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Impulsivity has been defined as “a predisposition toward 
rapid, unplanned reactions to internal or external stimuli 
without regard to the negative consequences of these 
reactions to the impulsive individual or to others” 
(Moeller, Barratt, Dougherty, Schmitz, & Swann, 2001, 
p. 1784).

Many theoretical approaches to the construct of im-
pulsivity have explicitly called for a multidimensional 
definition. For instance, Patton, Stanford, and Barratt 
(1995) proposed that it has the following three compo-
nents: (1) attentional impulsiveness (not focusing on 
the task at hand); (2) motor impulsiveness (acting on 
the spur of the moment or without thinking); and  
(3) non-planning impulsiveness (not planning and 
thinking carefully about the future). Buss and Plomin 
(1975) concluded that impulsivity is a multidimen-
sional trait defined mainly by lack of inhibitory con-
trol, or lack of ability to delay a behavior. Their model 
posits three other components of impulsivity: tendency 
not to consider alternatives and consequences before 
making a decision, lack of persistence, and tendency 

toward boredom/sensation seeking. Eysenck and 
Eysenck (1977), on the other hand, subdivided impul-
sivity into these four dimensions: narrow impulsive-
ness (acting hastily and without reflection), risk-taking, 
non-planning, and liveliness. Cross, Copping, and 
Campbell (2011) reviewed the construct of impulsivity, 
and concluded that it could be defined in terms of 
three different facets: reward hypersensitivity (strongly 
tied to motivation), punishment hyposensitivity (low 
punishment avoidance), and inadequate effortful control. 
They all suggest impulsivity is not a homogeneous 
construct.

Of the facets of the construct of impulsivity that 
have been studied, motor impulsiveness ought to be 
the dimension most closely associated with impulsive 
driving, because the motor component of this type of 
activity is essential. In fact, motor impulsiveness is 
related to lower performance on psychomotor tasks. 
Barrat (1959) already demonstrated the negative effects 
of anxiety and impulsivity on learning psychomotor 
tasks. In this research, our interest lies not just in exam-
ining how motor impulsiveness relates to driving, but 
in looking for a more global style that is characteristic of 
people who direct their impulsivity toward the vehicle 
itself as well as the road, who drive or get around 
through a series of abrupt, impatient, and sometimes 
even dangerous maneuvers.

Impulsive Driving: Definition and Measurement 
Using the I-Driving Scale (IDS)

Elisa Pérez-Moreno, María José Hernández-Lloreda, Trinidad Ruiz Gallego-Largo and  
Miguel Ángel Castellanos

Universidad Complutense de Madrid (Spain)

Abstract.  Impulsivity has been widely studied in the context of traffic. The trait is believed to be the root of some acci-
dents, along with other variables like aggression and anger. The present research objective is to develop a new scale – the 
I-Driving Scale (IDS) – to evaluate and measure the construct of impulsivity in specific driving situations. To that end, 
two studies were conducted, with 162 and 107 participants, respectively. In both studies, participants were recruited via 
their social networks, and answered anonymously. In addition to the IDS, they completed the Use the Vehicle to Express 
Anger subscale of the Driving Anger Expression Inventory (DAX), the Driving Anger Scale (DAS), and the Barratt 
Impulsivity Scale (BIS11), and also provided demographic information. The final scale had 11 items falling into two 
factors: impatience, and aggressiveness/abruptness. The results show a high consistency (αT = .81, αI = .70, and αA = .85 
in the first study; αT = .83, αI = .80, and αA = .88 in the second study). Statistical results of Exploratory Factor Analysis in 
the first sample indicated goodness of fit to a two-factor model (RMSR = .057, GFI = .98). The second study confirmed 
that factorial structure (χ2/df = 80.50/43 = 1.87, RMSEA = .088, CFI = .94, TLI = .92). Correlations with other measures 
indicated the Impatience subscale is associated with different expressions of anger behind the wheel, and directly corre-
lated with the loss of driver’s license points. Furthermore, the Aggressiveness or Abruptness subscale was associated 
with more mechanical aspects, and correlated inversely with age.
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Impulsivity as a personality trait, and hostility and 
anger behind the wheel, are psychological attributes 
that have been studied extensively in the context of 
traffic and road safety, because they are considered the 
foundation for risky driving behaviors that may have 
negative consequences, including traffic accidents. 
For instance, Deffenbacher, Deffenbacher, Lynch, and 
Richards (2003), in a simulated driving experiment, 
determined that driving anger is a predictor in risky, 
unsafe, and aggressive behavior. Likewise, Owsley, 
McGwin, and McNeal (2003) studied the relationship 
between impulsivity and safe driving through self-
report in a sample of elderly adults, finding that more 
impulsive individuals were more likely to make  
mistakes and illegal traffic maneuvers while driving. 
Dahlen and White (2006) studied how the combination 
of different facets of personality and driving anger 
could predict aggressive driving and risky behavior 
behind the wheel. In a similar study, Dahlen, Martin, 
Ragan, and Kuhlman (2005) found that including vari-
ables like aggressiveness and impulsivity improved 
predictions about risky behavior behind the wheel. 
Specifically, those authors found that impulsivity is 
mainly tied to using the vehicle to express anger.

Many of the studies cited have produced instru-
ments that specifically measure those aspects in hypo-
thetical driving situations. For instance, the Driving 
Anger Scale (DAS), developed by Deffenbacher, Oetting, 
and Lynch (1994), evaluates the anger drivers experi-
ence in different situations that arise in daily life while 
driving a vehicle. Examples include getting stuck  
in a big traffic jam, or another driver maneuvering 
(e.g. changing lanes) without signaling. A related  
instrument is the Driving Anger Expression Inventory 
(DAX), which was developed by Deffenbacher, Lynch, 
Oetting, and Swaim (2002) to measure different ways 
drivers express driving anger. The authors emphasize 
the need for a specific scale to measure aggressiveness 
behind the wheel, considering that driving puts people 
in unique situations, and given the strong association 
between the frequency and intensity of driving anger 
and the risk of getting in an accident or experiencing 
other adverse consequences. While instruments have 
been made to measure driving anger, there is no scale 
to specifically measure impulsivity behind the wheel. 
However, multidimensional measures have been 
developed that include factors like driving stress, risky 
driving, hostility or anger at other drivers (sometimes 
termed aggressiveness), and a driving style character-
ized by speeding, unsafe driving, or traffic violations, 
for instance the Dula Dangerous Driving Index (DDDI; 
Dula & Ballard, 2003), Driver Behavior Question
naire (DBQ; Reason, Manstead, Stradling, Baxter, & 
Campbell, 1990), Driving Behavior Inventory (DBI; 
Gulian, Matthews, Glendon, Davies, & Debney, 1989), 

Multidimensional Driving Style Inventory (MDSI; 
Taubman-Ben-Ari, Mikulincer, & Gillath, 2004), and 
Prosocial and Aggressive Driving Inventory (PADI; 
Harris et al., 2014).

