recognises the
concept of ‘tailored interventions’ that
deliver culturally sensitive or other
adapted measures depending upon the
characteristics of the target audience.
These include altering the language in
which an intervention is delivered® to a
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population or varying the implementation
of an intervention to accommodate
important  individual differences, for
example, through kiosk-delivered tailored
messaging’ ° or safety technology tailored
to the characteristics of the vehicle occu-
pant. When air bags were first introduced,
they were largely one-size-fits-all and chil-
dren and short-statured women suffered
fatal injuries when in the path of the
deploying air bag.” Over the past few
decades, manufacturers of vehicles,
restraints and air bags have increasingly
added sophisticated sensors that recognise
the presence of small-statured occupants
who are seated close to the air bag,
putting them at risk. By adding sophisti-
cated algorithms for air bag deployment
(suppression, tethering, etc), they have
achieved a significant reduction in
air bag-induced injuries. '

The TIOM framework, however, goes
beyond the tailoring of interventions to
support achievement of low risk, safe
behaviors and good health outcomes,
recognising that individuals within a
target population possess differing needs.
The so-called ‘tiered risk strategies’
deliver a more dynamic and personalised
approach  whereby, when  needed,
members of the target audience may get
more intensive interventions (eg, with
multiple components, supports and
modalities) based on their level of risk.
Interventions are organised into tiers of
increasing intensity to match increasing
levels of individual risk. Three tiers have
been distinguished: wuniversal interven-
tions, delivered to wide populations to
meet the risks typically possessed by the
target population. These include interven-
tions that may be tailored to individual
subpopulations, such as in our air bag
example, which have been optimised to
meet the needs of a range of occupants.
However, a second tier, selected interven-
tions, may be required to build on univer-
sal interventions at added intensity and
complexity to meet the needs of those
recognised to have higher levels or differ-
ent risks from those typical of the popula-
tion but who have not yet displayed
unsafe or unhealthy behaviors or experi-
enced negative health or safety outcomes.
Finally, there may be a need for a third
tier, indicated interventions, which meet

the needs of those who have already
exhibited adverse outcomes and require
yet more resources and individual
tailoring.

Reviews of youth violence prevention
interventions have shown that pro-
grammes aimed at the selected and indi-
cated levels produce the strongest
effects."! 2 This is not to discourage uni-
versal approaches, but experience with
this very difficult prevention problem
demonstrates that tiered approaches are
able to significantly enhance programme
outcomes for those most in need of more
intensive intervention. One current imple-
mentation of a tiered risk programme is
the Violence Prevention Initiative at The
Children’s Hospital of Philadelphia.'® At
the universal level, efforts are focused on
community and school bullying preven-
tion programming. Selective interventions
identify children at risk for violence due
to their exposure to intimate partner vio-
lence in their homes and connect families
with community support services through
the Emergency Department and Primary
Care practices. The most intensive, indi-
cated efforts deliver direct support ser-
vices to child and adolescent victims of
interpersonal violence.

Unintentional injury prevention efforts
are beginning to recognise that individuals
with medical conditions (or other risk
factors) may need more intensive pro-
grammes to prevent injury. For example,
while universal fall prevention targets
older adults in the community setting,'*
more intensive programmes target those
who have suffered from stroke'® or
dementia.'® Similarly, while the American
Academy of Paediatrics advocates for
anticipatory guidance regarding injury
prevention, tailored to age and develop-
mental level,!” increased awareness that
children with disabilities have a higher
injury risk has led to more intensive and
individualised efforts.'® Best practice sti-
pulates creating accessible and safe school
environments and playgrounds to accom-
modate the needs of special needs chil-
dren' and intensive educational efforts
for parents, teachers and the children
themselves on how to safely move
through their environments.

To further illustrate the application of
tiered risk to injury prevention, an
approach is presented for developing a
comprehensive approach for a target
population: young, novice drivers.

Motor Vehicle Crashes (MVCs), par-
ticularly those involving young, novice
drivers, are the leading cause of death to
adolescents in the USA and other devel-
oped countries.”® The observation that
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young driver crash risk peaks with the
transition from adult-supervised practice
(during the learner phase) to unsupervised
driving (during the restricted or provi-
sional license phase)*!>* underscores the
importance of managing the safe transi-
tion to independent driving.

