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A B S T R A C T

Objective: A wide variety of driving self-report measures are purported to assess drivers’ behaviors and emotions.
However, little is known about the underlying factor structure of these measures. This study examined the factor
structure of several self-report measures frequently utilized in the assessment of driving-related behaviors and
emotions.
Design: Cohort survey in a large sample (n= 287) of young adults (mean age=19.91 years, SD=1.65).
Results: Exploratory factor analysis revealed a four-factor structure that included reckless driving behaviors,
negative driving-related emotions, aggressive driving behaviors in response to perceived transgressions from
other drivers, and perceived aggressive driving behaviors from other drivers. Aggressive driving behaviors not
performed in response to other drivers loaded onto both aggressive driving-related factors.
Conclusions: The factor structure derived in the present study suggests considerable overlap in the content across
commonly administered driving self-reports, while also suggesting four distinct dimensions of self-reported
driving emotions and behaviors. Whereas some of these dimensions have been explored considerably in the
literature (e.g., negative emotions), others deserve further exploration (e.g., perceived aggressive driving be-
haviors from other drivers). Implications for clinical practice and future investigations are discussed.

1. Introduction

Over 26 million Americans under age 25 are licensed drivers, re-
presenting approximately 12% of all drivers in the United States (Office
of Highway Policy Information, 2016). Young adults are also at espe-
cially high risk of collision (Williams, 2003), which can be at least
partially explained by their tendencies to broadly engage in more
dangerous driving behaviors, drive more aggressively and have more
disregard for traffic laws and violations (Krahé and Fenske, 2002;
McKnight and McKnight, 2003; Yagil, 1998).

Given the high volume of young drivers, a wide variety of driving
behaviors are routinely demonstrated on the road such as courteous
actions (e.g., allowing others to merge on the highway), accidental
errors (e.g., backing up and nearly hitting another car), intentional
transgressions (e.g., running a red light), and responses to the actions of
other drivers (e.g., honking horn after being cut off). Driving behaviors
vary significantly in the extent to which they may pose a safety risk to
other drivers, and researchers utilize drivers’ frequencies of engaging in
different behaviors in order to make inferences about everyday driving-
related emotions and actions. Some work has further sought to char-
acterize drivers into risk subgroups based on these behaviors, which are

hypothesized to represent underlying personality traits manifested be-
hind the wheel (Marengo et al., 2012). Literature in this area has helped
guide societal-level changes (e.g., urban planning, traffic policies) with
the ultimate goal of helping improve safety for road users and reduce
collision frequency (Aarts and Van Schagen, 2006; McCartt et al.,
2003).

Driving questionnaires (i.e., self-reports) are one of the most
common means of assessing behaviors and emotions associated with
driving. In comparison to task-based measures (e.g., driving simulators,
on-road evaluations), self-report measures are relatively inexpensive or
sometimes even free to acquire and administer. They are also less time-
consuming, and unlike on-the-road evaluations do not require the
evaluator to potentially put their own life at risk (Lajunen and
Summala, 2003; Ulleberg and Rundmo, 2003). Additionally, while
some have criticized self-report measures in other academic areas as
being inherently subjective and prone to social desirability biases, prior
work suggests that driving self-report measures (e.g., the Driving Be-
havior Questionnaire) are resistant to these effects (Lajunen and
Summala, 2003).

A variety of questionnaires have been previously utilized to assess
different aspects of driving, which reflect the multitude and complexity
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of driving-related emotions and behaviors that constitute part of one’s
subjective experience behind the wheel. Anger and anxiety have been
found to be especially salient while driving as well as linked to unsafe
driving behaviors (Bernstein et al., 2017). As such, a considerable body
of literature has explored these emotions via questionnaires (Dahlen
et al., 2005; Deffenbacher et al., 2003; Parker et al., 2002; T. Zhang
et al., 2015). Drivers may experience these emotions due to factors
unrelated to driving (e.g., having a predisposition toward anger-asso-
ciated behaviors more broadly) (Taubman–Ben-Ari et al., 2016), or they
may be the immediate consequence of a negative interaction with or
perceived slight from a fellow road user (T. Zhang and Chan, 2016).
Behaviors measured using self-reports range both in terms of in-
tentionality and severity; whereas some behaviors reported are unin-
tentional mistakes that may or may not affect or even be noticed by
nearby drivers, other behaviors are seen as intentional actions that di-
rectly impact the well-being and safety of other drivers (Özkan et al.,
2006; Reason et al., 1990).

