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ARTICLE INFO ABSTRACT

Globally, more adolescents die from road traffic fatalities than from any other cause, and males are significantly
more vulnerable than females. Driver education interventions directed at males are less likely to succeed than
those directed at females, and stronger optimistic bias and overconfidence bias have been implicated as likely
reasons. We report results from a quasi-experiment conducted in Serbia, targeting male and female adolescents.
Stratified by size, forty schools were randomly assigned to either a personal-narrative intervention or a no-
intervention control arm. Data were collected before the intervention (N = 1449) and again six months later
(N = 1072). Risk perceptions improved for both males and females, and injunctive norms improved for females.
Improvements in overconfidence bias and descriptive norms were predictive of improvements in high-risk
driving behaviors. A significant interaction between improvements in injunctive norms and the intervention
revealed that males whose injunctive norms improved were significantly more likely to be affected by the in-
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tervention, compared to the other groups. Implications for interventions are discussed.

1. Introduction

Road traffic injuries are a global public health problem. The World
Health Organization (WHO, 2017) reports 1.25 million road traffic
deaths per year, with the highest road traffic fatality rates in middle-
and low-income countries. Road traffic-related deaths are more
common than suicide, HIV, or homicide (WHO, 2017; see also Clarke
et al., 2005). Across all countries, young drivers in particular constitute
a high-risk group of road users (WHO, 2017). Per 100,000 inhabitants,
two to three times as many people aged between 18 and 24 die in cars,
compared to those aged between 25 and 65 (Promising Consortium,
1998).

Youth road fatalities have a strong gender component, as young
males are at particularly high risk. About three quarters of all road
traffic deaths occur among young males under the age of 25 years
(World Health Organization WHO, 2017). Young males are three times
as likely to be killed in road crashes, compared to young females
(Massie et al., 1995; Santamarina-Rubio et al., 2014). Moreover, in
comparison to females, males are more likely to be involved in crashes
as a driver (Turner and McClure, 2003), and they are more likely to
engage in higher-risk road behaviors, such as speeding, driving under
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the influence of alcohol, nonuse of seat-belts, and distracted driving
(Harré et al., 1996; Rhodes and Pivik, 2011). Given that gender is a
consistent and important predictor across different road traffic risk
behaviors, we adopt a gender-based perspective to examine predictors
of road traffic risk behaviors and intervention effects.

We report results of an intervention conducted among young drivers
in Serbia, a middle-income European country. In 2015, Serbia regis-
tered 90 deaths per million inhabitants, which is lower than rates in
Romania and Bulgaria (both had 95 deaths per million) but sig-
nificantly higher than the average rate in the European Union (51.5
deaths per million; European Commission, 2016; ITF, 2017; World
Health Organization WHO, 2015). The intervention sought to lower
young drivers’ risk behaviors by shifting behavioral determinants par-
ticularly important in adolescence: risk perceptions and overconfidence
bias (e.g., Matthews and Moran, 1986; Trankle et al., 1990) as well as
normative perceptions regarding peers’ risk behaviors (e.g., Cestac
et al., 2011; Mgller and Haustein, 2014).

1.1. Underestimated risk perceptions and overconfidence bias

Individuals’ risk judgments are fundamental components of
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theoretical models of health behavior, including the health belief model
(Janz and Becker, 1984; Rosenstock, 1974), protection motivation
theory (Rogers, 1983), and the extended parallel process model (Witte,
1992). Applied to road traffic, risk perception refers to people’s sub-
jective assessments about the likelihood of getting into a crash or being
the victim of one (Harré, 2000). Hence, application of behavioral the-
ories to adolescents’ road safety practices implies that, to promote safer
behaviors, interventions need to convince adolescents that they are at
risk. This is not easily done, for two reasons identified in the literature.

Optimistic bias (Weinstein, 1982, 1987), the tendency to perceive
oneself as being invulnerable relative to others, is one reason inter-
ventions encounter difficulties in elevating risk perceptions. Optimistic
bias in road traffic behaviors tends to be particularly high among
adolescents because they consider themselves less likely to get into a
crash than their peers (Deery, 1999; DeJoy, 1989; Delhomme et al.,
2009; Harré et al., 2005; Matthews and Moran, 1986; Trankle et al.,
1990). There is some evidence that optimistic bias can be reduced by
reducing the social distance between the targeted individual and the
referent other being used as the anchor for risk assessments (Lapinski
et al., 2009; Rimal and Morrison, 2006), but doing so has not been
linked with reductions in risk behaviors.

Sensation seeking is another reason why adolescents’ risk percep-
tions are difficult to raise (Arnett, 1996). The very definition of sen-
sation seeking, “the need for varied, novel, and complex sensations and
experiences, and the willingness to take physical and social risks for the
sake of such experiences” (Zuckerman, 1979, p. 10), captures the un-
derlying idea, and it has been linked with reckless driving in a number
of studies (Arnett, 1990, 1996, for a review, see Jonah, 1997). Sensa-
tion-seeking may serve as an explanatory variable, but the variance it
explains in risk behaviors is often very small, revealed by a recent meta-
analysis across 61 studies (Hittner and Swickert, 2006). Moreover, the
underlying idea is not very helpful for intervention design because, by
definition, it is invariant. Tailoring different messages for individuals
with different sensation seeking tendencies could be a strategy for in-
terventions, because this technique can enhance message processing
(Greene et al., 2002), but there is little evidence about its efficacy in
changing behavior.

