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a  b  s  t  r  a  c  t

The  purpose  of  the  present  study  was  to investigate  the cognitive  processes  underlying  texting  while
driving.  A  sample  of  120  college  students  completed  a  survey  to  assess  how  frequently  they  send  and  read
a text  message  while  driving.  Based  on  this  information,  students  were  assigned  to  one  of two  groups: 20
students  who  frequently  text  while  driving  and  20  matched-control  students  who  infrequently  text  while
driving  but  were  similar  in gender,  age,  years  of  education,  and  years  driving.  The  groups  were  compared
on  the  extent  to which  they  differed  in  self-reported  measures  of  executive  function  and  impulsivity.  The
groups  were  also  compared  on a behavioral  measure  of impulsivity:  the extent  to which  they  discounted
hypothetical  monetary  rewards  as a function  of the  delay.  For  this  measure,  the  students  made  repeated
choices  between  smaller  monetary  rewards  available  immediately  and  larger  rewards  available  after
delays ranging  from  1 week  to  6 months.  The  results  show  that  the  group  of  students  who  frequently
text  while  driving  showed  (a)  significantly  lower  levels  of  executive  function  and  (b)  higher  levels  of
self-reported  impulsivity,  although  the groups  did  not  differ  significantly  on  the  behavioral  measure
of  impulsivity.  These  results  support  a general  conclusion  that  drivers  with  lower  levels  of  executive
function  and  higher  levels  of  impulsivity  are  more  likely  to  text  while  driving.

© 2017  Elsevier  Ltd.  All  rights  reserved.

1. Introduction

In 2014 in the United States, 3179 people were killed and an
estimated additional 431,000 people were injured in motor vehi-
cle crashes caused by distracted driving (National Highway Traffic
Safety Administration [NHTSA], 2016). The NHTSA (2014) defined
distracted driving as driving with drivers’ attention away from the
driving task to focus on another activity. Distracted driving can
be visual or sensory (e.g., looking away from the roadway), man-
ual (e.g., taking a hand off the steering wheel and manipulating a
device or object), or cognitive (e.g., thinking about something other
than driving), all of which increase the risk of a motor vehicle crash
(NHTSA, 2014). It is estimated that, in 2010, the total economic
costs associated with motor vehicle crashes due to distraction in
the United States were at least $40 billion (Blincoe et al., 2015).

Texting while driving involves all three types of distractions
discussed (Sherin et al., 2014). The National Safety Council (2015)
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estimated that, in 2013, 6–16% of motor vehicle crashes, or 341,000
to 910,000 crashes, in the United States are likely attributable to
text messaging. Despite its danger, 31.2% of drivers aged 18–64
years in the United States reported that they had read or sent
text messages while driving in the past 30 days, and in seven
European counties surveyed, the percentages ranged from 15.1%
in Spain to 31.3% in Portugal (Centers for Disease Control and
Prevention, 2013). Texting while driving is particularly pervasive
among young drivers. In the United States, for example, 74–92%
of college students surveyed reported they engage in texting while
driving (Atchley et al., 2011; Cook and Jones, 2011; Harrison, 2011).

To predict who is most likely to text while driving, previous
research has identified various psychological factors associated
with this risky behavior. These factors can be grouped into four
broad categories: (a) attitude, tendency, and intention toward
mobile phone use, (b) risk perception and risk tendency, (c) impul-
sivity and lack of self-control, and (d) emotional regulation. Each of
these will be discussed below.

Previous research has found a positive correlation between the
self-reported frequency of texting while driving and several atti-
tudes, tendency, and intention toward mobile phone use. These
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include cell phone dependency (Struckman-Johnson et al., 2015),
perceived need for a mobile phone while driving (Musicant et al.,
2015), tendency to automatically engage in texting (Bayer and
Campbell, 2012; Panek et al., 2015), and intention to text while driv-
ing (based on the theory of planned behavior; Benson et al., 2015;
Nemme  and White, 2010; Prat et al., 2015). As expected, those who
are dependent on a mobile phone and those who  have high need
or intention to text while driving tend to engage in texting while
driving more frequently.

The second category is individuals’ perceived risk of texting
while driving and risk tendency. In general, there is a negative
correlation between risk perception and tendency and frequency
of texting while driving, but the relation is moderated by gender.
Struckman-Johnson et al. (2015) investigated gender differences in
psychological predictors of texting while driving and found that,
for male college students, higher perceived texting distractibil-
ity (how distracted they are from driving when they text) was
significantly associated with a lower frequency of texting while
driving, whereas, for female students, higher risky behavior ten-
dencies were significantly associated with a lower frequency of
texting while driving.

The third category is the personality trait of impulsivity. Here,
impulsivity refers to “a tendency to act on a whim and, in so doing,
disregards a more rational long-term strategy for success” (Madden
& Johnson, 2010, p. 11). It is synonymous with lack of self-control.
Several studies have found a significant correlation between tex-
ting while driving and self-reported measures of impulsivity and
self-control (Lantz and Loeb, 2013; Panek et al., 2015; Quisenberry,
2015; Struckman-Johnson et al., 2015; see also Bıç aksız and Özkan,
2016, for review on impulsivity and other driving behaviors). Using
a delay discounting paradigm, Hayashi et al. (2015) compared the
extent to which students, who frequently or infrequently text while
driving, discounted the subjective value of hypothetical delay mon-
etary rewards. They found that students who frequently texted
while driving were more impulsive as measured by the delay dis-
counting task. In a subsequent study by Hayashi et al. (2016) using a
hypothetical texting while driving scenario, impulsivity was mea-
sured by delay discounting of both monetary and social rewards
(i.e., opportunities to reply to a text message). Consistent with the
previous study, students who frequently texted while driving were
more impulsive, only with the social reward.