Aggressive driving behaviors are one of the most frequently assessed
via self-reports (Danaf et al., 2015; Przepiorka et al., 2014; T. Zhang
and Chan, 2016). However, while aggressive driving is seen as a de-
liberate action and most aggression researchers agree that aggressive
behaviors are partially explained by the amount of anger experienced in
a situation (Shinar, 1998), some driving questionnaires purported to
assess aggressive driving solely measure the behaviors themselves and
do not explicitly tap the emotional component (H. Zhang et al., 2017).
Moreover, disagreement persists as to whether aggressive driving solely
constitutes responsiveness to perceived transgressions from other dri-
vers, or if some aggressive driving behaviors may be performed in the
absence of anger-provoking stimuli and thus may be rooted in other
psychological causes (Lajunen and Parker, 2001; Tasca, 2000).

Within the driving self-report literature, there is a tendency to in-
clude relatively few, if any, existing driving self-report measures when
establishing the convergent or discriminant validity of a new measure
(Blanchard et al., 2000; Parker et al., 1995; Wiesenthal et al., 2000).
Additionally, with such a myriad of self-report measures in circulation,
it may be difficult for some researchers to determine which ques-
tionnaires are most suitable to help answer their research questions.
The use of so many driving questionnaires within the literature also
reduces the comparability of findings across studies, as there is greater
variability in the specific questionnaires being utilized between other-
wise similar studies.

To date, no studies have explored whether multiple self-report
driving measures examine similar or differing constructs. The present
study aimed to address this gap in the literature by evaluating simila-
rities and differences in the constructs assessed by a wider array of
commonly-used measures, thus allowing for an appreciation of con-
structs individual measures uniquely assess, as well as constructs that
are captured by multiple measures and thus show evidence of re-
dundancy in their content. In doing so, the present study sought to
enhance understanding about the specific contributions individual
driving measures make toward comprehending an individual’s sub-
jective driving-related thoughts, behaviors and emotions. Equipped
with such information, other researchers and clinicians might in turn be
better prepared to choose the measures that most accurately assess their
target facets of driving. These decisions might also reduce participant or
patient time spent completing measures that may assess similar or
identical constructs. Given the exploratory nature of the present study
and the dearth in literature regarding the content and number of con-
structs that underlie driving self-report measures, no a-priori hy-
potheses regarding the factor analysis were proposed.

2. Materials & methods

2.1. Procedure

This study was approved by the Louisiana State University

Institutional Review Board. Participants were recruited from the un-
dergraduate student pool and offered course credit in their psychology
courses in return for their participation. Inclusionary criteria included
that participants be native English speakers and over the age of 18.
Participants were also required to be licensed drivers and presently
drive on a weekly basis at least five miles per week. To ensure high
quality data, five validity check questions were included throughout the
survey (e.g., “If you are reading this, select Never”). Individuals who
failed any validity check questions were excluded from analyses
(n= 2).

2.2. Participants

A total of 287 participants were recruited from the undergraduate
student pool, met all inclusionary and exclusionary criteria and were
included in analyses. Participants had a mean of 19.91 years of age
(SD=1.65, range=11). The sample was predominantly female
(84.0%) and not Hispanic or Latino (90.9%). A total of 84.2% of par-
ticipants were Caucasian, while 10.5% were African-American, 4.2%
were Asian, and 1.0% reported being of another race. Participants re-
ported driving a mean of 129.6 miles (SD=130.0, range= 995) on a
weekly basis. Recruitment took place over a two-week period in March
2018.

2.3. Measures

Measures were selected based on their recent and repeated use in
the literature. Each measure included in the current study was utilized
in published manuscripts in peer-reviewed journals within the past ten
years. Within this timeframe, each measure also appeared in two or
more manuscripts beyond their initial validation publication. Only
measures that were freely accessible online or from the measure’s
creator without monetary cost were selected. Content of all measures
selected was related to either emotions experienced while driving, be-
haviors enacted while driving, or a combination of the two. Measures
that assessed facets of driving not pertaining to previously experienced
emotions or behaviors while driving were not included in order to limit
the scope of the questionnaires to participants’ direct observations (e.g.,
beliefs about driving: Driving Appraisal Inventory) (Cutler et al., 1993).

When available, brief or shortened versions of questionnaires were
selected in lieu of full versions due to participant time constraints. To
both avoid redundancy and examine associations between individual
domains across measures, only subscale scores (and not total scores)
were included in analyses when a measure included subscale scores.
When a measure did not include subscale scores, the total score was
used in analyses.

