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Abstract—\Weterans of Irag and Afghanistan may experience
driving-related challenges postdeployment, including more at-
fault crashes. Causes may include defensive driving tactics
learned for combat zones and consequences of traumatic brain
injuries (TBIs) and posttraumatic stress disorder (PTSD). Tailor-
ing driver interventions to meet \eterans’ needs requires an
understanding of their driving perceptions. We explored the driv-
ing perceptions of five combat Veterans (4 men, 1 woman) with
mild TBI and PTSD using grounded theory methods. Veterans
participated in single, semistructured interviews during a compre-
hensive driving evaluation. Interviews were digitally recorded,
transcribed verbatim, verified, and imported into NVivo 8 soft-
ware for coding and analysis. Veterans were insightful about driv-
ing and identified specific environmental triggers for anxious
driving, speeding, and road rage. Veterans used strategies to mod-
erate driving behaviors, but continued to drive aggressively.
Themes were used to develop a conceptual framework of driving
postdeployment, laying the foundation for intervention studies.

Key words: Afghanistan, automobile driving, blast injuries,
brain injuries, combat disorders, Irag, occupational therapy, qual-
itative research methods, stress disorders/posttraumatic, \eterans.

INTRODUCTION

Driving consists of a series of complex skills that
may be affected by personal (e.g., vision, ability to con-
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centrate), social (e.g., presence of passengers, cultural
standards for driving), and environmental (e.g., road and
weather conditions) factors and/or a combination of all
the aforementioned. The freedom to drive is closely tied
to an individual’s quality of life (QOL) [1]. Driving facil-
itates community integration through access to work,
school, and social activities as well as providing a sense
of personal independence and autonomy [1]. Recent stud-
ies report that returning combat Veterans from Operation
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Iragi Freedom (OIF) and Operation Enduring Freedom
(OEF) are experiencing driving-related challenges that
affect their community reintegration [2—6]. These find-
ings emphasize that when driving is impaired, the risk of
crashes, injuries, or deaths increases. However, not being
able to drive may also threaten independence, community
integration, and QOL [1,7].

Lew et al. reported that motor vehicle crashes are
among the top four causes of injury, disability, hospital-
ization, and outpatient visits among returning OIF/OEF
Veterans and a leading cause of death among Army ser-
vicemembers within the first year postdeployment [4]. In
2010 and 2011, transportation accidents were only sur-
passed by suicide as a leading cause of death among
Active Duty servicemembers [8]. Furthermore, these Vet-
erans may be predisposed to driving difficulties by the
carryover of Battlemind” driving strategies and tactics
acquired through military training and reinforced in the-
ater [4,9]. These tactics include speeding, making abrupt
changes in course, rapid lane changes, not wearing seat-
belts, not yielding right of way, and straddling the center
line. In combat, these tactics are used to reduce vulnera-
bility to attacks and explosions. Unfortunately, the sur-
vival driving habits of the war zone may contribute to
increased crash, injury, and fatality risks for the driver,
passengers, and other road users when applied to civilian
environments [4-5]. The United Services Automobile
Association, an insurer of military servicemembers and
\eterans, examined records from 2007 to 2010 and found
soldiers in the first 6 months postdeployment had a
13 percent increase in at-fault crashes [10]. Addressing
driving issues of returning Veterans can contribute to
crash and injury prevention and facilitate community
reintegration efforts [7]. In one study, 35 percent of the Vet-
erans surveyed identified risky driving as a challenge to
community reintegration—a challenge they were inter-
ested in overcoming with interventions to improve driv-
ing safety [11].