We propose a third explanation, one based on adolescents’ percep-
tions, often exaggerated, about their ability to engage in high-risk be-
haviors without the fallout. There is now an extensive literature on
overconfidence bias, which is the almost universal tendency for in-
dividuals to believe their skills, judgments, and abilities are better than
they actually are. This has been documented among a variety of pro-
fessionals, including medical providers (Baumann et al., 1991), real
estate agents (Spence, 1996), judges (Budescu and Rantilla, 2000), and
statistical experts (Wagenaar and Keren, 1985). A recent meta-analysis
across 36 studies over a 40-year period revealed almost a ubiquitously
present overconfidence bias in clinical decision-making (Miller et al.,
2015). Similar findings have also been reported in the domain of road
safety (Ulen, 2005).

Exaggerated beliefs about one’s own skills are associated with
dangerous road traffic behaviors. Adolescents typically rate themselves
as more skilled than their peers (Deery, 1999; DeJoy, 1989; Matthews
and Moran, 1986), underestimating their risk and overestimating their
own driving skills (Gregersen, 1996). Although this overconfidence bias
is seen in both males and females, it is greater among males who per-
ceive their own behaviors to be less likely to result in accidents because
of their exaggerated driving skills (DeJoy, 1990, 1992). In this paper,
we hypothesize that this overconfidence bias and underestimated risk
perceptions are associated with adolescents’ high-risk driving intentions
and we ask whether an intervention based on personal narratives can
overcome some of these biases to affect driving intentions.

1.2. Normative perceptions

There is now widespread acceptance in the literature that
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individually enacted behaviors have determinants at both the in-
dividual and social levels (Sallis and Owen, 2015). Risk perception and
overconfidence bias exist at the individual level. Social norms are im-
portant drivers of behaviors (albeit not the only ones) at the inter-
personal and community levels (Rimal and Lapinski, 2015). The im-
portance of social norms in health (e.g., Eisenberg et al., 2014) is also
emphasized in the theory of planned behavior (Ajzen, 1991), the theory
of normative social behavior (Rimal and Real, 2005), and the theory of
normative conduct (Cialdini et al., 1990). Two different forms of norms
have to be identified in the literature (Cialdini et al., 1990): descriptive
and injunctive norms. Descriptive norms refer to the prevalence of a
behavior within the referent group; injunctive norms refer to the social
approval of the behavior by relevant others. Thus, the two types of
norms can be thought of as norms regarding what is done (descriptive),
as compared to norms of what ought to be done (injunctive; Deutsch and
Gerard, 1955; Kallgren et al., 2016).

With regard to road traffic behaviors, peers — most often defined as
friends in social norms research (Shulman et al., 2017) — appear to be a
more important reference group than other social groups (e.g., family)
(Zhang et al., 2012). Consequently, normative peer influences have
been found for different road traffic behaviors, such as speeding (Cestac
et al., 2011; Mgller and Haustein, 2014; Simons-Morton et al., 2012),
drinking and driving (;\berg, 1993; Beck, 1981; Kenney et al., 2013;
Zhang et al., 2012), and texting (Bazargan-Hejazi et al., 2017; Gauld
et al., 2014; Nemme and White, 2010).

Social norms are useful gateways for affecting behaviors not only
because they have been directly linked with behavioral changes
(Cialdini et al., 1990; DeJong et al., 2006), but also because they
themselves are amenable to change (Berkowitz, 2004; Rimal et al.,
2005). Individuals often harbor incorrect perceptions about both de-
scriptive and injunctive norms in their social midst, resulting in a
“mismatch between perceptions and reality” (Rimal and Lapinski,
2015, p. 396) and overestimation of peers’ permissiveness of attitudes
and risk behaviors (e.g., Kenney et al., 2013; see also Berkowitz, 2004).
This is an important point because it implies that, if these mispercep-
tions can be corrected, the corresponding behaviors can be changed
(Berkowitz, 2004). Lewis and Neighbors (2004) revealed that both
males and females tend to overestimate their peers’ risk behaviors and
attitudes; however, further studies also showed that men perceive more
permissive social norms than women (Adams and Nagoshi, 1999) and
that traditional masculine gender socialization and social norms models
encourage men to put their health at risk (Mahalik et al., 2007).

1.3. An intervention on perceived risk, overconfidence bias, and normative
perceptions

Given the findings on gender-differences regarding road traffic risk
behaviors and their determinants, this project’s aim was to develop a
gender-sensitive educational intervention with the intent to lower road
traffic risk behaviors in youth by shifting their risk perceptions, redu-
cing their overconfidence bias, and restructuring their normative per-
ceptions.