Many traffic studies have considered the human 
factor the strongest predictor of negative consequences 
(Evans, 1991), rather than the state of the road or 
vehicle. For that reason, we believe it is crucial to 
define, measure, and study this construct in the driving 
context.

Given the hypothesized multidimensionality of 
impulsivity as a construct, it would stand to reason 
that its various facets or dimensions could have a 
differential effect on driving a car. Furthermore, we 
believe this construct is distinct from but related to 
other constructs, like driving anger and aggressive-
ness. With all that in mind, this study aims to measure 
impulsivity and test its relationship to other variables 
it has historically been associated with, all within the 
driving context.

In terms of hypotheses, we propose that impulsivity 
is associated with greater use of the vehicle to express 
anger, and a higher level of driving anger in different 
situations. We also expect it will be related only to the 
motor dimension of impulsivity as a personality trait.

Additionally, we expect to find an inverse linear 
relation between age and impulsive driving, as earlier 
studies have suggested (Steinberg et al., 2008), and 
differences as a function of gender such that men  
are more impulsive than women (Cross et al., 2011; 
Deffenbacher, White, & Lynch, 2004; Eşiyok, Yasak, & 
Korkusuz, 2007).

To evaluate the properties of driving, we believe it is 
important to record objective variables related to it, 
like the loss of driver’s license points and traffic acci-
dents. With that in mind, we expect to find a positive 
relation between impulsive driving, loss of driver’s 
license points, and accidents involving the driver.

Therefore, the present research objective is to create 
a questionnaire that enables the study of impulsive 
driving – specifically in the traffic context: the I-Driving 
Scale (IDS). We will analyze some of its psychometric 
properties, among them reliability, validity evidence in 
terms of internal structure, and the construct’s rela-
tionship with other variables and behaviors to which it 
may relate.

Toward that end, two studies were conducted. In the 
first, we created the new scale’s items, analyzed their 
reliability as far as internal consistency, and analyzed 
the internal structure of impulsive driving through 
exploratory factor analysis. We also examined this 
measure’s relation with certain demographic variables, 
driving aggressiveness and anger, and finally, with dif-
ferent dimensions of general impulsivity. The second 
study’s aim was to replicate that structure and analyze 
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impulsivity’s relationship with objective traffic variables, 
like accidents and loss of driver’s license points.

In summary, while the variables impulsivity, anger, 
hostility, and aggressiveness have been widely stud-
ied, to date there is no instrument to specifically mea-
sure impulsivity in traffic settings. Thus, we believe it 
is very important to create a new scale designed to 
evaluate one’s level of impulsivity behind the wheel 
to deepen our understanding of this variable (which 
to date has been explored using instruments lacking in 
specificity) and allow us to predict risk behaviors.

STUDY 1

Method

Participants

The sample was comprised of 162 participants. There 
were initially 219, but 57 were eliminated because they 
failed to complete the series of questions all the way 
through to the end. One hundred of the participants 
were women, and 62 men. They ranged in age from 18 
to 69 years old (M = 27.40 and SD = 8.98), and had an 
average driving experience of 7.04 years (SD = 8.24) 
and 6.54 hours per week (SD = 8.39). They were all 
Spanish citizens, except two participants from Romania, 
one from Italy, and one from China.

Procedure

The scales and items tapping demographic variables 
were combined into an online questionnaire that was 
created for the study and distributed via different social 
networks. Participants were selected through a snowball 
sampling procedure. According to this non-probability 
sampling technique, each participant identifies other 
potential study participants. In this case, each time some-
one filled out the questionnaire, they shared it with their 
network of potential participants. The data were recorded 
anonymously for later analysis. The only requirement 
for participation was having a driver’s license.

The instructions for completing the questionnaire 
appear in Figure 1.

Instruments

The IDS was administered together with the short-
form version of the DAS, the Barrat Impulsivity Scale 
(BIS11), which was developed by Patton et al. (1995), 
and the Use the Vehicle to Express Anger subscale of 
the DAX. Only that DAX subscale was used because 
of the relationship Dahlen et al. (2005) found between 
it and impulsivity as a personality trait, as discussed in 
the introduction.

In the original study, the DAS (Deffenbacher et al., 
1994) displayed a 6-factor structure, defined as: dis-
courtesy, illegal driving, hostile gestures, slow driving, 

traffic obstructions, and police presence. The factors 
represent six situations that may provoke feelings of 
anger in drivers. Beginning with 33 original items, the 
authors developed a short-form version with 14 items 
(α = .80). Answers are given on a five-point Likert-type 
scale ranging from 1 (no anger) to 5 (very angry). A high 
correlation (r = .95) was found between the original and 
short-form versions. We studied the original scale’s 
psychometric properties in different countries, including 
Spain (Lajunen, Parker, & Stradling, 1998; Sullman, 
2006; Sullman, Gras, Cunill, Planes, & Font-Mayolas, 
2007). The short-form version of the DAS was adapted 
for the Spanish context by Herrero-Fernández (2011a). 
That study confirmed some of the Spanish version’s 
psychometric properties through reliability analysis 
(α = .84) and confirmatory factor analysis, using max-
imum likelihood estimation. According to the goodness 
of fit statistics we observed (χ2/df = 3.70, RMSEA = .07, 
CFI = .95, and GFI = .93), the scale shows goodness 
of fit to a three-factor structure, factors which can be 
defined as: anger at traffic obstructions, anger at reck-
less driving, and anger at direct hostility. Anger at 
traffic obstructions refers to situations that impede the 
natural progression of vehicle transit, slowing the trip. 
The second factor, anger at reckless driving, refers to 
situations that generate risk for the driver as a result of 
risky, imprudent behaviors of other drivers on the 
road. The third and final factor, anger at direct hostility, 
covers situations in which the driver is the object of 
another driver’s direct hostility without impeding the 
vehicle’s natural progression.

The original version of the DAX inventory 
(Deffenbacher et al., 2002) has 53 items that reflect the 
ways in which people express their driving anger; it is 
distributed into five factors. Herrero-Fernández (2011b) 
adapted it in a Spanish sample of 432 people, and 
then examined the Spanish adaptation’s psychometric 
properties. According to his results, the scale showed 
a five-factor structure and high indices of internal 
consistency: verbal aggressive expression (α = .91), 
physical aggressive expression (α = .79), use the vehicle 
to express anger (α = .82), displaced anger (α = .78), 
and adaptive/constructive expression (α = .81). In 
our study, as indicated above, the Use the Vehicle to 
Express Anger subscale was utilized because of its 
relation to overall impulsivity, and its possible asso-
ciation with impulsive driving.