In addition to driving tactics learned in combat, cog-
nitive compromise and emotional dysregulation related
to traumatic brain injury (TBI), posttraumatic stress dis-
order (PTSD), and physical impairment including ampu-

"The term Battlemind is defined as the soldier’s inner strength to face
fear and adversity in combat with courage and compromises, self-
confidence to take risks, ability to handle future challenges, mental
toughness, and ability to overcome setbacks and maintain positive
thoughts during times of adversity [9].

tation, burns, or chronic pain [12] all have the potential to
affect safe driving of servicemembers upon return to
civilian life. Previous studies using survey or self-report
methods, and including returning OIF/OEF Veterans,
have identified aggressive, unsafe, or dangerous driving
as issues for those with PTSD [13], TBI [3], or both con-
ditions [4-5,11,14-15]. TBI leads to cognitive, physical,
behavioral, emotional, visual, and perceptual deficits
[16], which can result in unsafe vehicle operation [3]. As
of 2012, the Defense Medical Surveillance System and
Theater Medical Data Store reports that more than
266,810 servicemembers sustained TBIs between 2000
and 2012, including both U.S. and overseas forces [17].

Within the Department of \eterans Affairs (VA)
Health System (VAHS), Veterans who screen positive for
mild TBI (mTBI) have high rates of co-occurring PTSD
[18-19]. For this article, we define PTSD using the
American Psychiatric Association’s six diagnostic crite-
ria for PTSD, which include exposure to a traumatic
event, intrusive recollections, avoidant/numbing symp-
toms, hyperarousal symptoms, symptom duration lasting
more than 1 month, and impairment of function [20]. In
2010, an estimated 408,167 Veterans treated at VA medi-
cal centers and clinics had a primary or secondary diag-
nosis of PTSD [19]. Overlap exists among the symptoms
of PTSD and those of mTBI [21], and these symptoms
contribute to road rage, anxious driving, and other forms
of risky driving [4,13-14]. The previous studies offer
findings about the impact of mTBI and/or PTSD on driv-
ing behaviors. In tailoring interventions to meet Veterans’
unigue needs, more comprehensive information is needed
about Veterans’ experiences of driving while deployed
and in civilian life. Classen et al. used a mixed-methods
design pilot study to address this knowledge gap [5].
Using quantitative methods, Classen et al. examined
errors in simulated driving performance in 18 postde-
ployment combat Veterans with mild to moderate TBI
and PTSD and 20 nondisabled control subjects. Overall,
combat Veterans made more critical driving errors than did
control participants, including over-speeding (t [17.3] =
4.095, p = 0.001, standard error [SE] = 0.708) and adjust-
ment-to-stimuli (t [17] = 2.380, p = 0.03, SE = 0.14) errors.
This article focuses on the qualitative portion of the pilot
study. Primary study details appear in the “Methods” section.

Extending the work of the quantitative portion of the
pilot study [5], our research questions were (1) How do
Veterans describe their current driving habits, behaviors,
and experiences?, (2) What do Veterans identify as influ-
ences on their driving habits and behaviors?, (3) How
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insightful are Veterans regarding their driving behavior?,
and (4) What, if any, driving strategies do Veterans report
that are related to Battlemind driving, mTBI, or PTSD
issues?

METHODS

Design

We used qualitative research methods, specifically
grounded theory [22-24], to answer our research gues-
tions, guide data analyses, and develop an initial concep-
tual framework. In grounded theory, research questions
and theory are produced inductively from the data [22-24].

Sample

A convenience subsample of five combat Veterans
from the Classen et al. study of driving errors (N = 18)
[5] participated in a driving-focused interview, described
subsequently. Inclusion criteria for the Classen et al.
study included (1) history of OIF or OEF deployment,
(2) receiving care from the North Florida/South Georgia
(NF/SG) VAHS, (3) diagnosis of mTBI or PTSD, (4) ability
to drive before the injury or condition, (5) valid driver’s
license or eligible for driver’s license, (6) Mini-Mental
State Examination (MMSE) score of at least 24 of 30,
(7) community dweller, (8) potential for following driv-
ing safety recommendations (MMSE > 24), (9) ability to
travel to the testing site, and (10) able to participate in
driving evaluation battery. Exclusion criteria included
(1) severe psychiatric (e.g., psychoses) or physical condi-
tions (e.g., missing limbs) that would preclude full partic-
ipation, (2) psychotropic medications that could negatively
affect mental or physical functioning because of side
effects, (3) moderate or severe TBI that could preclude
participation, (4) pregnant, or (5) employed by VA. We
present sample demographics in the Table.