Various interventions have been run to reduce optimistic bias re-
lated to young drivers’ risk perceptions (Fisher et al., 2006; Gregersen,
1996; White et al., 2011; McKenna and Myers, 1997), but only with
meager results (see also White et al., 2011). The current approach
differs from these intervention programs in two critical ways. First, in
order to enhance risk perceptions and reduce overconfidence bias, we
took advantage of the findings from the literature pertaining to the
power of personal narratives in enhancing risk perceptions, particularly
because such approaches are less affected by defensive message pro-
cessing (De Wit et al., 2008). This approach was further enhanced by
using live role models similar in demographics and life experiences as
the target audiences themselves. Second, the approach focused on the
social contexts in which high-risk driving decisions are typically made
among adolescents — whether to drink and drive after a party, driving
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recklessly in the presence of others, etc. In the intervention, first-person
narratives were presented by victims of car crashes, who came to the
classroom in their wheelchairs. They talked about their own over-
confidence that led to the car crash, and they discussed the prevalence
of such events among adolescent drivers, often in graphic detail.

There is some evidence that such driver education programs at
schools can improve awareness of driving hazards. An education in-
tervention carried out in Mexico targeting children and teenagers in
public schools, for example, resulted in increased perception of danger
regarding poor road use behaviors and increased sense of individual
responsibility (Trevino-Siller et al., 2017). With our combination of a
risk perception intervention and a social norms approach, our inter-
vention aimed to address risk perceptions, overconfidence bias, and
normative beliefs in parallel.

Given the extant research, we assumed that lower risk perception,
higher overconfidence bias, and lower pro-safety social norms would be
associated with riskier driving intentions. Taking up a gender-specific
perspective, the hypothesis is as follows:

H1. Lower risk perception, higher overconfidence bias, lower pro-safety
descriptive norms, and weaker pro-safety injunctive norms will be
associated with greater high-risk driving intentions among both males
and females.

Moreover, we hypothesized that the intervention would lower risky
driving intentions in youth by heightening their risk perceptions, re-
ducing their overconfidence bias, and restructuring their normative
perceptions in favor of healthier norms. Consequently, from a gender-
specific perspective, the hypotheses on the intervention effects are as
follows:

H2. The intervention group, in comparison to the control group, will
display higher risk perceptions, lower overconfidence bias, greater
descriptive and injunctive norms, and safer behavioral intentions
among both males and females.

H3. Improvements in risk perceptions, overconfidence bias, and
normative beliefs will be associated with improvements in behavioral
intentions among both males and females.

2. Method
2.1. Intervention development

We designed and implemented an intervention targeting adolescent
students in Serbia. The intervention sought to enhance adolescents’ risk
perceptions, to make them believe that, despite their beliefs about
personal invulnerability, they could be at risk. Other components of the
intervention provided information about male and female behaviors
and corresponding norms. These theory-informed ideas were first op-
erationalized and tested through a formative assessment.

2.1.1. Formative assessment

The formative assessment was conducted in Serbia by members of a
research firm in Belgrade, selected through a national bidding process.
It comprised the following components: (a) six focus group discussions:
two among male students; two among female students; and two among
male and female students; (b) two one-on-one interviews with teachers;
(c) two one-on-one interviews with parents; and (d) two reaction in-
terviews with male students and two reaction interviews with female
students (reaction interviews were those in which interviewees listened
and provided reactions to focus group discussion interviews conducted
previously). Interviews focused on prior knowledge about road safety,
barriers, myths, and high-risk behaviors, including drinking and
driving, distracted driving, not using seatbelts or helmets, speeding, and
disobeying traffic rules.

Recommendations from the formative assessment highlighted the
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importance of including real-life examples, referencing and linking with
existing road safety examples on the Internet, using educators with first-
hand experience with automobile crashes, adopting a gender-specific
approach (for example, in how males and females are depicted in cra-
shes, being sensitive about the gender of presenters and students), and
being clear about the difference between trusting a driver and acting on
behalf of one’s own safety (based on a finding that students believed
they did not have to wear a seatbelt if they trusted the driver).

2.1.2. The intervention

Findings from the formative assessment were used to augment an
ongoing intervention (in terms of both content and structure) run by
members of the Association of Paraplegics and Quadriplegics of Serbia
(SPIKS). Content-wise, the intervention was modified to address issues
of trust, it used relevant examples, and it consistently referred to dif-
ferent experiences of male and female drivers and passengers.
Structure-wise, the primary change made to the existing intervention
was the inclusion of one male and one female narrator (which was not
the case before this study was implemented).

The intervention used a first-person narrative approach and took
place in Serbian high schools between November 2016 and May 2017.
The campaign was presented by male and female individuals who had
themselves suffered from adverse consequences of a road crash.
Members of SPIKS provided the in-class presentations. The presentation
emphasized gender-specific behaviors that put men and women at risk
in different ways. For example, in Serbia, young males are drivers and
young females are passengers significantly more often than vice versa
(Road Safety Agency RSA, 2015). Furthermore, outcomes of crashes
also have a gender component: Because of smaller body frames, female
injuries from airbag deployment tend to be different from male injuries,
as injuries due to lateral impact of air bags happen more often among
females (Jakobsson et al., 2008; Viano, 2003).