Gradual improvement in driving skill
occurs as driving experience increases.”’
However, situational factors can mitigate
or exacerbate traits that predispose to
risky driving (eg, attention deficit hyper-
activity disorder (ADHD)), whereby
improvements might be achieved through
daily medication management of ADHD
symptoms and/or behavioural interven-
tions implemented at home or in school.
However, risk could increase in the face
of inadequate sleep or poor driving condi-
tions. Momentary changes will also occur
due to the presence of distractions inside
or outside the vehicle. Our recent review
of research regarding the development of
attention skills in adolescents finds that
these skills vary considerably within as
well as between ages.>® Some adolescents
at age 15 have adequate attention skills
for driving, while others may not. In add-
ition, some youth exhibit risky driving
habits, while others do not. Strategies for
addressing such differences in risk will be
necessary for comprehensive prevention
strategies to be beneficial.

UNIVERSAL LEVEL INTERVENTIONS: A
GOOD FOUNDATION, BUT MORE IS
NEEDED

Unfortunately, young driver crash preven-
tion and safe driving promotion still
largely rely on a ‘one-size-fits-all’ strategy
—primarily “Graduated Driver Licensing”
(GDL) provisions—that set requirements
and time milestones for increasing driving
privileges for young drivers.”” %%
Characteristics of adolescents, their fam-
ilies and the broader ecology that put
them at population-level risk (appropriate
for universal GDL alone) must be differ-
entiated from characteristics that put indi-
viduals within the population at increased
risk (requiring selected or indicated inter-
ventions). GDL is an example of a univer-
sal level intervention that is an important
foundational component of a tiered-risk
framework but insufficient for a compre-
hensive approach to young driver safety.
Laws, like GDL, are directed at changing
the norm and providing a minimal level
for expectations around motor vehicle
safety, influencing the attitudes and beha-
viours of the population as a whole,
without regard to individual risk.
However, those in the field recognise that

novice drivers are a diverse group accord-
ing to risk and that this risk is time
dependent and sensitive to
circumstances.”” *°

The provisions in GDL were developed
in response to epidemiological studies
documenting the elevated crash risk for
the average novice driver, without regard
to individual differences in risk out-
comes. These provisions for existing
driving laws were initially developed to
increase driver learning but ultimately
proved beneficial in reducing crashes by
limiting young driver exposure to higher
risk driving conditions during early
novice driving.>® GDL provisions stage
increases in driving privileges in response
to the anticipated gradual improvements
in driving ability expected with experi-
ence, as well as advances in maturity that
lead to sound judgments and ability to
manage peer passengers.>> Although
applications of GDL vary by state or
country, the learner and accompanied
driver phases of most GDL provisions
allow new drivers to gain driving experi-
ence only in the presence of an adult pas-
senger. The provisional or restricted
license phase restricts newly licensed
drivers to lower risk conditions for a
period of time after licensure. A growing
number of evidence-based, evaluated uni-
versal interventions are becoming avail-
able to supplement GDL through
enhanced driver training, supervised
practice driving and postlicensure restric-
tions of novice drivers (training: see
work by Fisher et al’>® and Isler and
Isler;>* supervised practice: see Mirman
et al>> postlicensure restrictions: see
Zakrajsek et al>®).

Various characteristics of the young
driver, his or her family and community,
such as realistic risk perception,®” authori-
tative and responsive parenting®®™*' and a
strong GDL programme in the state in
which the family resides,*” place a teen at
a typical level of crash risk, where a uni-
versal level intervention strategy is likely
appropriate. A key challenge to a risk
management strategy for young drivers is
the recognition that individual driving
risk can vary dramatically depending on
stable characteristics of the driver (traits)
and the situations (states) that the driver
faces; therefore, so, too should the pre-
vention strategy. (For more on the
Winston-Romer ~ Trait-State  Model  of
driving risk applied to young driver
inattention, see the recent summary.)*®
Thus, for teens with above average levels
of risk, more intense strategies could help
to build skills or limit situations that

increase the propensity to have poor
driving performance or to engage in risky
or unsafe driving behaviours.