Brief descriptions of each of the measures used in the present study
are included in Table 1. A total of 11 questionnaires were completed
and included in the factor analysis. Participants completed the mea-
sures in the order they are presented in the table. All questionnaires
were completed online using Qualtrics software (qualtrics.com).
Questionnaires traditionally completed via paper-and-pencil means
were modified to allow for online completion. The survey took ap-
proximately thirty minutes to complete.

2.4. Analyses

Statistical software Mplus was used to compute the factor structure
and SPSS was used for all other data analyses. Exploratory factor ana-
lysis (EFA) was used as a statistical data reduction technique in order to
determine underlying constructs that overlap across questionnaires. We
expected that the resulting factors would correlate and thus elected an
oblique (Geomin) rotation. Parallel analysis (Horn, 1965) was used to
determine the maximum number of factors to extract. In this method,
eigenvalues of a sample are compared to those generated from random
data sets, thus allowing for the largest number of factors to be under

J.P.K. Bernstein, M. Calamia Accident Analysis and Prevention 124 (2019) 85–91

86



Ta
bl
e
1

Su
m
m
ar
y
of

Q
ue

st
io
nn

ai
re
s
In
cl
ud

ed
in

Fa
ct
or

A
na

ly
si
s.

M
ea
su
re

A
cr
on

ym
D
om

ai
n

Su
bs
ca
le
s

Sc
or
in
g

It
em

s
R
el
ia
bi
lit
y
in

Pr
ev

io
us

W
or
k

R
ef
er
en

ce
R
el
ia
bi
lit
y
in

Pr
es
en

t
St
ud

y

A
gg

re
ss
iv
e
D
ri
vi
ng

Be
ha

vi
or
s
Sc
al
e

A
D
BS

En
ga

ge
in

ag
gr
es
si
ve

dr
iv
in
g
pr
ac
ti
ce
s

to
w
ar
d
ot
he

r
dr
iv
er
s

C
on

fl
ic
t;
sp
ee
di
ng

1
(N

ev
er
)
to

6
(A

lw
ay

s)
Li
ke

rt
sc
al
e

11
A
lp
ha

:
C
on

fl
ic
t.
73

;S
pe

ed
in
g
.6
8

H
ou

st
on

,H
ar
ri
s
&

N
or
m
an

(2
00

3)
C
on

fl
ic
t:
.8
7;

Sp
ee
di
ng

:.
81

D
eff

en
ba

ch
er

D
ri
vi
ng

A
ng

er
Sc
al
e

D
A
S

A
ng

er
ex
pe

ri
en

ce
d
in

re
sp
on

se
to

ty
pi
ca
l
an

ge
r-
pr
ov

ok
in
g
si
tu
at
io
ns

en
co

un
te
re
d
w
hi
le

dr
iv
in
g

H
os
ti
le

ge
st
ur
es
;i
lle

ga
l
dr
iv
in
g;

po
lic

e
pr
es
en

ce
;s

lo
w

dr
iv
in
g;

di
sc
ou

rt
es
y;

tr
affi

c
ob

st
ru
ct
io
ns

0
(N

ot
at

al
l)

to
5
(V

er
y

M
uc

h)
Li
ke

rt
sc
al
e

33
A
lp
ha

:.
78

to
.8
7
ac
ro
ss

su
bs
ca
le
s

D
eff

en
ba

ch
er
,O

et
ti
ng

&
Ly

nc
h
(1
99

4)
.7
6
to

.8
8
ac
ro
ss

su
bs
ca
le
s

D
is
tr
ac
te
d
D
ri
vi
ng

Sc
al
e

D
D
S

U
se

de
vi
ce
s
w
hi
le

dr
iv
in
g

N
/A

0
(N

ev
er
)
to

6
(o
ve

r
75

%
of

th
e
ti
m
e)

Li
ke

rt
sc
al
e

17
A
lp
ha

:,
89

H
ill
,R

yb
ar
,S

ty
le
r,

Fr
am

,
M
er
ch

an
t
&

Ea
st
m
an

(2
01

5)
.8
1

D
ri
ve

r
M
ob

ili
ty

Q
ue

st
io
nn

ai
re
-A

D
M
Q
-A

A
vo

id
dr
iv
in
g
in

va
ri
ou

s
si
tu
at
io
ns

In
te
rn
al

en
vi
ro
nm

en
t;
ex
te
rn
al

en
vi
ro
nm

en
t

0
(N

ev
er

A
vo

id
)
to

4
(A

lw
ay

s
A
vo

id
)
Li
ke

rt
sc
al
e

11
A
lp
ha

:i
nt
er
na

l
en

vi
ro
nm

en
t
.9
0,

ex
te
rn
al

en
vi
ro
nm

en
t
.9
5

Ba
ld
oc

k
et

al
.(
20

06
);
W
on

g
et

al
.(
20

15
)

