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Abstract

The present study investigated the potential contribution of sensation seeking, impulsiveness, and boredom proneness to driving anger in
the prediction of aggressive and risky driving. Two hundred and twenty-four college student participants completed measures of trait driving
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nger, aggressive and risky driving, driving anger expression, sensation seeking, impulsiveness, and boredom proneness. Findi
dditional support for the utility of the Driving Anger Scale (DAS; Deffenbacher, J.L., Oetting, E.R., Lynch, R.S., Development of a
nger scale, Psychological Reports, 74, 1994, 83–91.) in predicting unsafe driving. In addition, hierarchical multiple regressio
emonstrated that sensation seeking, impulsiveness, and boredom proneness provided incremental improvements beyond th
rediction of crash-related conditions, aggressive driving, risky driving, and driving anger expression. Results support the use
redictors in understanding unsafe driving behavior.
2004 Elsevier Ltd. All rights reserved.
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. Introduction

Despite efforts to improve automobile safety and decrease
nsafe driving practices, motor vehicle accidents remain a
erious public health problem (Hilton and Shankar, 2003;
athbone and Huckabee, 1999; United States General
ccounting Office, 2003). According to the National High-
ay Traffic Safety Administration (NHTSA, 2003), automo-
ile accidents are the leading cause of death in the United
tates for persons between the ages of 4 and 33, resulting in
2,643 deaths and 2,899,000 injuries during 2003. In addition

o the many lives lost, motor vehicle accidents have consid-
rable financial costs in the form of medical and administra-

ive expenses, employer costs and loss of productivity, and
roperty damage. For example, motor vehicle crashes cost
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the United States approximately $230.6 billion in 2000 a
(NHTSA, 2003).

Considerable research has focused on predicting mot
hicle accidents. In a recent report to Congress, the US Ge
Accounting Office (GAO; 2003) noted, “human factors
seen as the most prevalent, according to data, expert
studies, in contributing to crashes, followed by roadway
vironment and vehicle factors” (p. 2). While respecting
importance of environmental factors, psychological rese
has generally focused on driver characteristics such as d
graphic, personality, cognitive, and information proces
variables (Arthur et al., 1991). Although it is widely recog
nized that driving is a complex behavior, and accidents
multiple determinants (Hemenway and Solnick, 1993; Pe
1993), potential predictors are often studied in isolation,
there have been relatively few attempts to combine mul
predictors in psychological studies of driving. This has
to important lines of research that have had surprisingly
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overlap. The present study sought to combine four predic-
tors of driving behavior that have been studied separately to
date: trait driving anger, sensation seeking, impulsiveness,
and boredom proneness.

Stimulated by data suggesting an increase in the most ex-
treme forms of aggressive driving (i.e., attempting to injure
or kill another person or damaging property in response to
a traffic dispute) (American Automobile Association, 1997),
the role of anger and aggressive driving in automobile acci-
dents has received increased attention from both the media
and from researchers. Recent data show that even among non-
clinical samples, driving anger and aggressive driving are
fairly common occurrences (Neighbors et al., 2002). In addi-
tion, a growing body of research now supports the utility of
the Driving Anger Scale (DAS;Deffenbacher et al., 1994) in
predicting anger toward other drivers, impatience with traffic,
aggressive and risky driving, and traffic violations (Blanchard
et al., 2000; Deffenbacher et al., 2000, 2001; Knee et al.,
2001; Lajunen and Parker, 2001; Underwood et al., 1999).
Using the DAS to form groups of high and low anger drivers,
Deffenbacher’s research group has demonstrated that high
anger drivers are approximately 3.5–4.0 times more likely
to engage in aggressive behavior while driving and 1.5–2.0
times more likely to engage in risky non-aggressive driving
behavior (e.g., not wearing a seatbelt, exceeding the speed
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tion seeking (Barratt and Patton, 1983), later versions have
refined impulsiveness as a distinct construct (Patton et al.,
1995). Impulsiveness has been associated with drunk driv-
ing, reduced seatbelt use, impaired driver behavior, reduced
ability to perceive traffic signs, and accident rates (Loo, 1979;
Hansen, 1988; Stanford et al., 1996). Moreover, impulsive-
ness is thought to be associated with the type of impulsive ag-
gression that characterizes most aggressive driving. Although
it has not been studied in the context of aggressive driv-
ing, impulsiveness is related to general anger and aggression
(Stanford and Barratt, 1992) and driving anger (Deffenbacher
et al., 2003a, 2003b).