SELECTED LEVEL INTERVENTIONS:
MEETING THE NEEDS OF THOSE AT
INCREASED RISK

To begin to build out the more compre-
hensive strategy, those young drivers with
more than the ‘average’ propensity for risk
need to be identified, and selected level
interventions need to be developed and
delivered to meet their needs. The litera-
ture reveals risk factors at the biopsycho-
logical, family and community level that
put a teen at increased risk for crashing. At
the biopsychological level, the presence of
atypical development, which may contrib-
ute to problems with attention “deploy-
ment” and behavioural and emotional
regulation, can increase a young driver’s
risk of receiving traffic citations and crash-
ing.** At the family level, permissive or
uninvolved parents or a family history of
moving citations or at-fault collisions
increase a young driver’s risk for unsafe
behaviours and crashing.>® **

At the community level, the absence of
strong GDL provisions where the family
resides also increases risk. While strength-
ening GDL is the best strategy at the univer-
sal level, political conditions may preclude
such enhancements putting young drivers
at risk. In such locales, young drivers and
their families would likely benefit from a
selected level, more intensive intervention
that includes education and support to fill
the gap related to weak laws. One new pro-
gramme developed by Fabiano et al®
addresses adolescents with ADHD and
their parents. This intervention combines
in-vehicle monitoring and cognitive-behav-
ioural therapy, including communication
and negotiation training, goal-setting and
contingency contracting. Other strategies
involve optimising medication for ADHD,
including the use of extended release for-
mulations to ensure that ADHD symptoms
are managed through the evening and other
high-risk situations.*® A recent systematic
review highlighted an urgent need for the
evaluation of behavioural interventions for
young drivers with ADHD.*”

Identification of those at increased risk
could occur at a routine physician visit,
when completing a medical certification
for driving (where required)*® or through
self-identification by the young driver or
his or her parent. Insurance companies or
motor vehicle departments could identify
and refer risky families for selective inter-
ventions. Of course, proven interventions
and delivery mechanisms would need to
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be developed to which young drivers and
their families could be referred.

INDICATED LEVEL INTERVENTIONS:
FOCUSING ON THOSE AT HIGHEST

RISK

Drivers who display potentially dangerous
driving behaviours, especially those who
do not follow driving laws, pose the
highest safety risks and require added
attention.”* ** 5% An Australian study
found that if a novice driver received a
first arrest for driving under the influence
(DUI) in conjunction with a crash, he/she
was significantly more likely than other
novice drivers for future DUIs and
crashes®’ and a US study demonstrated
that young drivers cited for distracted
driving had a 6.6-fold increased crash risk
(RR 6.6, 95% CI 5.9 to 7.4).°> In add-
ition, young drivers are at increased risk
when in families for whom previous inter-
ventions were not implemented or not
effective (eg, parents cannot provide
adequate supervision and monitoring or
parents or teens are very high risk drivers.
For these cases, closer support through an
indicated level intervention strategy could
be appropriate. It is likely that interven-
tions will differ depending on the degree
of parental involvement exhibited. For
some families, use of and training on in-
vehicle monitoring technology may
enhance the ability of parents to monitor
their adolescent’s driving. For other fam-
ilies, yet more intensive intervention by
professionals may be required that
includes monitoring technology and train-
ing on feedback techniques. For the
highest risk young drivers and their fam-
ilies, closer supervision by non-parent,
safe driver adults and/or law enforcement
may be required.

McGehee et al’® at the University of
Iowa were among the first to pioneer
technological interventions to enhance par-
ental monitoring of young drivers for
driving risk using an event-triggered video
device placed in the car and detailed feed-
back to parents in the form of a graphic
report card and video clips of at-risk driving
behaviours. The programme’s evaluation
demonstrated a reduction in video-captured
safety events among young drivers in the
intervention group when compared with
those in the control group. While the study
did not recruit for at-risk youth, some in the
study displayed high-risk driving that was
responsive to the intervention.

Another robust programme was started
in Israel, and components of this interven-
tion have been now incorporated into a
European trial to investigate the benefit of
technology in  enhancing  parental

monitoring. Various levels of feedback
(eg, in-vehicle display, text messaging to
parents and a website) were evaluated in a
multi-arm randomised controlled trial,
again with typical rather than at-risk fam-
ilies, with early indications of acceptability
and short-term reductions in crash rates
and driving risk indices.’*

Recognising that monitoring interven-
tions require the diligence and coaching/
feedback skill of the parent/adult monitor,
recent enhancements to in-vehicle moni-
toring programmes have incorporated pro-
fessional support. For example, the Towa
team incorporated motivational interview-
ing strategies to address the issue that some
families need assistance in how to best
provide feedback to their young drivers
(McGehee DV, personal communication,
26 September 2013),°° an element that
could become part of both selective and
indicated interventions. The Israeli team
incorporated a professional coaching com-
ponent to train parents to match their vigi-
lance to the degree of risky driving
behaviour captured by the technology.>® >”
This ‘tiered risk” approach was found most
useful among young drivers who exhibited
more risky behaviour.