2.2. Evaluation design

We used a longitudinal quasi-experiment in which 20 schools in and
around Belgrade were first aligned according to school size and then
each of the two adjacent schools (on this size-based continuum) were
randomly assigned to either the treatment schools or the control
schools. The only factor that renders this study design a quasi-experi-
ment, instead of a truly randomized trial, is that the selection of 20
schools was not done randomly from all available schools; rather, the
20 schools were those agreeing to participate in this study.

In each selected school, equal numbers of Grade 3 and Grade 4 (in
the United States, this is equivalent to 11th and 12th year of school)
classes were chosen for inclusion, by randomly selecting the particular
classes when there were more than one to choose from. Students in the
two grades were between 17 and 19 years of age. This age group was
chosen so that the intervention would be delivered right before students
began acquiring their driver’s licenses. Baseline assessments were made
in December 2016, followed immediately by the intervention in the
treatment schools, where immediate post-tests were conducted after the
intervention (data from this immediate post-test are not reported in this
paper). Six months later, in May 2017, post-intervention assessments
were made in both the treatment and control schools. In order not to
withhold treatment, control schools also received the intervention after
the second round of data collection.

2.3. Procedures

All assessments were done in classrooms, where students answered
questions at their desks through a paper-and-pencil survey. In order to
match their responses from pre- to post-intervention, students provided
their initials, date of birth, and gender, which were used to form a
unique ID during both assessments.
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2.4. Measures

All measures were identical at both the pre- and post-intervention
periods.

2.4.1. Risk perception

Participants expressed their agreement on a five-point scale, ranging
from “strongly disagree” to “strongly agree,” with statements about
their likelihood of getting into an accident if they engaged in eight high-
risk behaviors, including speeding, texting while driving, talking on the
phone, driving after drinking, reading a text, driving when sleeping,
running a red light, and not stopping at a stop sign. Responses were
averaged into an index (a = .84 at pre and a = .88 at post).

2.4.2. Overconfidence bias

Overconfidence bias was operationalized as the extent to which
respondents believed they could engage in the aforementioned eight
high-risk behaviors without getting into an accident. They were pre-
sented with eight high-risk actions (similar to those used for risk per-
ception) and asked to state how much they agreed that they could
perform each of those actions “without getting into an accident.”
Responses, recorded on five-point scales, were averaged into an index
(a = .86 at pre and a = .88 at post).

2.4.3. Descriptive norms

Descriptive norms were operationalized as the extent to which
participants believed high-risk behaviors were prevalent among their
peers. They were asked how much they agreed that their close friends
engaged in (the same as above) eight high-risk behaviors. Responses,
recorded on five-point scales, were averaged into an index (a = .89 at
pre and a = .90 at post). Responses were recoded such that higher
values signified the belief that their peers were not engaging in high-
risk driving behaviors (i.e. strong descriptive norms).

2.4.4. Injunctive norms

Injunctive norms were operationalized as the extent to which par-
ticipants believed their close friends would be upset with them if they
engaged in (the same as above) eight high-risk behaviors. Responses,
recoded on five-point scales, were averaged into an index (o = .88 at
pre and o = .89 at post). Responses were recoded such that higher
values signified stronger injunctive norms to support healthy (or low-
risk) behaviors.

2.4.5. High-risk driving intentions

Because a majority of the participants had not already begun
driving, we asked questions about their driving intentions (as opposed
to actual driving behaviors). Specifically, we asked them to state how
likely they would be to engage in six behaviors when driving a vehicle,
(a) read an incoming text, (b) send a text, (c) talk on the phone using
one of their hands, (d) exceed the speed limit by more than 15 km per
hour, (e) rush through a red light, and (f) go through a stop sign without
stopping. Responses, recorded on five-point scales, were averaged into
an index (o = .79 at pre and o = .82 at post).

2.5. Attrition

In longitudinal studies, attrition often remains a concern. In our
study, we started with N = 1449 students at pre and we were able to
retain N = 1072 (74%) students at post. Attrition did not occur at
random. On average, intention to engage in risky behaviors at pre was
significantly higher among those who were lost to follow-up (M = 2.38,
SD = 0.87), compared to those who were retained (M 2.26,
SD = .84; t = 2.37, p = 0.018). Retention in the treatment group was
77%, whereas retention in the control group was 71% (x2 =6.84,p <
.01).
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Table 1
Respondent Characteristics.
Treatment Control
N = 664 N = 785
Respondent Characteristics M (SD) M (SD) t
Age 17.92 (0.73) 17.95 0.69
(0.75)
% % Chi-sq
Gender 0.09
Male 48.6 49.4
Female 51.4 50.6
Owning a License 11.4 12.1 0.20
Driving a Car 22.5 23.2 0.12
Exposure to Campaign 87.9 84.6 3.36
Has been in a crash or has had friends or 53.6 56.6 1.31

family in a crash

Note: None of the tests shown above were statistically significant.
3. Results
3.1. Preliminary analyses

Table 1 shows the distribution of the sample in both treatment and
control schools. On average, students were about 18 years old, and they
were split evenly by gender. Approximately 11 percent owned a license,
but 23 percent reported having driven a car (likely because many were
driving with a temporary permit). Most students had seen or been ex-
posed to road safety campaigns previously and approximately half the
students either had been in a car crash or knew a family member or a
friend who had. Importantly, none of the background variables differed
between the treatment and control schools.