Although it has received considerably less attention in
the literature than driving anger, sensation seeking, or im-
pulsiveness, the construct of boredom proneness (i.e., one’s
propensity to experience feelings of boredom) has also
been associated with unsafe driving behavior (Arnett, 1990;
Furnham and Saipe, 1993; Verwey and Zaidel, 2000). How-
ever, each of these studies used the boredom suscepti-
bility subscale of Zuckerman’s (1971) sensation seeking
questionnaire. Significant problems with Zuckerman’s scale
have been identified (Arnett, 1994), and most of the current
boredom proneness literature uses the boredom proneness
scale (BPS;Farmer and Sunberg, 1986), a measure which is
weakly related to Zuckerman’s Boredom Susceptibility sub-
s ea-
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imit, etc.) than low anger drivers (Deffenbacher et al., i
ress; Deffenbacher et al., 2003a, 2003b; Deffenbach
l., 2000, 2001).

Sensation seeking, defined as a personality trait inv
ng the degree to which one desires novel and intense s
Arnett, 1994; Zuckerman, 1990), is another factor that h
eceived considerable attention for its role in driving beh
or. Sensation seeking has been associated with drunk
ng, exceeding the speed limit, racing other drivers, pas
n no-passing zones, and a variety of other risky driving
aviors (Arnett, 1990, 1994, 1996; Arnett et al., 1997; Bu
nd Wilde, 1995; Cĺement and Jonah, 1984; Furnham
aipe, 1993; Greene et al., 2000). Across the 40 studies he
iewed,Jonah (1997)noted that sensation seeking accoun
or between 10–15% of the variance in risky driving. He a
ointed out that the majority of studies found a positive

ationship between sensation seeking and collision invo
ent.
Impulsiveness is another component of risk-taking

as received attention in the accident prevention litera
mpulsiveness is conceptually similar to sensation see
owever, impulsiveness deals with one’scontrol over one’s

houghts and behaviors (Barratt, 1972) while sensation see
ng refers to one’spreferencefor novel experiences and
illingness to take risks (Zuckerman, 1994). Thus, high sen
ation seeking might lead to risk taking because of the
t provides (Arnett, 1994); impulsiveness might lead to ris
aking because the individual simply lacks the self-contr
efrain from engaging in it (Barratt, 1994). Although early
easures of impulsiveness overlapped with sensation

ng scales, especially the disinhibition component of se
cale (r = 0.25). Although the BPS is correlated with m
ures of general anger and aggression (Dahlen et al., 2003
upp and Vodanovich, 1997), it has not yet been studied in t
ontext of aggressive or risky driving. Therefore, the pre
tudy included the BPS on an exploratory basis.

The present study was conducted to determine wh
ensation seeking, impulsiveness, and boredom pron
ould provide incremental validity beyond the DAS in
rediction of unsafe driving. To maximize comparability

he present results with the previous DAS literature, the
endent measures included the driving survey (Deffenbache
t al., 2001) and the driving anger expression invent
Deffenbacher et al., 2002). These instruments permitted
o evaluate the incremental validity of sensation seek
mpulsiveness, and boredom proneness in predicting c
elated conditions, aggressive driving, risky driving, and d
ng anger expression.

. Method

.1. Participants

Participants were 224 (70% female) undergraduate
nteers from psychology and social and rehabilitation
ices classes at the University of Southern Mississ
median age = 19). Approximately 59.4% identified th
elves as Caucasian, 36.2% as African American, 2.2
sian/Pacific Islander, 1.3% Hispanic, and 0.9% other.

icipants were tested in group sessions lasting approxim
5 min and received research credit for their participatio
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2.2. Instruments