The BIS (Barrat, 1959) consists of 30 items designed 
to evaluate impulsivity as a trait as well as a facet of 
behavior. This scale is perhaps the most widely used to 
measure this construct, both in clinical and research 
contexts (Stanford et al., 2009). The present study 
employed the 11-item version of the BIS (Patton et al., 
1995). Items on the BIS11 fall into three subscales: 
attentional impulsiveness, motor impulsiveness, and 
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non-planning impulsiveness. Total scores on the scale 
are obtained by adding up scores on each subscale. 
This version was adapted for the Spanish context by 
Oquendo et al. (2001).

Like the IDS, items on the DAX and BIS11 are answered 
on a 4-point Likert-type scale.

Scale Construction

Initially, 16 items comprised the IDS scale, represent-
ing different facets according to which impulsivity has 
been defined specifically in the driving context. Two 
experts on driving psychology created them based on 
experimental observations of driving behavior in real-
life situations behind the wheel, recording their ocular 
movements and presenting distractor tasks (Recarte & 
Nunes, 2003). Subsequently, various traffic experts and 
drivers read the items and made suggestions about 
how to interpret them. Answers are given on a 4-point 
Likert-type scale (1 = nunca o casi nunca [never or almost 
never], 2 = ocasionalmente [occasionally], 3 = a menudo 
[often], 4 = siempre o casi siempre [always or almost 
always]). The scale was ultimately reduced to 11 items 

after analyzing items’ psychometric properties and 
eliminating those that did not meet minimum require-
ments in terms of reliability and convergence with the 
total scale.

Total scores on the scale are obtained by adding up 
all the item scores. The final scale appears in Figure 1, 
along with the instructions participants received.

Results

Factorial Structure of the IDS

The IDS’s factorial structure was analyzed through 
Exploratory Factor Analysis (EFA) using the program 
Factor, version 9.3 (Lorenzo-Seva & Ferrando, 2006).

The Unweighted Least Squares (ULS) method of 
factor extraction was used, which has the advantage 
of not assuming items will be normally distributed 
(Schermelleh-Engel, Moosbrugger, & Müller, 2003). 
Since values of skewness and kurtosis were greater 
than one, we included polychoric correlations between 
items in our analysis (Muthén & Kaplan, 1992), as 
the descriptive results show. Factor rotation was done 
using the Promin method of oblique factor rotation 

Figure 1. IDS Instructions and Items.
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(Lorenzo-Seva, 1999). This method utilizes the poten-
tially simplest items to guide rotation, creating a semi-
specified target matrix with values considered close 
to zero, and carrying out oblique procrustean rotation 
(Ferrando & Lorenzo-Seva, 2014).

The KMO coefficient had a value of .76, which is 
considered adequate goodness of fit for a factorial 
model. Furthermore, Bartlett’s test of sphericity 
yielded adequate results, χ2 (66) = 292.60, p < .001.

Two methods were used to determine how many fac-
tors to extract: Optimal Parallel Analysis (Timmerman & 
Lorenzo-Seva, 2011) and the Hull method (Lorenzo-Seva, 
Timmerman, & Kiers, 2011). Both methods indicated 
that two factors should be extracted. The goodness 
of fit indices used to test the model were: the 
Goodness of Fit Index (GFI) and Root Mean Square 
of Residuals (RMSR). For an item to be considered 
part of a factor, its factor loading had to meet the 
cut-off of .30.

We tested the scale’s goodness of fit to one- and two-
dimensional factorial structures.

Table 1 presents results for both factorial structures, 
goodness of fit statistics, and percentage of variance 
explained by each factor.

The statistical values obtained show that the IDS fits 
a two-dimensional model best (Hu & Bentler, 1995).

Based on items’ factor loadings, the first factor 
was called impatience (I) and the second aggressive-
ness or abruptness (A). The correlation between those 
two factors was .59. Table 2 presents the configura-
tion of the matrix of factor loadings, as well as  
communalities, after rotation, associated with each 
item, according to analyses done using the program 
Factor.

Descriptive Analysis of the IDS, Reliability of IDS Items, 
Subscales, and Total Scale; and Reliability of DAX, DAS, 
and BIS11 Subscales and Final Scales

Statistics and discrimination indexes (corrected item-
total correlations) pertaining to items in each factor 
appear in Table 3, and statistics and discrimination 
indexes pertaining to the factors themselves appear in 
Table 4.

Correlations between the IDS and Other Measures

To gather evidence for the IDS’s validity, we calcu-
lated correlations between it (total scale and subscales), 
and other measures of impulsivity and driving anger 
(Table 5). Cronbach’s α coefficient, a measure of inter-
nal consistency, was computed for each of the var-
ious subscales and scales used to measure anger and 
general impulsivity in our sample, and can be found 
in Table 6.

As you can see, the two factors show the same  
pattern of correlation with all variables. Impatience 
showed statistically significant correlation with all 
the scales. However, aggressiveness/abruptness only 
showed statistically significant correlation with the 
DAS subscales Use the Vehicle to Express Anger, and 
Anger at Traffic Obstructions, and with impulsiveness 
as a personality trait. This evidence supports a two-
factor structure of the IDS.

Relationship between Gender, Driving Experience, Age, 
and Driving Frequency, and Impulsive Driving

Several one-way analyses of variance were applied to 
test for statistically significant differences as a function 
of gender on the IDS subscales (impatience and  
aggressiveness/abruptness) and total scale (impulsive 
driving), and on the DAX-UV, DAS-O, DAS-R, and 
DAS-H subscales, and the Total DAS. Analyses were 
done in the program IBM SPSS, version 19.

No statistically significant differences as a function of 
gender were observed in impatience, F(1, 160) = 0.58,  
p = .45, nor on the total impulsive driving scale, F(1, 160) 
= 3.02, p = .08. Nonetheless, on the aggressiveness/
abruptness variable, we found that men (M = 9.19) 
were more aggressive or abrupt in their driving than 
women (M = 8.34), F(1, 160) = 4.70, p = .03, ηp

2 = .03, 
although the effect size was apparently quite small.

We also calculated linear correlations between scores 
on the total scale and subscales of impulsive driving, 
and the variables driving experience, age, and weekly 
driving frequency. The results appear in Table 7. We 
determined that impatience, aggressiveness/abruptness, 
and impulsive driving were not significantly correlated 
with any of the variables analyzed.