3.2. Hypothesis H1

As a test of H1, Table 2 displays the results from a multiple linear
regression in which demographic variables are used as the controls and
the four psychosocial factors of interest (risk perception, over-
confidence bias, descriptive norms, and injunctive norms) are used to
predict high-risk driving intentions, separately for males and females.

As shown in Table 2, age and owning a driver’s license were not
associated with intentions. Among males ( = —0.09, p < .05), but
not among females, having previously driven a vehicle was positively
associated with high-risk driving intentions. Among both males (f =
-0.17,p < .001) and females (3 = —.16,p < .001), risk perceptions
were negatively associated with high-risk driving intentions, meaning
that those who had higher levels of risk perception were less likely to
intend to engage in high-risk driving behaviors. Overconfidence bias

Table 2
Multivariate Predictors of Intention to Engage in High-Risk Driving Behaviors at
Baseline.

Males Females
Predictors B B
Age —.04 —.04
Owning a license -.03 —.06
Driving a car —.09* —.02
Risk perception® —.17%%* —.16%**
Overconfidence bias” \25%# .39
Descriptive norms® — .34 —.27%%%
Injunctive norms? -.01 —.02
(Adjusted R-squared, %) (37.8) (40.7)

Notes: “Higher values signified beliefs that engaging in high-risk activities was,
in fact, more risky. PHigher values signified greater overconfidence in one’s
ability to get away with high-risk activities. “Higher values signified that one’s
friends engaged in fewer risky behaviors. “Higher values signified that one’s
friends would be upset if one’s driving behaviors were risky. *p < .05, **p <
***p < .001.
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Table 3
Changes in Psychosocial Predictors in Treatment and Control Schools.

Treatment Schools Control Schools

Pre Post tAT Pre Post  tac tAT-AC

Male Students

Risk perception M 338 346 1.65 3.21 3.17 0.96 1.87*
SD 072 0.80 0.73 0.82

Overconfidence bias M 2.66 271 0.77 276 2.83 1.31 0.32
SD 0.89 0.84 0.87 0.96

Descriptive norms M 344 340 .60 3.42 345 0.62 0.86
SD 094 0.87 0.93 0.92

Injunctive norms M 286 299 1.73* 2.87 3.03 211** 0.30
SD 1.04 0.92 0.99 1.05

Female Students

Risk perception M 341 347 1.68* 342 338 1.15 2.0%*
SD 0.63 0.70 0.73 0.77

Overconfidence bias M 253 249 0.94 243 249 1.22 1.53
SD 075 0.78 0.77 0.80

Descriptive norms M 323 335 218** 3.40 3.46 0.98 0.75
SD 091 0.89 0.93 1.00

Injunctive norms M 301 318 3.05** 3.05 3.07 0.34 1.86*
SD 097 0091 0.88 0.98

Notes: The first t-test assesses the difference between pre and post scores in
treatment schools, the second t-test assesses the difference between pre and post
scores in control schools, and the third t-test assesses the difference in treatment
schools against the difference in control schools. Because of the directional
hypothesis, one-tailed tests are reported. *p < .05, **p < .01, ***p < .001.

was a significant predictor of high-risk driving intentions for both males
(B = .23, p < .001) and females ( = .38, p < .001): Those who
believed they could get away with high-risk behaviors were more likely
to intend to engage in such behaviors. Descriptive norms were sig-
nificant predictors of high-risk driving intentions for both males (B =
—.34,p < .001) and females (3 = —.27,p < .001), such students
were less likely to engage in high-risk driving behaviors if they believed
that such behaviors was less common among their peers. Injunctive
norms were not associated with high-risk driving behaviors for males or
for females. Overall, the model was able to explain approximately 40
percent of the variance in driving intentions. H1 was supported for
three (risk perception, overconfidence bias, and descriptive norms) of
the four psychosocial factors (injunctive norms did not predict inten-
tions).

3.3. Hypothesis H2

Our second hypothesis predicted that improvements in the four
psychosocial predictors (risk perception, overconfidence bias, de-
scriptive norms, and injunctive norms) would be greater in the treat-
ment than in the control schools. Results are shown in Table 3, in which
we report differences in treatment schools from pre-intervention to
post-intervention, compared against similar differences in control
schools. Because of the directional hypothesis, tests are one-tailed.

Accident Analysis and Prevention 122 (2019) 172-180

The change in risk perception appears to have been significantly
greater in treatment schools as compared to control schools (¢t = 1.87,
p < .05 for males and t = 2.0, p < .01 for females). We also found
that, for females, but not for males, there was a significant change in
injunctive norms, which improved in both treatment and control
schools, but the improvement was greater in treatment schools
(t=1.86, p < .05). We should also note that, for males, injunctive
norms improved in both treatment (t = 1.73, p < .05) and control
(t=2.11,p < .01) schools, but this was likely due to secular trends,
because the rate of increase was not greater in treatment schools. H2
was only partially supported.