2.2.1. Driving anger scale (DAS)
The propensity to become angry while driving was mea-

sured using the 14-item short form of the DAS (Deffenbacher
et al., 1994). Items describe potentially anger provoking sce-
narios that might occur while someone is driving. Respon-
dents rate each item as to the degree to which the situation
would anger them using a five-point Likert scale (1 = “not at
all” to 5 = “very much”). Cluster analysis of the 33-item long
form resulted in six clusters: hostile gestures, illegal driv-
ing, police presence, slow driving, discourtesy, and traffic
obstructions. The short form of the DAS was developed by
selecting items from each cluster that were highly correlated
with the cluster total and the total score of the long form. The
14-item version has strong internal consistency (α = 0.80) and
is highly correlated with the long form (r = 0.95). The short
form does not permit reliable differentiation of the various
forms of driving anger, providing only an overall score. The
DAS has been validated in a number of studies which have
documented relationships between DAS scores and general
trait anger, aggressive and risky driving, and crash-related
outcomes (Deffenbacher et al., 2000, 2001).

2.2.2. Driving anger expression inventory (DAX)
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three months (e.g., speeding, driving without a seatbelt, etc.).
Items were rated from 0 to 5+ with 5+ treated as 5 in anal-
yses. Internal consistencies for aggressive driving and risky
driving range between 0.83 and 0.89, however, crash-related
items do not generally form a reliable scale and are usually
analyzed individually (Deffenbacher et al., 2001). Research
in which the DAS has been used to identify high-anger and
low-anger drivers has supported meaningful differences on
each of the three Driving Survey scales (Deffenbacher et al.,
2000).

2.2.4. Arnett inventory of sensation seeking (AISS)
Sensation seeking was measured using the 20-item AISS

(Arnett, 1994). Respondents rate the degree to which each
item is characteristic of them on a 4-point Likert scale rang-
ing from 1 (does not describe me at all) to 4 (describes me very
well). The AISS has adequate internal consistency (α = 0.70)
and has been validated through relationships with other sensa-
tion seeking scales and self-reported risky behavior, including
aggression and reckless driving (Arnett, 1994, 1996; Arnett
et al., 1997).

2.2.5. Barratt impulsiveness scale—version 11 (BIS-11)
Impulsiveness was measured with the 30-item BIS-11

(Patton et al., 1995). Items are scored on a 4-point Lik-
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Individual differences in anger expression while driv
ere measured using the 49-item DAX (Deffenbacher et al
002). Items describe ways in which people react when
ered while driving, and respondents indicate on a four-p
ikert scale (1 = “almost never” to 4 = “almost always”) h
ften they react in a similar manner. The instrument yi
total score and four subscale scores: verbally aggre

xpression (e.g., yelling, cursing, etc.), physically aggre
xpression (e.g., getting out of one’s car to confront ano
river, starting physical fights, etc.), use of the vehicle to
ress anger (e.g., cutting off another driver, slowing dow

rustrate another driver, etc.), and adaptive/constructive
ression (e.g., paying closer attention to driving safely, tr

o relax, etc.). The DAX subscales have internal consiste
.81 and 0.90 and have been validated through their rela
hips with driving anger, trait anger, aggressive driving,
isky driving (Deffenbacher et al., 2002).

.2.3. Driving survey
The frequency of problematic driving behavior and

erse outcomes were measured with the driving su
Deffenbacher et al., 2001). First, six items measured cras
elated conditions (i.e., losing concentration, having a m
oss of control, having a “close call,” receiving a moving v
ation, having a minor accident, and having a major accid
he first three crash-related condition items used a th
onth time frame, and the last three referred to lifetime oc

ences. Second, 13 items assessed the frequency of agg
riving during the last three months (e.g., yelling at ano
river, broken part of a vehicle in anger, etc.). Third, 16 it
easured risky, non-aggressive driving behavior over th
e

rt scale, ranging from 1 (“rarely/never”) to 4 (“almost
ays/always”), with higher scores indicating greater im
iveness. Using college student samples, internal cons
ies range from 0.80 to 0.82 (Patton et al., 1995; Stanford
l., 1996). Evidence for the validity of the BIS-11 comes fro

ts association with risk-taking and its ability to differenti
ormal from clinical samples known to be more impuls
Patton et al., 1995; Stanford et al., 1996).