Regarding the DAX-UV, we found significant  
differences as a function of gender, F(1, 160) = 9.07,  
p = .003, ηp

2 = .05, such that men (M = 16.56) used the 
vehicle to express anger more than women (M = 
14.85). Nevertheless, as on the IDS aggressiveness/
abruptness subscale, the effect size was very small. 
No differences were observed according to gender 
on any other total scale or subscale: DAS-O: F(1, 160) = 
2.32, p = .13; DAS-R: F(1, 160) = 9.16, p = .16; DAS-H: 
F(1, 160) = 3.25, p = .07; Total DAS: F(1, 160) = 3.58,  
p = .06.

Table 1. Estimations of the IDS’s Goodness of Fit to 1- and 2-factor 
Structures Using the Factor 9.3 Program

Factorial Structure GFI RMSR PEV

One-factor .96 .089 30.20%
Two-factor .98 .057 49.21%

Note: GFI: Goodness of Fit Index; RMSR: Root Mean Square 
of Residuals; PEV = Portion of variance explained by the 
factor/s.
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Table 8 presents the correlations between the 
DAX-UV, DAS-O, DAS-R, DAS-H, and Total DAS, 
and the variables driving experience, age, and weekly 
driving frequency.

As you can see, like the IDS, most of the other  
sub- and total scales did not relate to those variables 
either.

STUDY 2

This study’s objective was to confirm the structure of 
the IDS that was arrived at through exploratory factor 
analysis in Study 1, and its possible relation to other 
variables of practical concern, specifically the loss of 
driver’s license points and involvement in different 
types of traffic accidents.

Table 3. Descriptive Analysis and Reliability of Items

Impatience Aggressiveness/Abruptness

I1 I2 I7 I8 I9 I3 I4 I5 I6 I10 I11

M 2.26 2.36 2.36 1.36 2.09 1.87 1.51 1.17 1.34 1.42 1.36
SD 0.93 0.84 0.98 0.60 0.71 0.84 0.72 0.49 0.63 0.67 0.61
s 0.29 0.24 0.18 1.66 0.30 0.57 1.26 3.27 1.82 1.57 1.62
k –0.76 –0.47 –0.96 2.36 0.01 –0.53 0.79 11.05 2.56 2.08 2.25
rxy .35 .43 .34 .44 .31 .24 .30 .42 .50 .43 .45

Note: s = skewness index; k = kurtosis index; rxy = discrimination index.

Table 2. Factor Loadings and Communalities Associated with each Item in the Configuration Matrix

Factor Loading

Items F1 F2 Communalities

1. Me gusta realizar las maniobras de conducción con rapidez .335 .146 .360
  [I like making fast driving maneuvers]
2. Cuando conduzco forzado detrás de un vehículo lento tiendo a ponerme bastante  

  nervioso (impaciente) si la situación se prolonga
.705 –.080 .662

  [When I am stuck behind a slow vehicle, I tend to get rather agitated (impatient)  
  if the situation is prolonged]

3. Apuro las marchas cortas –.213 .587 .339
  [I short shift]
4. Cuando adelanto me acerco mucho al coche que pretendo adelantar –.060 .550 .571
  [When passing, I get really close to the car I want to pass]
5. Me gusta oír derrapar una rueda por aceleración o giro repentino –.001 .732 .970
  [I like hearing my tires squeal when I accelerate or turn suddenly]
6. Me gusta apurar las distancias –.054 .846 .793
  [I like to keep a short distance to the car ahead of me]
7. Me gusta salir rápido o de los primeros tras parar en un semáforo .629 –.114 .544
  [I like taking off fast, or being one of the first to take off, after stopping at a light]
8. Al cambiarme de carril después de seguir a un vehículo lento tiendo a hacerlo con un  

  giro de volante repentino
.406 –.348 .887

  [When I change lanes from behind a slow vehicle, I tend to do so with a sudden  
  turn of the steering wheel]

9. La mayoría de los conductores entorpecen la circulación .483 –.028 .326
  [Most drivers slow traffic down]
10. Espero hasta el final para frenar .064 .613 .579
  [I wait until the last moment to brake]
11. Cuando me encuentro algún resalto en la vía freno bruscamente al llegar y acelero  

  bruscamente una vez pasado
.063 .632 .760

  [When I come to a speed bump, I brake abruptly, and accelerate abruptly after  
  passing it]

Note: Each item’s highest factor loading appears in bold.
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Method

Participants

The second study had 107 participants. Although 136 
were initially involved, 29 respondents’ data had to be 
eliminated because they did not answer the entire 
series of questionnaire items. Of the 107 participants, 
55 were women and 52 men. They ranged in age from 
18 to 73 years old (M = 40.57 and SD = 11.84) and had 
18.64 years of driving experience on average (SD = 
11.69). They were all Spanish citizens except for one 
British participant.

Procedure

As in Study 1, participants answered anonymously 
and were selected through different social networks 
using the same procedure. After providing some soci-
odemographic information, participants were asked 
how many driver’s license points they had lost, if they 

had been involved in a minor or serious accident, and if 
so, if they had been at fault or not, and in how many acci-
dents from each category. They also filled out the IDS.

Results

Confirming the Factorial Structure of the Construct 
Impulsive Driving

Confirmatory Factor Analysis was conducted using 
the lavaan R statistical package (Rosseel, 2012), applied 
to the covariance matrix. We tested the factorial struc-
ture found in Study 1.

We also analyzed one- and two-dimensional factorial 
structures using the ULS method of factor extraction. 
Goodness of fit indices are displayed in Table 9.

Since three of the four indices showed acceptable 
goodness of fit, we conclude that the two-factor struc-
ture proposed in Study 1 has been confirmed.

Reliability in the form of internal consistency was 
found to be adequate in this second study, with slightly 
higher values than in the first, and Cronbach’s alpha 
indexes of .83 for the total scale, .80 for the impatience 
subscale, and .88 for the aggressiveness/abruptness 
subscale.

Relationship between Gender, Driving Experience, Age, 
Loss of Driver’s License Points, and Number of Accidents, 
and Impulsive Driving

A one-way analysis of variance was done to detect any 
gender differences on the subscales (impatience and 
aggressiveness/abruptness) and total scale (impulsive 
driving). We also calculated the two subscales’ linear 
correlations with total impulsive driving scores, and 
the variables driving experience, age, loss of driver’s 
license points, and number of minor/serious traffic 

Table 4. Descriptive Analysis and Reliability of the Total Scale and 
Its Factors

Stat Impatience
Aggressiveness/ 
Abruptness Total

M 10.43 8.67 19.10
SD 2.59 2.46 4.20
s p = 1 p = 1 p = 1
k p = .36 p < .001 p < .001
α .70 .85 .81
ω .68 .81 .81

Note: s = Mardia’s index of multivariate skewness;  
k = Mardia’s index of multivariate kurtosis; α = Cronbach’s 
alpha coefficient; ω = McDonald’s omega coefficient.