In
te
rn
al
:
.8
0;

Ex
te
rn
al
:
.8
5

D
ri
vi
ng

A
gg

re
ss
io
n

In
di
ca
to
r
Sc
al
e

D
A
IS

A
gg

re
ss
iv
e
dr
iv
in
g
be

ha
vi
or
s
(1
)

en
ac
te
d
to
w
ar
d
ot
he

rs
(i
.e
.,
Se

lf
),
an

d
(2
)
pe

rc
ei
ve

d
fr
om

ot
he

rs
to
w
ar
d
se
lf

(i
.e
.,
O
th
er
)

Se
lf
ho

st
ile

ag
gr
es
si
on

an
d
re
ve

ng
e;

se
lf

ag
gr
es
si
ve

w
ar
ni
ng

;o
th
er

ho
st
ile

ag
gr
es
si
on

an
d
re
ve

ng
e;

ot
he

r
ag

gr
es
si
ve

w
ar
ni
ng

0
(N

ev
er
)
to

5
(N

ea
rl
y
A
ll

th
e
Ti
m
e)

24
A
lp
ha

:.
75

to
.8
9
ac
ro
ss

su
bs
ca
le
s

O
zk
an

&
La

ju
ne

n
(2
00

0)
;

O
zk
an

et
al
.(
20

11
)

.8
2
to

.8
7
ac
ro
ss

su
bs
ca
le
s

D
ri
vi
ng

Be
ha

vi
or

Q
ue

st
io
nn

ai
re

D
BQ

En
ga

ge
in

ab
er
ra
nt

dr
iv
in
g
be

ha
vi
or
s

La
ps
es
;E

rr
or
s;

V
io
la
ti
on

s
1
(N

ev
er
)
to

6
(N

ea
rl
y
A
ll

Th
e
Ti
m
e)

Li
ke

rt
sc
al
e

24
Te

st
-r
et
es
t:
.5
0
to

.7
6

ac
ro
ss

su
bs
ca
le
s

R
ea
so
n
et

al
.,
(1
99

0)
;O

zk
an

,
La

ju
ne

n
&

Su
m
m
al
a,

(2
00

6)
.8
6
to

.8
9
ac
ro
ss

su
bs
ca
le
s

D
ri
vi
ng

V
en

ge
an

ce
Q
ue

st
io
nn

ai
re

D
V
Q

R
ea
ct

to
pe

rc
ei
ve

d
th
re
at

or
re
ck
le
ss

dr
iv
in
g
on

pa
rt

of
ot
he

r
dr
iv
er
s

N
/A

4-
po

in
t
sc
al
e
w
it
h
hi
gh

er
va

lu
es

in
di
ca
ti
ve

of
m
or
e

ag
gr
es
si
ve

re
ac
ti
on

s

15
A
lp
ha

:.
83

W
ie
se
nt
ha

l
et

al
.(
20

00
)

.7
8

D
ul
a
D
an

ge
ro
us

D
ri
vi
ng

In
de

x
D
D
D

D
ri
ve

in
da

ng
er
ou

s
m
an

ne
r

A
gg

re
ss
iv
e
dr
iv
in
g;

ne
ga

ti
ve

em
ot
io
na

l
dr
iv
in
g;

ri
sk
y
dr
iv
in
g

0
(N

ev
er
)
to

5
(A

lw
ay

s)
Li
ke

rt
sc
al
e

31
A
lp
ha

:.
83

to
.8
5
ac
ro
ss

su
bs
ca
le
s

D
ul
a
&

Ba
lla

rd
(2
00

3)
;D

ul
a,

A
da

m
s,

M
ie
sn
er

&
Le

on
ar
d

(2
01

0)

.7
9
to

.9
1
ac
ro
ss

su
bs
ca
le
s

La
rs
on

’s
D
ri
ve

r’
s
St
re
ss

Pr
ofi

le
LD

SP
En

ac
t
ne

ga
ti
ve

be
ha

vi
or
s
w
hi
le

dr
iv
in
g

A
ng

er
;i
m
pa

ti
en

ce
;
co

m
pe

ti
ng

;
pu

ni
sh
in
g

0
(N

ev
er
)
to

3
(A

lw
ay

s)
Li
ke

rt
sc
al
e

40
Te

st
-r
et
es
t:
.8
4
to

.9
3

ac
ro
ss

su
bs
ca
le
s

La
rs
on

(1
99

6)
;B

la
nc

ha
rd

et
al
.(
20

00
)