.2.6. Boredom proneness scale (BPS)
The propensity to experience boredom was assesse

armer and Sundberg’s (1986)28-item BPS. Consistent wi
revious research using the BPS (e.g.,McLeod and Vo
anovich, 1991; Polly et al., 1993; Rupp and Vodanov
997; Vodanovich and Kass, 1990; Watt and Blanch
994; Watt and Ewing, 1996), the original true-false form
as changed to a 7-point Likert scale in order to increas
ensitivity. Respondents indicated their agreement with
tem using a 1 (“highly disagree”) to 7 (“highly agree”) sca
he two factors that have been replicated across studies
hmed, 1990; McLeod and Vodanovich, 1991; Vodanov
nd Kass, 1990) are labeled external stimulation (BPext) a

nternal stimulation (BPint). BPext measures boredom
o the lack of external stimulation, and BPint measures b
om due to a lack of internal stimulation. Internal consis
ies using the modified version of the BPS range from
o 0.84 (McLeod and Vodanovich, 1991; Polly et al., 19
upp and Vodanovich, 1997; Vodanovich and Kass, 1
att and Blanchard, 1994; Watt and Ewing, 1996). Evidence

f the validity has been provided through relationships
ther measures of boredom and similar constructs (Ahmed,
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1990; Farmer and Sunberg, 1986; Rupp and Vodanovich,
1997; Watt and Blanchard, 1994). In addition, BPexts and
BPints have different correlates (e.g.,Kass et al., 2001; Rupp
and Vodanovich, 1997; Watt and Blanchard, 1994), suggest-
ing that boredom proneness is a multidimensional construct.

2.3. Procedure

Participants completed the measures as part of a larger
study on boredom proneness. Questionnaires were admin-
istered in group sessions (40–100 people) lasting approxi-
mately 45 min.

3. Results

Means and standard deviations for all variables are pre-
sented inTable 1by gender. A one-way (Gender) MANCOVA
in which participant age served as a covariate was conducted
on all variables to explore potential gender differences,F(17,
200) = 2.70,p< 0.001 (effect size = 0.19). When controlling
for age, significant univariate gender effects were obtained
on the AISS, BPSext, and the moving tickets item from the
Driving Survey,Fs(1, 216) = 13.85, 4.62, and 6.78,ps < 0.05
(effect sizes = 0.06, 0.02, and 0.03, respectively). Men scored
h

ter-
r ,

and BPSext scales were positively correlated with each other.
In addition, the BIS-11 and BPSext were related to the DAS
while the AISS and BPSint were unrelated to the DAS. DAS
scores were positively correlated with maladaptive forms of
driving anger expression, three of the six crash-related con-
dition items, aggressive driving, and risky driving. Both the
AISS and BIS-11 were positively related to each of the three
maladaptive forms of driving anger expression, loss of con-
centration, minor loss of control, moving tickets, aggressive
driving, and risky driving, and were inversely related to adap-
tive/constructive driving anger expression. In addition, the
AISS was related to major accidents. Similarly, BPSext was
positively correlated with physically aggressive driving anger
expression, use of the vehicle to express anger, minor loss of
control, close calls, moving tickets, aggressive driving, and
risky driving, and was inversely related to adaptive driving
anger expression. In contrast, BPSint was related (inversely)
only to adaptive/constructive driving anger expression.

Multiple regression analyses were conducted on the ag-
gressive and risky driving subscales of the Driving Survey,
each of the six crash-related condition items, and each of the
four DAX subscales (Table 3). Participant gender and age
were entered on Step 1. The DAS was entered on Step 2. The
AISS, BIS-11, and BPSext and BPSint subscales of the BPS
were entered on Step 3 using the forward stepwise procedure.
T t the
i pant
g

T
M omen

M

Adjust eans

D 46.06
S 54.74
I 67.01

B
93.75
30.03
23.04

D

C
3.26
2.08
1.52
1.47
0.77
0.45

13.11
31.10

D
13.20
26.52
18.18

N
s

igher on each of these measures than women.
Bivariate correlations were computed to explore the in

elationships among variables (Table 2). The BIS-11, AISS

able 1
eans, standard deviations, and age-adjusted means for men and w

easure Men

Means S.D.