Table 5. Correlations between Subscales and Other Related Measures, Estimated Using Pearson’s r Statistic

DAX-UV DAS-O DAS-R DAS-H DAS Total BIS-A BIS-M BIS-NP BIS Total

Impatience .42*** .45*** .18** .18** .37*** .18** .30*** .34*** .32***
Aggressiveness/Abruptness .33*** .22*** .01 .07 .14 .28*** .31*** .29*** .34***
Impulsive Driving .45*** .40*** .11 .15 .31*** .27*** .37*** .38*** .40***

Note: DAX-UV = Use the Vehicle to Express Anger subscale of the DAX; DAS-O = Traffic Obstructions subscale of the  
DAS; DAS-R = Anger at Reckless Driving subscale of the DAS; DAS-H = Anger at Hostile Gestures subscale of the  
DAS; BIS-A = Attentional Impulsiveness subscale of the BIS; BIS-M = Motor Impulsiveness subscale of the BIS;  
BIS-NP = Non-planning Impulsiveness subscale of the BIS.

**p < .01; ***p < .001.

Table 6. Cronbach’s α Coefficient for each General Anger and Impulsivity Subscale Administered to Our Sample

DAX-UV DAS-O DAS-R DAS-H DAS BIS-A BIS-M BIS-NP BIS

α .76 .74 .54 .85 .83 .50 .49 .72 .82
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subscales displayed different patterns of correlation. 
Impatience correlated positively with loss of driver’s 
license points, while aggressiveness/abruptness corre-
lated negatively with driving experience and age. 
Neither of those variables correlated with the number 
of accidents involving the driver. Nor was a correlation 
found between number of accidents and loss of driver’s 
license points.

Discussion and Conclusions

This study’s objective was to create an instrument 
(the IDS) to measure impulsive driving. Impulsivity 
and other personality traits, like anger and aggression, 
have been studied previously in the context of driving 
a car, mainly because those constructs have historically 
been linked to dangerous behaviors that may be asso-
ciated with traffic accidents. Nevertheless, studies 
have historically evaluated impulsivity using generic 
personality measures, not measures specifically devel-
oped for traffic situations. For example, refer to Owsley 
et al. (2003); Smith, Waterman, and Ward (2006); and 
Bachoo, Bhagwanjee, and Govender (2013). To deter-
mine the internal structure of the impulsive driving 
construct, exploratory factor analysis was applied in 
one sample, followed by confirmatory factor analysis 
in a second sample. In both cases, a two-factor struc-
ture fit the data best. Having analyzed the two factors’ 
constituent items theoretically, we can say that the 
first was related to impatience behind the wheel, 
comprised of items like “I like making fast driving 
maneuvers” and “I like taking off fast, or being one 
of the first to take off, after stopping at a light.” The 
second factor, meanwhile, related to aggressiveness/
abruptness, both in driving (possessing the knowl-
edge and motor ability to operate a car) and naviga-
tion (possessing the knowledge and ability to travel 
along public roads), and was comprised of items like 
“I like hearing my tires squeal when I accelerate or 
turn suddenly” and “I wait until the last moment  
to brake.” This impulsive driving style, articulated  
in impatient maneuvers prompted by situations in 
the environment or other drivers, and/or abrupt 

Table 7. Pearson Correlation between the Impatience and 
Aggressiveness/Abruptness Subscales, and Total Impulsive Driving, 
and the Variables Driving Experience (in Years), Age, and Weekly 
Driving Frequency (in Hours)

Experience Age Frequency

Impatience –.05 –.08 .16
Aggressiveness/Abruptness –.10 –.10 –.15
Impulsive Driving –.09 –.11 .01

accidents where the individual was/was not at fault. 
These analyses were carried out in the program IBM 
SPSS, version 19.

Results revealed no significant differences as a func-
tion of gender in the impatience variable, F(1, 103) = 0.25, 
p = .62, aggressiveness/abruptness, F(1, 103) = 1.70, 
p = .195, or impulsive driving, F(1, 103) = 1.07, p = .30. 
Correlational results appear in Table 10. Again the two 

Table 8. Correlations (Pearson’s r Statistic) between Subscale and 
Total Scores on the DAX and DAS, and the Variables Driving 
Experience (in Years), Age, and Weekly Driving Frequency (in Hours)

Subscales Experience Age Frequency

DAX-UV .05 .02 .20*
DAS-O –.05 –.09 .17*
DAS-R –.13 –.12 .07
DAS-H –.17* –.19 –.01
TOTAL DAS –.13 –.15 .12

Note: *p < .05, **p < .01.

Table 9. Goodness of Fit: χ2/df, Comparative Fit Index (CFI), Tucker-
Lewis Index (TLI), and Root Mean Square Error of Approximation 
(RMSEA) for One- and Two-factor Models

Model χ2/df CFI TLI RMSEA

One-factor 90.04/44 = 2.05 .92 .90 .10
Two-factor 80.50/43 = 1.87 .94 .92 .09

Note: Diff χ2 = 9.53, df = 1, p = .002.

Table 10. Correlations between Gender, Driving Experience, Age, Loss of Driver’s License Points, and Number of Accidents, and Impulsive 
Driving (Pearson’s r)

Scales Experience Age Points MAF SAF MANF SANF

Impatience –.10 –.16 .25** .11 .07 .05 –.11
Aggressiveness/Abruptness –.32** –.34** .12 .07 –.05 –.07 .04
Impulsive Driving –.24** –.29** 24** .11 .02 .01 –.05

Note: Number of driver’s license points lost (points), number of minor accidents where the participant was at fault (MAF), 
number of serious accidents where the participant was at fault (SAF), number of minor accidents where the participant was not 
at fault (MANF), and number of serious accidents where the participant was not at fault (SANF).
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maneuvers, may be an inefficient way to drive, and 
worse yet, a risky activity.

With respect to the scale’s reliability as far as inter-
nal consistency, indicators were good for the total 
scale and its two constituent factors – impatience 
and aggressiveness/abruptness – in Study 1 (total 
scale α = .81, 11 items; impatience α = .70, 5 items; 
aggressiveness/abruptness α = .85, 6 items) as well 
as Study 2 (total scale α = .83; impatience factor α = .80; 
aggressiveness/abruptness factor α = .88). The items’ 
discriminant indexes ranged from .24 to .50 (Mdn = .42).