3.4. Hypothesis H3

Our third hypothesis predicted that improvements in psychosocial
factors would be associated with improvements in driving intentions.
This hypothesis was tested in two ways. First, we ran zero-order
Pearson correlations between differences in psychosocial factors (from
post-intervention to pre-intervention) and behavioral intentions.
Second, we conducted hierarchical linear regressions with high-risk
driving intentions at post as the dependent variable. In the first step of
the regression, we used pre-intervention intention as a predictor, thus
controlling for the effect of prior intentions. In the second step, we
added the demographic predictors. In order to test the effects of the
change in psychosocial factors on behavioral intentions, we first com-
puted the difference between the post-intervention and pre-interven-
tion values for each psychosocial factor. In the third step of the re-
gression, the differences between the post-intervention and pre-
intervention values for each psychosocial factor were used as predictors
of intentions. Finally, we also tested for interaction effects between
treatment and differences in each of the psychosocial factors.

3.4.1. Zero-order pearson correlations

Table 4 shows the zero-order Pearson correlations for both males
(below the diagonal) and females (above the diagonal). As might be
expected, pre-intervention intention was strongly associated with post-
intervention intention (r = .52, p < .001 for males and r = .50, p <
.001 for females). Changes in perceived risk were not associated with
post-intervention intentions for both males and females, but changes in
overconfidence bias were associated with intentions for both genders
(r=.22,p < .001 for males and r = .20, p < .001 for females), in-
dicating that those whose overconfidence bias was reduced were less
likely to harbor high-risk driving intentions. Change in descriptive
norms were associated with high-risk driving intentions for both males
and females (r = —0.14, p < .001 for both genders), indicating that,
over time, those who came to believe that most of their peers do not
engage in high-risk behaviors were themselves likely to hold lower-risk
intentions. Changes in injunctive norms were not associated with in-
tentions. Finally, we also did not observe direct treatment effects for
males or for females.

Table 4
Zero-Order Pearson Correlations among Psychosocial Factors and High-Risk Driving Intentions (Male scores below the diagonal and female scores above the di-
agonal).
@™ 2) 3) @ %) (6) 7

1. (Pre) Intentions 1.00 .08 —.16%** .09* -.07 .06

2.APerceived risk .05 1.00 —.26%%* .08 .09* .08*

3. AOverconfidence bias —.09* —.26%%* 1.00 —.38*x* .04 -.07

4.ADescriptive norms 17 1% —.36%** 1.00 .00 .03

5.AInjunctive norms .05 .26%** —.15% .08 1.00 .08

6. Treatment —.04 .08 -.01 -.04 -.01 1.00

7.(Post) Intentions 52 -.05 22 -.14%* -.08 -.02

Notes: All change scores (designated by A) were calculated by subtracting the pre-intervention scores from the post-intervention scores. *p < .05, **p < .01,

#xxp < 001,
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Table 5
Multivariate Predictors of Intention to Engage in High-Risk Driving Behaviors at
Post-Intervention from Hierarchical Regression Equations.

Males Females

Predictors B? AR? B? AR?
Step 1: Baseline intentions 60*** .208*** 57xk* 267%**
Step 2: Demographics .008 .007

Age .01 -.02

Owning a license .08 .08

Driving a car .05 -.01
Step 3: Psychosocial factors .097%** ATEE

A Risk perception® —-.01 .01

A Overconfidence bias” 21 25k

A Descriptive norms® —.15%%* —.11%*

A Injunctive norms? —.06 .01
Step 4: Treatment -.02 .001 —.09* .000
Step 5: Interactions

Treatment x Alnjunctive norms —.11* .006* —.10* .005*
(Total adjusted R-squared) (.397) (.372)

Notes: *Standardized betas with all main effects entered into the model (i.e.,
Step 4). Of all psychosocial factors-by-treatment terms tested, only the treat-
ment x change in injunctive norms interaction term was significant. All change
scores (designated by A) were computed by subtracting pre-intervention scores
from post-intervention scores. *p < .05, **p < .01, ***p < .001.

3.4.2. Regression equations

Table 5 shows results from hierarchical regression equations in
which post-intervention intentions are predicted by demographic
variables, changes in psychosocial predictors, and the intervention,
after first controlling for pre-intervention intentions. Approximately 30
percent of post-intervention intentions to engage in high-risk driving
behaviors were explained by pre-intervention intentions among males;
the corresponding figure among females was approximately 27 percent.

In the second step of the regression equation, we entered the three
demographic variables (age, owning a license, and prior driving), but
none of these variables was associated with intentions.

Subsequently, we added the differences in psychosocial factors
(from post-intervention to pre-intervention). Changes in risk perception
and changes in injunctive norms were not associated with intentions.
However, differences in overconfidence bias and descriptive norms
were associated with intentions for both males and females. Those who
reduced their overconfidence bias (compared to those who increased
their bias) were more likely to engage in lower-risk behaviors, and this
was true for both males (f = .21, p < .001) and females (f = .25,
p < .001). Similarly, those who, over time, came to believe that their
peers engage in lower-risk behaviors were themselves more likely to
engage in low-risk behaviors ( = —.15,p < .001 for males and § =
—.11, p < .01 for females).

We did not observe a direct treatment effect for both males and for
females.