riving anger scale 45.55 9.91
ensation seeking 54.69 7.46

mpulsiveness 67.24 9.34

oredom proneness
BPSTot 94.36 18.10
BPSext 30.40 7.72
BPSint 22.95 6.20

riving survey

rash-related conditions
Lost concentration 3.31 1.82
Minor loss of control 2.10 1.68
Close call 1.46 1.49
Moving tickets 1.54 1.77
Minor accidents 0.78 1.01
Major accidents 0.43 0.92
Aggressive driving 12.96 13.07
Risky driving 30.19 15.89

riving anger expression
Physically aggressive 13.19 3.14
Verbally aggressive 26.24 8.54
Use of the vehicle 17.90 5.79

Adaptive/constructive 32.45 8.50 32.62

ote: Adjusted means (adjusted mean) are adjusted based on the participant
cale external stimulation factor; BPSint = boredom proneness scale interna
his method of analysis was selected in order to permi
dentification of the best set of predictors beyond partici
ender, age, and DAS scores.

Women

ed means Means S.D. Adjusted m

46.20 10.70 46.00
50.61 7.58 50.47
68.92 9.37 68.83

91.82 18.47 91.93
27.47 7.44 27.55
23.23 6.89 23.22

3.38 1.65 3.40
1.85 1.59 1.86
1.46 1.32 1.45
0.89 1.20 0.92
0.98 1.00 0.99
0.30 0.61 0.31

13.39 10.05 13.32
27.06 14.46 26.66

12.59 3.06 12.59
25.45 8.06 25.47
17.76 5.34 17.65

35.07 8.14 35.02

s’ age. BPSTot = boredom proneness scale total score; BPSext = boredom proneness
l stimulation factor.
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Table 2
Intercorrelations among variables

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. DAS –
2. DAX-PA 0.25** –
3. DAX-VA 0.51** 0.46** –
4. DAX-UV 0.50** 0.59** 0.60** –
5. DAX-A/C −0.12 −0.16* −0.26** −0.22** –
6. Lost concentration 0.24** −0.07 0.15* 0.17** −0.13 –
7. Loss of control 0.25** 0.16* 0.20** 0.30** −0.15* 0.40** –
8. Close call 0.26** 0.15* 0.20** 0.29** −0.01 0.26** 0.42** –
9. Aggressive driving 0.43** 0.55** 0.60** 0.62** −0.19** 0.16* 0.31** 0.42** –
10. Risky driving 0.39** 0.35** 0.38** 0.60** −0.14* 0.33** 0.45** 0.48** 0.52** –
11. BPSext 0.19** 0.15* 0.13 0.15* −0.18** 0.05 0.16* 0.21** 0.18** 0.20** –
12. BPSint 0.02 −0.01 −0.04 0.01 −0.19** −0.01 0.08 0.07 −0.06 0.00 0.09 –
13. AISS 0.07 0.25** 0.24** 0.23** −0.13* 0.15* 0.22** 0.10 0.20** 0.33** 0.28** −0.19** –
14. BIS-11 0.21** 0.20** 0.17* 0.32** −0.16* 0.19** 0.21** 0.21** 0.23** 0.35** 0.45** 0.12 0.25** –

Note: DAS = driving anger scale; DAX-PA = driving anger expression inventory – physically aggressive expression; DAX-VA = driving anger expression
inventory – verbally aggressive expression; DAX-UV = driving anger expression inventory – use of the vehicle; DAX-A/C = driving anger expression inventory
– adaptive/constructive expression; BPSext = boredom proneness scale – external stimulation; BPSint = boredom proneness scale – internal stimulation; AISS
= Arnett inventory of sensation seeking; BIS-11 = Barratt impulsiveness scale-11. **p< 0.01. *p< 0.05.

On the Driving Survey, the two crash-related condition
items dealing with the loss of concentration while driving
and minor losses of vehicular control were both predicted
by the DAS and AISS. The “close calls” item was predicted
by the DAS and BPSext. The moving tickets item was pre-
dicted by gender (i.e., men reported more lifetime moving
violations) and the BIS-11. None of the variables included
in the present study predicted minor or major accidents. Ag-
gressive driving was predicted by the DAS and AISS. Risky
driving was predicted by age (i.e., increasing age was as-
sociated with decreased risky driving behavior), the DAS,
BIS-11, and AISS. On the DAX, physically aggressive and
verbally aggressive driving anger expression were predicted
by the DAS and AISS. Use of the vehicle to express anger
was predicted by the DAS, BIS-11, and AISS. Finally, con-

structive/adaptive driving anger expression was predicted by
BPSint and the AISS (i.e., higher BPSint and AISS scores
were associated with lower constructive/adaptive anger ex-
pression).