.8
4
to

.9
1
ac
ro
ss

su
bs
ca
le
s

Pr
op

en
si
ty

fo
r
A
ng

ry
D
ri
vi
ng

Sc
al
e

PA
D
S

En
ac
t
ho

st
ile

dr
iv
in
g
be

ha
vi
or
s
du

e
to

an
ge

r
N
/A

4-
po

in
t
sc
al
e
w
it
h
hi
gh

er
va

lu
es

in
di
ca
ti
ve

of
m
or
e

ho
st
ile

be
ha

vi
or
s

19
A
lp
ha

:.
89

D
eP

as
qu

al
e,

G
el
le
r,
C
la
rk
e
&

Li
tt
le
to
n
(2
00

1)
.8
3

Pr
os
oc

ia
l
an

d
A
gg

re
ss
iv
e

D
ri
vi
ng

In
ve

nt
or
y

PA
D
I

En
ga

ge
in

dr
iv
in
g
be

ha
vi
or
s
th
at

pr
ot
ec
t
ot
he

r
ro
ad

-u
se
rs

an
d
en

ab
le

co
op

er
at
io
n
w
it
h
ot
he

r
dr
iv
er
s

Pr
os
oc

ia
l
dr
iv
in
g;

ag
gr
es
si
ve

dr
iv
in
g

1
(N

ev
er
)
to

6
(A

lw
ay

s)
Li
ke

rt
sc
al
e

17
A
lp
ha

:P
ro
so
ci
al

dr
iv
in
g

.9
0,

ag
gr
es
si
ve

dr
iv
in
g

.8
1

H
ar
ri
s,

H
ou

st
on

,
V
az
qu

ez
,

Sm
it
he

r,
H
ar
m
s,

D
ah

lk
e
&

Sa
ch

au
,(
20

14
)

.9
7

N
ot
e:

A
lp
ha

in
di
ca
te
s
co

effi
ci
en

t
al
ph

a
an

d
te
st
-r
et
es
t
va

lu
es

ar
e
Pe

ar
so
n
co

rr
el
at
io
n
co

effi
ci
en

ts
.F

ig
ur
es

in
R
el
ia
bi
lit
y
in

Pr
es
en

t
St
ud

y
co

lu
m
n
in
di
ca
te

co
effi

ci
en

t
al
ph

a
va

lu
es
.

A
lt
ho

ug
h
th
e
PA

D
Ii
nc

lu
de

s
bo

th
a
pr
os
oc

ia
ld

ri
vi
ng

su
bs
ca
le

an
d
an

ag
gr
es
si
ve

dr
iv
in
g
su
bs
ca
le
,s
ol
el
y
th
e
fo
rm

er
w
as

us
ed

in
th
is
st
ud

y
be

ca
us
e
co

nt
en

ti
nc

lu
de

d
in

th
e
ag

gr
es
si
ve

dr
iv
in
g
su
bs
ca
le

w
as

al
re
ad

y
m
ea
su
re
d

vi
a
th
e
A
D
BS

.

J.P.K. Bernstein, M. Calamia Accident Analysis and Prevention 124 (2019) 85–91

87



consideration (Humphreys and Montanelli, 1975).
A small range of data was missing across scales (i.e., between 0 and

4.6%); given that this proportion represented a minimal part of the
overall sample, missing data was not imputed. All available data was
used for the analyses given the use of maximum likelihood.

3. Results

Results of the EFA may be found in Table 2. Parallel analysis (Horn,
1965) indicated that a four-factor solution should be estimated.

Measures with the largest loadings on the first factor of this solution
were those related to reckless driving behaviors. Measures of dangerous
or risky driving behaviors had positive loadings; these measures largely
assessed broader dangerous driving practices and did not in detail as-
sess drivers’ tendencies to hostilely or negatively engage with particular
drivers or their vehicles (e.g., tendency to drive while intoxicated, drive
through yellow lights, or drive 20 miles-per-hour over the speed limit).
Measures loading heavily on this factor included predominantly those
assessing unsafe driving behaviors completed intentionally (i.e., DBQ
Violations subscale, DDD Risky Driving subscale, ADBS Speeding sub-
scale), however a measure of unintentional unsafe driving behaviors
(i.e., DBQ Errors subscale) also loaded positively onto this factor.
Additionally, two scales had negative loadings above 0.35. Greater re-
porting of risky driving was associated with less anger at witnessing
others drive in an unlawful manner (i.e., DAS Illegal subscale) as well as
less avoidance of risky driving situations (i.e., DMQA External sub-
scale).