We also tested four interactions: treatment multiplied by each of the
four psychosocial variable differences (from pre-intervention to post-
intervention) to determine whether effects of changes in risk percep-
tion, overconfidence bias, and norms were amplified by the interven-
tion. The only interaction that was significant was that between the
intervention and difference in injunctive norms, which was true for
both males and females. The pattern of the underlying interaction is
further shown in Fig. 1. As displayed in the figure, males in control and
treatment schools constituted the two groups with the highest-risk and
lowest-risk intentions, respectively, with the female treatment and fe-
male control schools occupying positions in between. Among the four
lines depicted in the figure, the slope of only one line — that for males in
treatment schools (f = .13, p < .05) - was statistically significant,
meaning that improvements in injunctive norms affected behavioral
intentions in a positive manner only for the males who were exposed to
the intervention; similar patterns were not found among any of the
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Fig. 1. High-risk driving intentions.

other three groups.

4. Discussion

The purpose of this paper was two-fold. On a conceptual level, we
sought to learn whether the combination of a risk perception inter-
vention and a social norms approach would resonate with adolescents,
particularly males who have typically been impervious to similar in-
terventions in the past. On a practical level, given the difficulty prior
campaigns have encountered in improving adolescents’ (particularly
males’) road safety behaviors, we sought to determine whether a first-
person narrative from victims of prior crashes could change adoles-
cents’ road safety intentions. Overall, our answer to both questions
seems to be that interventions targeted at this population should expect
only modest effects and that an injunctive norms-based appeal may
have a slight edge. But even this tentative conclusion comes with im-
portant qualifiers, as we describe subsequently.

We first highlight the nature of the intervention itself so that we can
contextualize the findings. Our intervention included a one-class (ap-
proximately 45 min in duration), in-person presentation made to 17-19
year-old students by a male and a female road crash victim. The impact
evaluation assessed outcomes approximately six months later. Given
the enormous developmental and adolescent-level changes taking place
in this population, it is somewhat remarkable that there were lingering
(and discernible) effects by the follow-up data collection period.

Among males, we found that risk perceptions were impacted by the
intervention, but this impact did not, subsequently, affect behavioral
intentions. Moreover, the intervention was not able to affect over-
confidence bias, descriptive norms, or injunctive norms among males.

Among females, the intervention increased their risk perception and
injunctive norms: changes in risk perception and injunctive norms in
the treatment group were significantly greater than corresponding
changes in the control group. Although female students’ risk percep-
tions and injunctive norms improved, these improvements were not
associated with intentions to engage in risky behaviors.

These results are somewhat disheartening in that they show that the
chain of underlying impact — from the intervention to psychosocial
factors to behavioral intentions — got truncated. The intervention af-
fected risk perceptions for males and females and it also affected in-
junctive norms for females, but these outcomes did not translate into
intentions. Furthermore, factors that were not affected by the inter-
vention, namely overconfidence bias and descriptive norms, were
themselves associated with behavioral intentions. In other words, we
changed factors that were not relevant for the primary outcome (be-
havioral intention) but did not change factors that proved to be more
relevant.

This does not mean, however, that our efforts were for naught, for
we have learned a number of important lessons. First, we need to find
creative ways of improving descriptive norms pertaining to the beha-
vior of interest, as our results revealed that changes in normative per-
ceptions significantly improved behavioral intentions for both males
and females. Indeed, if people can be convinced that many others in
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their social midst are acting in healthy ways, they often follow suit
(Cialdini et al., 1990), as has been found in a recent review of social
norms (Chung and Rimal, 2016). Many universities in the United States
have adopted a “normative restructuring strategy” to reduce alcohol
consumption on campus (see Berkowitz, 2004 for a review) by con-
vincing students their peers drink less than widely perceived, and this
approach seems to bear fruit (DeJong et al., 2006), although its efficacy
is not demonstrably consistent (DeJong et al., 2009).

Second, we also found that an intervention focus on ways of redu-
cing overconfidence bias may bear fruit. We operationalized over-
confidence bias as the false sense of security that people may harbor in
their perceived ability to engage in high-risk behaviors and remain
impervious to negative outcomes, the extent to which one can “get
away with” such behaviors. In our study, adolescents were asked about
the extent to which they could speed, text, talk on the phone, drink
alcohol, read a text message, be fatigued, run a red light, and not stop at
a stop sign while driving and still avoid getting into an accident. We
found this belief was not affected by the intervention, but changes in
this belief over time were significant predictors of behavioral intentions
for both males and females.

It is less clear how one reduces this bias, but social cognitive theory
(Bandura, 1986) may provide some initial ideas, particularly in pro-
moting vicarious learning by depicting role models (who are similar to
the target audience) attenuating their levels of confidence because of
negative outcomes they have encountered, despite their initial con-
fidence. This is speculative, but the relationship we reported between
reductions in overconfidence and behavioral intentions warrant further
inquiry.