To achieve good outcomes for these
high-risk young drivers, particularly those
in families with parents who are uninter-
ested or incapable of monitoring/coaching
their adolescent, professional support
(from a physician, psychologist, educator
and/or driving trainer/evaluator) will likely
be needed to assess the adolescent’s
driving competence, traits and states that
degrade driving performance and to create
and implement a driver training and man-
agement plan. Interventions that have suc-
ceeded in helping parents to develop
better monitoring skills may also be appro-
priate for such cases ( eg, work by Dishion
and colleagues®® using the Family
Check-Up programme). An urgent need
for intervention content exists to correct
problem driving behaviours as most inter-
ventions do not involve families but rather
focus on ‘re-education’ of the individual
and have had limited success.’® ¢° For
some of the hardest of cases, the possibility
would have to be considered to require
alternate adult supervision/monitoring,
monitoring by law enforcement or insurers
and/or restriction or suspension of a teen’s
driving license.

CONCLUSIONS AND FUTURE AGENDA
FOR RESEARCH, PROGRAMMES AND
POLICY

Young, novice drivers demonstrate vari-
ability for crash and injury risk within the
population and within the individual over

time, necessitating a move towards a
multi-level prevention framework to fit
the right strategy to the right individual at
the right time and in the right context.
Just as each adolescent is unique so too is
each adolescent driver. The current state
of knowledge points to the importance of
GDL and parent involvement, as well as
the need to move one step further by
incorporating a more robust understand-
ing of the parent and young driver, their
relationship with each other, and the
broader context in which this relationship
exists. More work is needed to under-
stand how to reduce risk and promote
protective factors for a specific adolescent
at a specific developmental stage with
individual characteristics (eg, medical, psy-
chological, social and environmental
factors).! Therefore, research is needed to
develop interventions that can be placed
within a tiered clinical and public health
prevention strategy to reduce young
driver risk (universal, selected and indi-
cated level interventions) that (1) match
the intensity of intervention to the risk
level of the target population and (2)
match effective interventions to specific
risks and problem behaviours.

Based on strong evidence from evalua-
tions of tiered risk strategies for mental
and physical health promotion, there is
reason for substantial hope that the suc-
cesses that have been achieved in injury
prevention can be extended to those at
highest risk. Just as precision medicine
aims to tailor medical therapy to the
needs of the individual, precision injury
prevention should provide comprehen-
sive strategies that aim to meet the needs
of all individuals within a population in
achieving low-risk outcomes over time.
This commentary highlighted the appli-
cation of a tiered-risk approach to
addressing the needs of individual higher
risk young drivers and their families.
However, the urgent need for interven-
tions to meet the prevention needs of
individuals in populations across all
injury mechanisms should serve as a
‘road map’ guiding future research needs
to fill gaps.
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Increasing injury rates

Most readers believe that the injury picture has improved worldwide over recent years. But a
recent study in the USA found a 38% increase from 2010 to 2014 in San Antonio, Texas. This
may be a signal that other areas are similarly affected. The increase was mainly due to falls,
machinery and crashes. The falls may be due to an ageing population and the machinery
increase may reflect the economic upturn in the region but there was no obvious explanation for
the rise in crash injuries.

Plaintiff negligent in suit over defective motorcycle helmet

In a civil suit in the USA the plaintiff argued a motorcycle helmet was not equipped with
‘critical injury prevention technology’. However, the jury assigned all the negligence to the
plaintiff who had been injured in a motorcycle crash. His helmet was not judged to be
defective when it was sold. Instead the plaintiff was fully negligent in causing the injury but
there is no explanation given to explain their reason for doing so.

More injuries from airplane turbulence

Extreme turbulence may be increasing and airlines need improved technologies to detect it.
Some believe climate change is partly responsible for the increase. One scientist predicts ‘the
average strength of trans-Atlantic turbulence at cruising altitudes could increase by between
10% and 40%’. A consortium in Europe is using a laser to detect patterns of turbulence,
allowing time to change course. Airlines urge passengers to obey seat belt signs.

Children’s Injury Prevention Center celebrates 25th birthday

The Connecticut Children’s Injury Prevention Center has worked to reduce unintentional injury
for 25 years. It is a model for other such programmes. A report in this journal describes the
core of its successful approach: identifying injury patterns, implementing innovative solutions,
advocating for effective community-based programmes and policies; education and training;
community outreach; and public policy advocacy, for example, helmet laws, passenger safety,
graduated driver’s licensing and seat belt use.
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