Measures with the largest loadings on the second factor were those
related to negative emotions experienced while driving. Whereas other
factors included measures designed to assess frequency or severity of
behaviors, this factor solely constituted the amount of anger, irritation
or impatience a participant reported experiencing in a variety of

emotion-provoking driving situations. Measures solely assessing anger
(i.e., most DAS subscales) loaded more heavily than did those assessing
other negative emotions or a combination of negative emotions. While
many of the emotion-provoking situations were those created by par-
ticular drivers (e.g., another driver refusing to allow the participant to
merge), some were the result of other aspects of the driving environ-
ment (e.g., police nearby, heavy traffic). Notably, two subscales that tap
both behavioral aspects of unsafe driving as well as negative emotions
associated with dangerous driving (i.e., DDD Negative Emotions sub-
scale and DAS Illegal subscale) cross-loaded onto both the first and
second factors (i.e., had loadings of greater than 0.35 on both factors).

Measures with the largest loadings on the third factor related to
enacted aggressive driving behaviors in direct response to perceived
hostile or dangerous actions on the part of another driver. One measure
loading onto this factor (i.e., LDSP Competing subscale) includes items
that assess dangerous driving behaviors that are not in response to a
specific driver’s transgressions, but do stem from receiving attention
from other drivers that encourage dangerous driving. Among those
measures that had a loading of at least 0.4 on this factor, the LDSP
Competing subscale demonstrated the smallest size loading.

Measures with the largest loadings on the fourth factor were those
related to perceived and enacted aggressive driving behaviors without
other drivers’ transgressions. This contrasts with the third factor, as
measures loading on the fourth factor assess behaviors that are see-
mingly “out of the blue” and do not denote as a premise any actions
from another driver directed toward the participant or others in the
driving environment. Additionally, whereas the third factor assesses
solely enacted aggressive behaviors, the fourth factor includes both
behaviors the participant enacts as well as those they detect from others
towards themselves. One measure loading onto this factor (i.e., DMQA
Internal subscale) includes items that assess tendency to avoid driving
in certain situations inherent to the internal car environment (e.g.,

Table 2
Exploratory Factor Analysis of Self-Reported Driving Measures.

Factor

Measure Reckless Driving
Behaviors

Negative
Emotions

Enacted Aggressive Driving Behaviors in
Response to Others’ Transgressions

Perceived and Enacted Aggressive Driving
Behaviors Without Others’ Transgressions

DBQ Violations .80 .02 .07 .05
DDD Risky Driving .62 .00 .27 .04
DDD Negative Emotions .50 .49 .03 −.06
DBQ Errors .50 .03 −.14 .28
ADBS Speeding .44 .37 .00 .14
DAS Discourtesy −.08 .89 .08 −.11
DAS Traffic −.03 .89 −.01 −.08
LDSP Anger .07 .78 .06 .07
DAS Hostile −.06 .77 −.06 .03
DAS Illegal −.41 .73 −.04 .02
DAS Slow .26 .73 .04 −.14
LDSP Impatience .24 .60 .04 .12
DAS Police Presence .14 .60 .07 .01
ADBS Conflict .11 .33 .47 .16
PADI Total −.46 .31 −.13 .03
PADS Total −.07 .01 .85 .03
DVQ Total .04 .09 .83 −.23
DDD Aggressive Driving .29 .13 .58 −.07
DAIS Self Aggressive Warning −.09 −.05 .57 .56
LDSP Punishing .16 .28 .53 .14
LDSP Competing .18 −.04 .47 .15
DAIS Others Hostile

Aggression
.06 .01 .26 .66

DAIS Others Aggressive
Warning

.02 .21 .03 .61

DMQ-A Internal .14 −.02 .11 .52
DAIS Self Hostile Aggression .11 .06 .40 .45
DMQ-A External −.36 .22 −.02 .25
DDS Total .32 .21 .06 .09
DBQ Lapses .26 .24 −.27 .29

Note: Bold indicates a loading of 0.4 or greater on that factor.

J.P.K. Bernstein, M. Calamia Accident Analysis and Prevention 124 (2019) 85–91

88



when passengers are present); however, it is worth noting that among
measures with a loading of at least 0.4 on this factor, the DMQA
Internal subscale demonstrated the smallest size loading. Overall, the
fourth factor more heavily weighted perceptions about aggression ra-
ther than actions concerning it; this is supported both by the heaviest
weighting measures both relating to perceived and not enacted ag-
gression, as well as the enacted aggression measures cross-loading onto
the third factor (i.e., loading of 0.4 or greater on both the third and
fourth factors).