Third, it appears the window of influence available for reaching the
group most resistant to change — young male drivers — may be provided
through injunctive norms. We found that, among males who improved
their injunctive norms, the intervention was successful in significantly
improving their driving intentions. Indeed, this group showed the
highest level of change, compared to the other three groups (males not
exposed to the intervention and females both exposed and not exposed
to the intervention). Put another way, although we do not know what
factors led to improvements in males’ injunctive norms, those whose
norms were improved were more susceptible to the intervention’s in-
fluence than any other group. This, of course, begs the question as to
how one improves people’s injunctive norms. Indeed, we are unable to
find evidence in the literature demonstrating a successful change in
injunctive norms through field interventions. This is likely because
changing injunctive norms means altering what people already know to
be true — the extent to which they feel pressure from their peers to
behave in certain ways. Outside agents, like interventions, are rarely
able to do this. Nevertheless, there may be creative strategies that ap-
peal not to the target audience itself, but, perhaps, to the target’s social
network members. “Please remind your friend that you and others close
to him/her disapprove of this behavior” may be one technique inter-
ventions can use. This, of course, remains to be tested.

It is also worth discussing our findings with regard to risk percep-
tion. Risk perception, operationalized as perceived susceptibility and
severity, is an important variable in the health belief model
(Rosenstock, 1974), and it is thought to affect preventive behaviors
because of humans’ intrinsic motivations to remain healthy and avoid
negative health outcomes. In our study, we did not find evidence that
adolescents’ perceptions of risk modulated their behaviors. Some
scholars (see, for example, Weinstein and Nicolich, 1993), noting that
cross-sectional studies are unable to disentangle risk perception as the
cause of preventive behavior (as envisioned in the health belief model)
from the effects of behaviors (e.g., those who enact healthy behaviors
may, correctly, perceive lower risk perceptions), have urged researchers
to undertake longitudinal research to study the relationship more rig-
orously. In this longitudinal study with a five-month lag period, we did
not observe changes in risk perceptions to lead to changes in behavioral
intentions. This was true for both males (whose risk perceptions were
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not altered by the intervention) as well as females (whose risk per-
ceptions were heightened).

We should note that our dependent variable — behavioral intention —
was deliberately chosen as the appropriate outcome for this study. This
was because most of our participants were not yet drivers, which meant
that asking them about actual driving behaviors would introduce its
own set of biases. Indeed, for adolescents who are on the verge of ac-
quiring their driver’s license, interventions successfully able to improve
their safe-driving intentions fulfill an important public health function.
As we learned in this paper, doing so is not trivial.

In our regression models, we saw that almost 30 percent of the
variance in intentions was due to prior intentions (from five months
previously), suggesting that, even during adolescence when so much is
in flux, Time 1 behavioral intentions continue to remain clasped with
their Time 2 counterparts. Indeed, given that driving was not a beha-
vior most participants had engaged in, their intentions were not formed
from experience, which may be more adaptable to change based on
positive or negative outcomes they counter — for example, having
gotten away without being punished or having gotten into a crash. It
may well be that, for intentions to change substantially, they need to
encounter actual experiences and the positive or negative outcomes
accompanying them.

Finally, it is worth pointing out that our findings were remarkably
similar across males and females. At baseline, our models predicted
between 38 (males) and 40 (females) percent of the variance in inten-
tions, and the predictors themselves were remarkably similar. Indeed, a
glance at the correlation matrix (Table 4) shows that most of the re-
lationships are similar across males and females. The only significant
difference was in the interaction we reported in Fig. 1, where im-
provements in injunctive norms were much more meaningful for males
who had been exposed to the campaign.

5. Limitations

A significant limitation of our paper is our reliance on self-reports
for all our measures. Especially with regard to risk behaviors, the use of
self-assessments might be biased due to social desirability concerns
(Brener et al., 2003). Although the use of the control group mitigates
this concern a bit, it is certainly possible that, in the treatment group,
knowing we were seeking to change driving behaviors, our participants
provided socially desirable responses, something less likely to occur in
the control group (where an intervention had not taken place during
data collection). This concern is further mitigated by the fact that post-
intervention measurements occurred some six months after the inter-
vention. We should also note that, were respondents in the treatment
group significantly more likely to exhibit social-desirability biases than
those in the control group, such biases would likely be manifest in pro-
safety behaviors and attitudes, but we saw differences in both pro-
safety as well as high-risk intentions.

Another limitation pertains to attrition. In our longitudinal sample,
we encountered approximately 26 percent attrition, which was a sur-
prise to us, given that we returned to the same school during the same
academic year. Because we did not collect attendance information, we
are unable to account for the high attrition. To make matters worse,
attrition appears to have been systematic: those who dropped out of the
sample at post-intervention were significantly at higher risk than those
who remained in the sample in that they had greater intentions to en-
gage in risky behaviors. Because of attrition, the tendency of the overall
sample to have been less risk-taking was somewhat attenuated by the
fact that the treatment group had higher retention than the control
group.

6. Conclusion

In order to reach male adolescents, who are at highest risk for au-
tomobile crashes and who have remained the most impervious to



R.N. Rimal et al.

intervention effects, our findings suggest adopting an approach that
improves their injunctive norms and, subsequently, exposes them to the
safe-driving intervention. Finding creative ways of improving de-
scriptive norms and reducing overconfidence bias also appear to be
fruitful strategies for future interventions.
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