4. Discussion

Findings demonstrated that the addition of other personal-
ity traits generally improved the prediction of unsafe driving
behavior beyond driving anger alone. Although the DAS
explained the most variance in unsafe driving behaviors,
sensation seeking, impulsiveness and boredom proneness all
explained additional variance in certain dependent variables.
Sensation seeking appeared to be the most useful variable

Table 3
Summary of multiple regressions on driving behavior and driving anger expression

Measure Variables in equationa R

Driving survey
Crash-related conditions

Lost concentration DAS (0.24, 6%), AISS (0.15, 2%) 0.29*
Minor loss of control DAS (0.23, 5%), AISS (0.20, 4%) 0.32**
Close call DAS (0.21, 4%), BPSext (0.18, 3%) 0.32**
Moving tickets Gender (−0.20, 4%), BIS-11 (0.26, 6%) 0.33**
Minor accidents N/A 0.14

S (0.19
(0.32,

D
S (0.23
S (0.2

-11 (0.1
SS (−0.

N e-11; A eness sc
i sed on d the
r

sted. Th nce
a

Major accidents N/A
Aggressive driving DAS (0.42, 17%), AIS
Risky driving Age (−0.14, 2%), DAS

riving anger expression inventory
Physical aggression DAS (0.24, 6%), AIS
Verbal aggression DAS (0.50, 25%), AIS
Use of the vehicle DAS (0.44, 18%) BIS
Constructive/adaptive BPSint (−0.22, 4%), AI

ote: DAS = driving anger scale; BIS-11 = Barratt impulsiveness scal
nternal stimulation. The significance levels reported for theR values is ba
egression. *p< 0.05. **p< 0.01.

a Only variables contributing significant variance to equations are li
ccounted for by that variable.
0.09
, 3%) 0.47**

10%), BIS-11 (0.23, 4%), AISS (0.23, 4%) 0.55**

, 5%) 0.35**
1, 4%) 0.55**
9, 3%), AISS (0.15, 2%) 0.57**

14, 2%) 0.31*

ISS = Arnett inventory of sensation seeking; BPSint = boredom pronale
whether theR2 change significance level when the last variable entere

e first figure in parentheses is theβ weight, and the second is the unique varia
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after driving anger, as it predicted the largest number of
variables. Impulsiveness aided in the prediction of lifetime
moving violations, risky driving, and the use of the vehicle
to express anger. Finally, external boredom proneness pre-
dicted close calls, and internal boredom proneness predicted
constructive/adaptive anger expression.

The present study provided further support for the util-
ity of the DAS in predicting unsafe driving. Consistent with
previous research (e.g.,Deffenbacher et al., 2000, 2001;
Deffenbacher et al., 2003a, 2003b; Lajunen and Parker, 2001;
Underwood et al., 1999), one’s propensity to experience an-
gry feelings while driving predicted lapses in concentration
while driving, minor loses of vehicular control, close calls,
aggressive driving, risky driving, physically aggressive driv-
ing anger expression, verbally aggressive driving anger ex-
pression, and use of the vehicle to express anger. Thus, even
when controlling for respondent gender and age, the DAS
explained between 4 and 25% of the variance in most depen-
dent variables. However, it is worth noting that the DAS did
not predict lifetime moving tickets, accidents, or construc-
tive/adaptive driving anger expression.

The finding that sensation seeking predicted risky driv-
ing was consistent with previous research (e.g.,Arnett, 1994,
1996; Arnett et al., 1997; Burns and Wilde, 1995; Furnham
and Saipe, 1993; Greene et al., 2000). However, the present
s it also
p r ex-
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the category of impulsive aggression, a greater role for im-
pulsiveness was expected. However, impulsiveness did con-
tribute to the prediction of using the vehicle to express anger,
which is probably the clearest example of impulsive driving
aggression measured in the present study. Second, because
much of the previous literature on impulsiveness and driving
relied on instruments that were confounded with sensation
seeking (Barratt, 1994; Patton et al., 1995), it is notewor-
thy that the present results were obtained with a purer mea-
sure of impulsiveness. Consistent withPatton and colleagues’
(1995)data, impulsiveness was only weakly related to sen-
sation seeking (r = 0.25).