4. Discussion

Driving questionnaires are a useful and inexpensive means of as-
sessing a broad range of driving-related facets, including negative
emotions experienced behind the wheel, as well as both intentional and
accidental behaviors that may or may not pose a risk to other road users
(Dahlen et al., 2005; Deffenbacher et al., 2003; Reason et al., 1990).
However, numerous questionnaires have been developed to assess for
similar aspects of driving (e.g., aggressive driving), and prior studies
have either not assessed similarities among measures or only explored a
limited number of measures in a single study. The current study em-
ployed factor analysis to explore similarities and variability in the
constructs assessed via commonly utilized driving self-report measures.
A four-factor solution was determined to be the most appropriate for
explaining these constructs.

The first factor broadly spanned reckless driving behaviors, or a
general tendency to intentionally drive in a manner that may be con-
sidered dangerous to other road-users. Importantly, most items on
questionnaires loading onto this factor do not pertain to the individual’s
“targeting” their behaviors at a specific driver or other road-user. As
such, the subscales and questionnaires that most heavily loaded onto
this factor included those that do not reference the targeting of dan-
gerous driving behaviors at a specific party (i.e., the DDD Risky Driving
subscale, the ADBS Speeding subscale) or include a sufficient number of
non-targeting items such that the weight of targeting items is lessened
(i.e., the DBQ Violations subscale). Importantly, a number of measures
and subscales from a variety of measures exhibited loadings of over 0.4
on this factor, suggesting that reckless driving behaviors were com-
monly assessed across questionnaires. Such results are in line with the
overarching goal of many driving self-reports to identify individuals
who may pose a heightened safety risk for themselves and others on the
road (Dula and Geller, 2003; Parker et al., 1995). Furthermore, the
presence of this factor independent from those factors assessing driver
aggression (i.e., factors three and four) suggests that dangerous or risky
driving behaviors may be considered a separate construct from driver
aggression, which is congruent with past work (Dula and Geller, 2003).

Notably, both the PADI and DAS Illegal subscales loaded onto the
first factor. Similar to other measures loading on this factor, the PADI
contains content related to more general driving behaviors and does not
measure prosocial behaviors directed toward specific drivers or intent
of the behavior (Harris et al., 2014). The DAS Illegal subscale measures
the amount of anger the participant would experience when witnessing
many of the same behaviors described in the DBQ Violations, DDD
Risky Driving and ADBS Speeding subscales. As such, the negative
loading of the DAS Illegal subscale onto this factor may indicate that
participants who endorse high levels of dangerous driving do not re-
cognize their behaviors as posing a threat to others, and thus do not
experience significant anger when they witness others drive similarly.

Given the role that emotions play in guiding behaviors behind the
wheel, it is perhaps unsurprising that questionnaires and subscales
specifically assessing emotional aspects of driving clustered in a distinct
factor separate from the other more behaviorally oriented ones. This
second factor included all DAS subscales, the sole measure included in
the present study to tap solely emotional aspects of driving. Further
hinting at the content of this factor, subscales that tap solely emotional
aspects of driving but that are included as part of larger measures

assessing both behavioral and emotional facets loaded onto this factor,
namely the DDD Negative Emotions subscale, the LDSP Anger subscale
and the LDSP Impatience subscale. Negative emotions have been re-
peatedly shown to be associated with unsafe driving behaviors and
crash risk (Deffenbacher et al., 2003; Schwebel et al., 2006). Notably,
while driving anger has also been linked to aggressive driving behaviors
(Deffenbacher et al., 2003; Parker et al., 2002) and many believe it to
be a required precursor, meta-analytic data suggests that different types
of anger (e.g., state versus trait anger) have contrasting effects on
driving behaviors and negative driving outcomes (Nesbit et al., 2007).
The presence of a factor primarily representing negative emotional
aspects of driving provides further evidence in support of the assess-
ment of driving anger in addition to and separately from driving be-
haviors (Dahlen et al., 2005; Lajunen and Parker, 2001).

The final two factors identified in the present study both included
measures that assess aspects of driver aggression; however, whereas
measures on the third factor primarily were related to participants’
aggressive behaviors in response to perceived transgressions from other
drivers, measures on the fourth factor were by contrast more related to
participants’ perceptions about aggressive behaviors enacted by other
drivers. Although literature regarding self-perceptions of driving safety
is abundant, relatively few studies have assessed perceptions about
other drivers’ aggression, and to our knowledge the DAIS (whose sub-
scales loaded most heavily on the fourth factor) is the only recently
used measure to explicitly do so via a distinct subscale (Özkan et al.,
2011, 2006). Personality factors appear to be closely related to these
perceptions; for example, increased neuroticism is associated with in-
creased perceived aggressive warnings from other drivers (H. Zhang
et al., 2017). Work utilizing the DAIS has further supported prior stu-
dies indicating a “self-enhancement bias” when participants compare
their aggressive driving frequency to others (Sümer et al., 2006;
Walton, 1999), however the present study is among the first to identify
differential associations between the DAIS Self subscales and the DAIS
Other subscales with other driving self-report measures. Overall, within
the domain of driving aggression, enacted and perceived driving ag-
gression appear to represent separate constructs and are differentially
associated with other driving measures.