Considering the correlational results, we conclude 
that aggressiveness behind the wheel is positively 
associated with impulsiveness as a personality trait 
independently of aspects of driving a car, use of the 
vehicle to express anger, and anger in the event of traffic 
obstructions; this was not the case for anger at the 
reckless driving or hostile gestures of other drivers. 
Impatience, on the other hand, was associated with every 
subscale that measures driving anger, and it was associ-
ated, too, with the construct of impulsivity as a personality 
trait. This differential pattern of correlation with each of 
the scales is further evidence of a two-factor structure.

Regarding our analyses as a function of gender,  
no differences were observed in impatience scores or 
overall impulsive driving scores. We did find an asso-
ciation, though, between gender and driving aggres-
siveness and use of the vehicle to express anger, with 
men driving more aggressively and tending to use the 
vehicle to express anger more than women. Similar 
results were reported in Deffenbacher et al. (2004), and 
in Eşiyok et al. (2007).

In Study 2, we found an inverse relationship 
between age and aggressiveness/abruptness, as ear-
lier studies have likewise reported (Dahlen & White, 
2006; Deffenbacher et al., 2003; Herrero-Fernández, 
2011a, 2001b).

We also found a positive correlation between loss of 
driver’s license points and impatience, but no relation-
ship with aggressiveness/abruptness.

Contrary to expectations, we found no relation-
ship between impulsive behavior and traffic acci-
dents (minor nor serious), regardless of whether 
participants were at fault or not. This finding should 
be taken with a grain of salt because the sample was 
small and voluntary, but we found no relationship 
between loss of driver’s license points and accidents 
either. Given the relationship between losing driver’s 
license points and impatience, it seems what gets penal-
ized in the point system is more closely aligned with that 
facet than with risk of having an accident. We will exam-
ine that aspect in more depth in future studies, but it is 
still an interesting piece of data to consider.

Furthermore, we saw a tendency in Study 1 where as 
driving experience increased, anger at other drivers’ 

hostile gestures decreased; and as weekly driving 
frequency increased, use of the vehicle to express 
anger increased, too, along with drivers’ anger at traffic 
obstructions.

Creating this new scale opens up a new direction for 
research that can be applied in various fields apart 
from traffic psychology, for instance teaching new road 
safety methods, and also to develop new technologies 
that minimize the impact of potentially adverse effects 
of impulsive driving.

Few studies have related self-report measures and 
objective measures behind the wheel. One example is a 
study by Herrero-Fernández (2011c) that investigated 
the relationship between purely objective variables, 
like pulse volume, heart rate, skin conductance level 
and response, and electromyography of the forearm 
flexor muscle (to measure pressure on the wheel), and 
different self-report measures of anger and anxiety 
during accidents in simulated driving experiments. 
Another example is Recarte and Nunes (2000). This type 
of study helps expand our understanding of driving 
behavior, while bolstering the validity of research find-
ings and conclusions. Therefore, we believe it is espe-
cially important to conduct future research relating 
IDS data to data collected in real driving sessions.

A possible limitation of this research is the size of the 
samples we employed. They were not small, but they 
were not especially large either. Even so, the ranges in 
age and years of driving experience make the samples 
more representative.

In summary, we developed a scale to measure impul-
sive driving. Previously no such measure had been 
designed. This variable has been defined as character-
istic of a driving style where people drive impatiently, 
and aggressively or abruptly, both at the vehicle level, 
and in relation to external circumstances. The scale is 
made up of 11 items whose psychometric properties 
were evaluated and found to be acceptable. The results 
show a connection between impulsive driving and 
impulsivity as a general trait. Furthermore, we observed 
a convergence between impatience and different facets 
of driving anger, but found that aggressiveness/
abruptness converged only with use of the vehicle to 
express anger, and anger at traffic obstructions. This 
demonstrates how important it is to define and mea-
sure this construct to explore the effects of its possible 
involvement in efficient, low-risk driving.

References

Bachoo S., Bhagwanjee A., & Govender K. (2013).  
The influence of anger, impulsivity, sensation seeking  
and driver attitudes on risky driving behaviour among 
post-graduate university students in Durban, South 
Africa. Accident Analysis & Prevention, 55, 67–76.  
http://dx.doi.org/10.1016/j.aap.2013.02.021

https://doi.org/10.1017/sjp.2015.98 Published online by Cambridge University Press

http://dx.doi.org/10.1016/j.aap.2013.02.021
https://doi.org/10.1017/sjp.2015.98


10   E. Pérez-Moreno et al.

Barratt E. S. (1959). Anxiety and impulsiveness related to 
psychomotor efficiency. Perceptual and Motor Skills,  
9, 191–198. http://dx.doi.org/10.2466/pms.1959.9.3.191

Buss A. H., & Plomin R. (1975). A temperament theory of 
personality development. New York, NY: Wiley-Interscience.

Cross C. P., Copping L. T., & Campbell A. (2011). Sex 
differences in impulsivity: A meta-analysis. Psychological 
Bulletin, 137(1), 97–130. http://dx.doi.org/10.1037/
a0021591

Dahlen E. R., Martin R. C., Ragan K., & Kuhlman M. M. 
(2005). Driving anger, sensation seeking, impulsiveness, 
and boredom proneness in the prediction of unsafe 
driving. Accident Analysis & Prevention, 37, 341–348. 
http://dx.doi.org/10.1016/j.aap.2004.10.006

Dahlen E. R., & White R. P. (2006). The Big Five factors, 
sensation seeking, and driving anger in the prediction of 
unsafe driving. Personality and Individual Differences, 41, 
903–915. http://dx.doi.org/10.1016/j.paid.2006.03.016

Deffenbacher J. L., Deffenbacher D. M., Lynch R. S., & 
Richards T. L. (2003). Anger, aggression, and risky 
behavior: A comparison of high and low anger drivers. 
Behaviour Research and Therapy, 41, 701–718. http://dx. 
doi.org/10.1016/S0005-7967(02)00046-3

Deffenbacher J. L., Lynch R. S., Oetting E. R., & Swaim R. C. 
(2002). The Driving Anger Expression Inventory:  
A measure of how people express their anger on the road. 
Behaviour Research and Therapy, 40, 717–737. http://dx.doi.
org/10.1016/S0005-7967(01)00063-8

Deffenbacher J. L., Oetting E. R., & Lynch R. S. (1994). 
Development of a Driving Anger Scale. Psychological 
Reports, 74(1), 83–91. http://dx.doi.org/10.2466/pr0. 
1994.74.1.83

Deffenbacher J. L., White G. S., & Lynch R. S. (2004). 
Evaluation of two new scales assessing driving anger:  
The Driving Anger Expression Inventory and the Driver’s 
Angry Thoughts Questionnaire. Journal of Psychopathology 
and Behavioral Assessment, 26, 87–99. http://dx.doi.org/ 
10.1023/B:JOBA.0000013656.68429.69

Dula C. S., & Ballard M. E. (2003). Development and 
evaluation of a measure of dangerous, aggressive, 
negative emotional, and risky driving. Journal of Applied 
Social Psychology, 33, 263–282. http://dx.doi.org/10.1111/ 
j.1559-1816.2003.tb01896.x

Eşiyok B., Yasak Y., & Korkusuz I. (2007). Anger expression 
on the road: Validity and reliability of the Driving Anger 
Expression Inventory. Turk Psikiyatri Derg, 18, 231–243.