Finally, the fourth category is the ability to regulate negative
emotions. Pearson et al. (2013) found that the personality trait of
negative urgency, which refers to “the tendency to act impulsively
when experiencing negative affect” (p. 142), was  a significant pre-
dictor of frequency of texting while driving in college students: the
higher the negative urgency, the greater the frequency of texting
while driving. They also found that the trait of positive urgency,
which refers to “behaving impulsively when experiencing posi-
tive affect” (p. 142), was a significant predictor of some driving
outcomes (e.g., traffic citation) but not of texting while driving.
Similarly, Feldman et al. (2011) and Panek et al. (2015) investi-
gated a relation between the frequency of texting while driving
and individual differences in the personality trait of mindfulness.
Mindfulness refers to the awareness that emerges through paying
attention to particular experiences in the present moment (Kabat-
Zinn, 2003) and is associated with abilities to regulate emotions
(Feldman et al., 2007). Studies show that students who are low in
mindfulness are more likely to text while driving (Feldman et al.,
2011; Panek et al., 2015).

Although previous studies have made progress in identifying
who is more likely to text while driving, the behavioral, cogni-
tive and neurological processes underlying drivers’ decision to read
and send text messages while driving are not well understood.
For example, one hallmark of texting while driving is that drivers
engage in texting while driving despite awareness of its negative

consequences (Atchley et al., 2011). The decision-making process
underlying this impulsive behavior warrants further investigation
(cf. Hayashi et al., 2015). As an initial step, the identification of
cognitive and neurological factors that are relevant to the underly-
ing processes of texting while driving is of great importance. One
potential candidate is executive function.

Executive function is defined as “cognitive abilities for adaptive
functioning, allowing for behavior that is more goal-oriented, flexi-
ble, and autonomous” (Spinella, 2005). These abilities are said to be
“executive” because they are essential for the integration and pro-
cessing of the information obtained from a wide range of internal
and external experiences (Christ et al., 2011). Although researchers
have yet to identify a definitive list of components of executive
function (Schmeichel and Tang, 2015), it is presumed to encom-
pass cognitive processes, such as inhibition, planning, switching,
self-monitoring, self-regulation, attention, and working memory,
that are carried out by prefrontal areas of the frontal lobe (Goldstein
et al., 2014).

Previous research has shown that executive function is inversely
associated with addictive disorders, such as substance abuse
(Goldstein and Volkow, 2011) and pathological gambling (e.g., Reid
et al., 2012) as well as various impulsivity-related problems, such
as obesity (e.g., Smith et al., 2011), internet addiction (e.g., Zhou
et al., 2014), texting dependency (Ferraro et al., 2012), and hyper-
sexual behavior (e.g., Reid et al., 2010). If texting while driving
shares some key features with these addictive, risky, and impulsive
behaviors, executive function should also be an important factor
in understanding the cognitive mechanism that underlies texting
while driving.

With respect to driving behavior, previous research has demon-
strated a strong link between executive function and driving
behaviors other than texting while driving. For example, lower lev-
els of executive function were associated with poorer simulated
and on-road driving performance (Adrian et al., 2011; Guinosso
et al., 2016; Mäntylä et al., 2009). Similarly, a group of older drivers
who had three or more motor vehicle crashes in the last 5 years
showed lower levels of executive function than the control group
with no history of crashes (Daigneault et al., 2002). In addition,
drivers who had been caught for speeding by the police and drivers
who lost points due to traffic violation showed lower levels of exec-
utive function than non-offenders (León-Domínguez et al., 2016;
O’Brien and Gormley, 2013). Interestingly, however, higher levels
of executive function, as measured by a working memory task, were
associated with higher levels of self-reported risky driving in ado-
lescent drivers (Starkey and Isler, 2016). Starkey and Isler reasoned
that higher levels of executive function, such as better attention or
memory capacity, may  actually increase drivers’ risk taking because
these individuals may  feel confident about dealing with unplanned
or unforeseen consequences (Patrick et al., 2008).

Taken together, previous research suggests that executive func-
tion should be an important factor in understanding the cognitive
and neurological mechanism that underlines texting while driv-
ing. Despite its potential significance, a relation between executive
function and texting while driving has received little empirical
attention. One notable exception is Pope et al. (2017), in which
lower levels of executive function were related to a higher fre-
quency of distracted driving in young, middle age and older drivers.
It is important to note, however, that Pope et al. (2017) averaged
data from multiple behaviors (e.g., drinking, eating, talking, using a
GPS, and texting) and employed a general index of distracted driv-
ing as a dependent variable. Although all of these behaviors are
distracting, the cognitive mechanism underlying these behaviors
may  differ. In addition, the frequency of each behavior may  also dif-
fer. For example, those who frequently engage in voice calls while
driving may  not text while driving. Therefore, it is still important
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