Interestingly, measure subscales that assessed participants’ ag-
gressive behaviors without impetus from another driver weighed al-
most equally on both factors, suggesting that they reflect a separate but
not entirely independent construct from the provoked aggressive be-
haviors represented on the third factor. Thus, while it has been assumed
that aggressive driving behaviors against specific drivers are almost
uniformly intentional (Lennon and Watson, 2011; Neighbors et al.,
2002), the present study supports other work suggesting that many such
behaviors are committed by mistake (Tremblay and Belchevski, 2004;
Wickens et al., 2011) and may simply be misinterpreted as deliberate by
other drivers.

The four-factor structure identified in this study has a number of
implications for clinical practice. Clinicians seeking to assess for a broad
range of patient or informant-reported views regarding a patient’s
driving behaviors may wish to employ a battery of questionnaires that
spans all four factors outlined. Conversely, if a particular aspect of a
patient’s driving is being evaluated, (e.g., enacting aggressive driving
behaviors against others without their provocation), then the clinician
may be advised to select measures that most heavily tap a specific
factor. These decisions may save all parties considerable time and ef-
fort. In general, some driving measures (e.g., DBQ) are more frequently
used in clinical research and assessment than others. The results of this
study highlight the wider range of emotions and behaviors that in-
dividuals report and that may be worthy of assessing.

The present study presents several avenues for further research.
Given that a variety of measures and subscales loaded onto a factor
related to reckless driving broadly, future work should identify in
greater depth what unique aspects of unsafe driving each of these
measures captures. Additionally, consistent with past studies, negative
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mood was shown to constitute a unique and independent aspect of
driving separate from behavioral facets, and studies should continue to
examine mood measures’ independent contributions to driving out-
comes above and beyond behavioral measures. Anger is the subject of
considerable emotional driving measurement literature, however other
emotions (e.g., anxiety) also loaded heavily onto the second factor and
should be included in future driving self-report measures. Lastly, while
enacted driving aggression is frequently assessed in clinical and re-
search contexts, perceptions about other drivers’ aggression are by
comparison less commonly addressed. Given differences in the con-
tributors to these two aspects of aggression, perceived aggressive
driving should be assessed independently of enacted aggression with
greater frequency, and should be explored as a contributor to crash risk.

4.1. Limitations

Although this study sought to examine the underlying constructs of
self-report driving measures, a central limitation was its lack of inclu-
sion of any objective driver aggression measures (e.g., legal and crash-
related histories, driving simulator measures with anger-provoking
stimuli such as drivers cutting the participant off). While self-reported
aggressive driving behaviors have been shown to be more related to
self-reported than simulator-assessed dangerous driving behaviors, self-
reported aggressive behaviors are also modestly associated with the
former (Chliaoutakis et al., 2002).

The questionnaires included in the present study were also limited
in scope to emotional and behavioral aspects of driving; as a result,
other factors that have been shown to be strongly related to driving
outcomes (e.g., personality) and that may weigh onto some of the same
factors identified, or weigh onto new factors, were not included. In
particular, individuals with high trait aggressiveness or high neuroti-
cism report greater aggressive driving behaviors (Jovanović et al.,
2011; Tremblay and Belchevski, 2004), while those with high trait
anxiety report greater aberrant driving behaviors (Shahar, 2009). Fu-
ture studies should incorporate measures of personality, and driving-
related personality variables in particular, to better elucidate their
contributions to self-reported driving.

As is the case with many of the initial driving questionnaire vali-
dation studies mentioned, this study recruited from a convenience
sample of college undergraduate students. Young adults are at espe-
cially high risk of accident involvement relative to adults more broadly.
As such, the factor structure derived in this sample may not generalize
to the larger adult population. Additionally, although older adults re-
present an additional demographic at high risk for accident involve-
ment (Owsley et al., 1998; Schwebel et al., 2007; Sullivan et al., 2011),
they differ in the types of driving errors frequently committed (McGwin
and Brown, 1999). As such, future work should examine whether the
factor structure derived among young adults applies to older adults as
well as those of various demographics (e.g., gender, educational back-
ground, race).
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