Eysenck S. B. G., & Eysenck H. J. (1977). The place of 
impulsiveness in a dimensional system of personality 
description. British Journal of Social and Clinical Psychology, 
16(1), 57–68. http://dx.doi.org/10.1111/j.2044-8260.1977.
tb01003.x

Evans L. (1991). Traffic safety and the driver. New York, NY: 
Van Nostrand Reinhold.

Ferrando P. J., & Lorenzo-Seva U. (2014). El análisis 
factorial exploratorio de los ítems: Algunas 
consideraciones adicionales [Exploratory item factor 
analysis: Some additional considerations]. Anales de 
Psicología, 30, 1170–1175

Gulian E., Matthews G., Glendon A. I., Davies D. R., & 
Debney L. M. (1989). Dimensions of driver stress. 

Ergonomics, 32, 585–602. http://dx.doi.org/10.1080/ 
00140138908966134

Harris P. B., Houston J. M., Vazquez J. A., Smither J. A., 
Harms A., Dahlke J. A., & Sachau D. A. (2014). The 
Prosocial and Aggressive Driving Inventory (PADI):  
A self-report measure of safe and unsafe driving behaviors. 
Accident Analysis & Prevention, 72, 1–8. http://dx.doi.org/ 
10.1016/j.aap.2014.05.023

Herrero-Fernández D. (2011a). Adaptación psicométrica 
de la versión reducida del Driving Anger Scale en  
una muestra española. Diferencias por edad y sexo 
[Psychometric adaptation of the short-form version of the 
Driving Anger Scale in a Spanish sample. Differences by 
age and gender]. Anales de Psicología, 27, 544–549. 
Retrieved from http://hdl.handle.net/10201/26560

Herrero-Fernández D. (2011b). Psychometric adaptation of 
the Driving Anger Expression Inventory in a Spanish 
sample: Differences by age and gender. Transportation 
Research Part F: Traffic Psychology and Behavior, 14, 324–329. 
http://dx.doi.org/10.1016/j.trf.2011.03.001

Herrero-Fernández D. (2011c). Predictores psicofisiológicos, 
emocionales y conductuales de los accidentes de tráfico reales 
mediante un simulador de conducción [Physiological, 
emotional, and behavioral predictors of real traffic 
accidents using a driving simulator]. Proceedings from 
Interpsiquis 2011: 12° Congreso Virtual de Psiquiatría  
[12th Virtual Congress on Psychiatry]. Retrieved from 
http://hdl.handle.net/10401/2475

Hu L., & Bentler P. (1995). Evaluating model fit. In R. H. 
Hoyle (Ed.), Structural equation modeling. Concepts, issues, 
and applications (pp. 76–99). London, UK: Sage.

Lajunen T., Parker D., & Stradling S. G. (1998). Dimensions 
of driver anger, aggressive and highway code violations 
and their mediation by safety orientation in UK drivers. 
Transportation Research Part F: Traffic Psychology and Behavior, 
1, 107–121. http://dx.doi.org/10.1016/S1369-8478(98)00009-6

Lorenzo-Seva U. (1999). Promin: A method for oblique factor 
rotation. Multivariate Behavioral Research, 34, 347–365. 
http://dx.doi.org/10.1207/S15327906MBR3403_3

Lorenzo-Seva U., & Ferrando P. J. (2006). FACTOR:  
A computer program to fit the exploratory factor analysis 
model. Behavior Research Methods, 38(1), 88–91. http://dx.
doi.org/10.3758/BF03192753

Lorenzo-Seva U., Timmerman M. E., & Kiers H. A. L. 
(2011). The Hull method for selecting the number of 
common factors. Multivariate Behavioral Research, 46, 
340–364. http://dx.doi.org/10.1080/00273171.2011.564527

Moeller F. G., Barratt E. S., Dougherty D. M., Schmitz J. M., 
& Swann A. C. (2001). Psychiatric aspects of impulsivity. 
American Journal of Psychiatry, 158, 1783–1793. http://dx.
doi.org/10.1176/appi.ajp.158.11.1783

Muthen B., & Kaplan D. (1992). A comparison of some 
methodologies for the factor analysis of non-normal Likert 
variables: A note on the size of the model. British Journal  
of Mathematical and Statistical Psychology, 45(1), 19–30. 
http://dx.doi.org/10.1111/j.2044-8317.1992.tb00975.x

Oquendo M. A., Baca-García E., Graver R., Morales M., 
Montalvan V., & Mann J. J. (2001). Spanish adaptation of 
the Barratt impulsiveness scale (BIS-11). The European 
Journal of Psychiatry, 15, 147–155.

https://doi.org/10.1017/sjp.2015.98 Published online by Cambridge University Press