Consistent with the limited research on boredom prone-
ness and aggression (e.g.,Dahlen et al., 2003; Rupp and Vo-
danovich, 1997), the present study found that external bore-
dom proneness was modestly related to driving anger and
aggressive driving. Although the predictive utility of bore-
dom proneness in the regressions was quite limited, exter-
nal boredom proneness contributed to the prediction of close
calls. This suggests that persons who are likely to become
bored in the absence of highly stimulating external stimuli
might be more likely to experience more close calls or near
misses while driving. In addition, internal boredom prone-
ness predicted reduced constructive/adaptive driving anger
expression. Thus, persons who have greater difficulty keep-
i able
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s lves
r sup-
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l data
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i ing a
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d tive
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tudy suggests a broader role for sensation seeking, as
redicted aggressive driving, maladaptive driving ange
ression, and certain crash-related conditions. Indepe
f gender, age, and trait driving anger, sensation seeking
icted lapses in concentration, minor losses of vehicular

rol, aggressive driving, risky driving, physically and verba
ggressive driving anger expression, use of the vehicle t
ress anger, and constructive/adaptive driving anger ex
ion. By itself, the AISS accounted for between 2 and
f the variance in these variables. Given that sensation

ng was unrelated to driving anger and only modestly rel
o impulsiveness and boredom proneness, it appears
s explaining variance in risky driving that is untapped

easures of these other constructs. High sensation se
ay perceive less risk is high-risk driving situations (Arnett,
990) or may be more willing to accept the risk in order
xperience the thrill associated with risky behavior (Jonah
997).

The role of impulsiveness was more limited. Consis
ith previous research, impulsiveness was related to
riving (Loo, 1979; Stanford et al., 1996) and driving ange
Deffenbacher et al., 2003a, 2003b). In addition, the prese
tudy found that the BIS-11 was modestly correlated with
ressive driving and provided incremental validity (3–6%

he variance) beyond driving anger in the prediction of m
ng tickets, risky driving, and use of the vehicle to expr
nger. These findings are noteworthy in two respects.
iven the importance of impulsiveness in aggression fo
f aggression (Barratt, 1994), it was surprising that impu
iveness was not more strongly related to aggressive dr
ince most examples of aggressive driving seem to fit u
s

ng themselves interested or entertained may be less
o access adaptive coping resources (e.g., reminding
elves to calm down, turning on the radio to help themse
elax, etc.). Moreover, these findings provide additional
ort for viewing boredom proneness as a multidimensi
onstruct.

An important limitation of the present study was its
iance on self-report measures. First, access to official
egarding moving violations or accident history would
referable to participant self-report. Second, the present

ngs would be strengthened if they could be replicated us
riving simulator or behavioral observation during real-w
riving. A related limitation was the reliance on retrospec
s opposed to longitudinal data. In addition, it is impor

o expand the literature on motor vehicle accident pre
ion to non-college samples. Similarly, given that the pre
ample was predominately young (median age = 19) wo
70%), results may be less applicable to the general d
opulation. Because years of driving experience may i
nce driving behavior, samples with a larger age rang
eeded so that individual differences in experience ca
easured. In addition, the heavily female sample used
ay not provide an accurate reflection of the gender d
nces that might be evident in a more balanced sampl
ally, although disappointing, it hardly surprising that mo
ehicle accidents were not predicted by any combinatio
ariables. Accidents are notoriously difficult to predict du
heir low base rates, and asPeck (1993)noted, accidents re
esent “the consequences or outcomes of the interactio
river’s behavior with external events, including the beha
f other drivers” (p. 147).
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In summary, the present study contributes to an improved
understanding of unsafe driving behavior by demonstrating
the incremental validity of sensation seeking, impulsiveness,
and boredom proneness beyond driving anger in predicting
aggressive and risky driving. It is suggested that the study
of driving behavior in general, and aggressive driving in par-
ticular, would benefit from increased use of multiple predic-
tors.
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