http://dx.doi.org/10.2466/pms.1959.9.3.191
http://dx.doi.org/10.1037/a0021591
http://dx.doi.org/10.1037/a0021591
http://dx.doi.org/10.1016/j.aap.2004.10.006
http://dx.doi.org/10.1016/j.paid.2006.03.016
http://dx.doi.org/10.1016/S0005-7967(02)00046-3
http://dx.doi.org/10.1016/S0005-7967(02)00046-3
http://dx.doi.org/10.1016/S0005-7967(01)00063-8
http://dx.doi.org/10.1016/S0005-7967(01)00063-8
http://dx.doi.org/10.2466/pr0.1994.74.1.83
http://dx.doi.org/10.2466/pr0.1994.74.1.83
http://dx.doi.org/10.1023/B:JOBA.0000013656.68429.69
http://dx.doi.org/10.1023/B:JOBA.0000013656.68429.69
http://dx.doi.org/10.1111/j.1559-1816.2003.tb01896.x
http://dx.doi.org/10.1111/j.1559-1816.2003.tb01896.x
http://dx.doi.org/10.1111/j.2044-8260.1977.tb01003.x
http://dx.doi.org/10.1111/j.2044-8260.1977.tb01003.x
http://dx.doi.org/10.1080/00140138908966134
http://dx.doi.org/10.1080/00140138908966134
http://dx.doi.org/10.1016/j.aap.2014.05.023
http://dx.doi.org/10.1016/j.aap.2014.05.023
http://hdl.handle.net/10201/26560
http://dx.doi.org/10.1016/j.trf.2011.03.001
http://hdl.handle.net/10401/2475
http://dx.doi.org/10.1016/S1369-8478(98)00009-6
http://dx.doi.org/10.1207/S15327906MBR3403_3
http://dx.doi.org/10.3758/BF03192753
http://dx.doi.org/10.3758/BF03192753
http://dx.doi.org/10.1080/00273171.2011.564527
http://dx.doi.org/10.1176/appi.ajp.158.11.1783
http://dx.doi.org/10.1176/appi.ajp.158.11.1783
http://dx.doi.org/10.1111/j.2044-8317.1992.tb00975.x
https://doi.org/10.1017/sjp.2015.98


Impulsive Driving   11

Owsley C., McGwin G., Jr., & McNeal S. F. (2003). Impact 
of impulsiveness, venturesomeness, and empathy on 
driving by older adults. Journal of Safety Research, 34, 
353–359. http://dx.doi.org/10.1016/j.jsr.2003.09.013

Patton J. H., Stanford M. S., & Barratt E. S. (1995). Factor 
structure of the Barratt impulsiveness scale. Journal of 
Clinical Psychology, 51, 768–774. http://dx.doi.org/ 
10.1002/1097-4679(199511)51:6%3C768:: 
AID-JCLP2270510607%3E3.0.CO;2-1

Reason J., Manstead A., Stradling S., Baxter J., &  
Campbell K. (1990). Errors and violations on the roads:  
A real distinction? Ergonomics, 33, 1315–1332. http://dx.
doi.org/10.1080/00140139008925335

Recarte M. A., & Nunes L. M. (2000). Effects of verbal and 
spatial-imagery tasks on eye fixations while driving. 
Journal of Experimental Psychology: Applied, 6(1), 31–43. 
http://dx.doi.org/10.1037/1076-898X.6.1.31

Recarte M. A., & Nunes L. M. (2003). Mental workload 
while driving: Effects on visual search, discrimination,  
and decision making. Journal of Experimental Psychology: 
Applied, 9, 119–137. http://dx.doi.org/10.1037/ 
1076-898X.9.2.119

Rosseel Y. (2012). Lavaan: An R package for structural 
equation modeling. Journal of Statistical Software, 48, 1–36. 
Retrieved from http://www.jstatsoft.org/v48/i02/

Schermelleh-Engel K., Moosbrugger H., & Müller H. 
(2003). Evaluating the fit of structural equation models: 
Tests of significance and descriptive goodness-of-fit 
measures. Methods of Psychological Research Online, 8, 23–74.

Smith P., Waterman M., & Ward N. (2006). Driving 
aggression in forensic and non-forensic populations: 

Relationships to self-reported levels of aggression, anger 
and impulsivity. British Journal of Psychology, 97, 387–403. 
http://dx.doi.org/10.1348/000712605X79111

Stanford M. S., Mathias C. W., Dougherty D. M., Lake S. L., 
Anderson N. E., & Patton J. H. (2009). Fifty years of  
the Barratt Impulsiveness Scale: An update and review. 
Personality and Individual Differences, 47, 385–395. 
http://dx.doi.org/10.1016/j.paid.2009.04.008

Steinberg L., Albert D., Cauffman E., Banich M., Graham S., 
& Woolard J. (2008). Age differences in sensation seeking 
and impulsivity as indexed by behavior and self-report: 
Evidence for a dual systems model. Developmental 
Psychology, 44, 1764–1778. http://dx.doi.org/10.1037/
a0012955

Sullman M. J. M. (2006). Anger amongst New Zealand 
drivers. Transportation Research Part F: Traffic Psychology  
and Behavior, 9, 173–184. http://dx.doi.org/10.1016/ 
j.trf.2005.10.003

Sullman M. J. M., Gras M. E., Cunill M., Planes M., & 
Font-Mayolas S. (2007). Driving anger in Spain. 
Personality and Individual Differences, 42, 701–713.  
http://dx.doi.org/10.1016/j.paid.2006.08.014

Taubman-Ben-Ari O., Mikulincer M., & Gillath O. 
(2004). The Multidimensional Driving Style Inventory –  
Scale construct and validation. Accident Analysis & 
Prevention, 36, 323–332. http://dx.doi.org/10.1016/
S0001-4575(03)00010-1

Timmerman M. E., & Lorenzo-Seva U. (2011). 
Dimensionality assessment of ordered polytomous items 
with parallel analysis. Psychological Methods, 16, 209–220. 
http://dx.doi.org/10.1037/a0023353

https://doi.org/10.1017/sjp.2015.98 Published online by Cambridge University Press

http://dx.doi.org/10.1016/j.jsr.2003.09.013
http://dx.doi.org/10.1002/1097-4679(199511)51:6%3C768::AID-JCLP2270510607%3E3.0.CO;2-1
http://dx.doi.org/10.1002/1097-4679(199511)51:6%3C768::AID-JCLP2270510607%3E3.0.CO;2-1
http://dx.doi.org/10.1002/1097-4679(199511)51:6%3C768::AID-JCLP2270510607%3E3.0.CO;2-1
http://dx.doi.org/10.1080/00140139008925335
http://dx.doi.org/10.1080/00140139008925335
http://dx.doi.org/10.1037/1076-898X.6.1.31
http://dx.doi.org/10.1037/1076-898X.9.2.119
http://dx.doi.org/10.1037/1076-898X.9.2.119
http://www.jstatsoft.org/v48/i02/
http://dx.doi.org/10.1348/000712605X79111
http://dx.doi.org/10.1016/j.paid.2009.04.008
http://dx.doi.org/10.1037/a0012955
http://dx.doi.org/10.1037/a0012955
http://dx.doi.org/10.1016/j.trf.2005.10.003
http://dx.doi.org/10.1016/j.trf.2005.10.003
http://dx.doi.org/10.1016/j.paid.2006.08.014
http://dx.doi.org/10.1016/S0001-4575(03)00010-1
http://dx.doi.org/10.1016/S0001-4575(03)00010-1
http://dx.doi.org/10.1037/a0023353
https://doi.org/10.1017/sjp.2015.98