Data Collection, Coding, and Analyses

An occupational therapist/certified driver rehabilita-
tion specialist (OT/CDRS) conducted a comprehensive
driver evaluation with 18 Veteran participants from the
Classen et al. study [5]. The evaluation included a driving
behavior assessment; clinical tests of vision, cognition,
motor skills, and sensory skills; and an evaluation of
driving errors made on a driving simulator. During driv-
ing behavior assessments, Veterans shared compelling
stories about driving. To capture this data, we submitted
an institutional review board (IRB) revision to conduct/
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record a qualitative interview as part of the assessment.
Prior to IRB approval, we collected data from 13 partici-
pants. Following IRB approval, a convenience sample of
five participants remained and we interviewed each of them.

The OT/CDRS conducted single, in-person, semi-
structured interviews at intake: on the same day as, and
just before, the driving simulation test. The research team
developed the interview guide (Figure 1). The OT/CDRS
digitally recorded all interviews and documented relevant
statements and behaviors using handwritten notes. A
trained research assistant transcribed the recordings and
notes verbatim, and the OT/CDRS verified them for
accuracy. The qualitative co-investigator (QCo-I)
imported the verified transcripts into NVivo 8 Qualitative
Data Analysis Software (QSR International Pty Ltd; Vic-
toria, Australia; version 8, 2008) for coding. The QCo-I
coded and reviewed the data line by line to identify
prominent themes, highlighting relevant text and assign-
ing representative codes. The QCo-I developed an initial
coding scheme based on the first transcript and revised it
as the analyses progressed. The final coding scheme,
reviewed with the principal investigator (PI; S. Classen),
provided the primary components of our preliminary
conceptual framework.

We used the constant comparative method to system-
atically compare new data to text/data previously catego-
rized at specific codes [22]. This method allowed the
identification of thematic similarities and differences,
patterns, and relationships. During analysis, we drew
visual representations to illustrate emerging constructs
and relationships. These representations evolved into the
preliminary conceptual framework presented with our
findings (Figure 2).

We refined the initial framework by comparing our
themes to relevant theories in occupational therapy, traf-
fic safety, and psychology and to relevant research find-
ings on OIF/OEF Veterans, mTBI, PTSD, and driving
rehabilitation. This process aided us in reconceptualizing
our operational definitions of aggressive driving, anxious
driving, road rage, and Battlemind driving. We briefly
summarize these theories in the “Findings” section.

Efforts to Ensure Rigor

We documented all coding and analysis decisions to
allow others to confirm our findings—a criterion for
evaluating rigor in qualitative research [25]. Specifically,
we recorded a definition, date, and rationale for each code
added to the framework as well as dates and explanations
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Table.
Demographics of participants (N = 5).

Characteristic

Frequency or Mean

Sex, n (%)

Male 4 (80)

Female 1 (20)
Age, Mean £ SD (range) 29.6 + 8.23 (21-41)
Race, n (%)

White 4 (80)

Native American 1 (20)
Education, n (%)

High School Graduate 2 (40)

Some College 3 (60)
Lives With, n (%)

Spouse or Partner 2 (40)

Other Family 2 (40)

Roommate 1 (20)
Reported Blast Exposure, n (%)

Yes 5 (100)

No 0 (0)
Reported mTBI diagnosis, n (%)

Yes 5 (100)

No 0(0)

Reported Days Driving per Week, Mean £ SD (range)
Reported Violations/Citations in Last 3 Yr, Mean + SD (range)
Reported Crashes in Last 3 Yr, Mean + SD (range)
Reported Driving Avoidance, n (%)

Rush Hour

Rain

Interstate/Expressway

Left-Hand Turn Against Traffic

Driving When Stressed

6.2+ 1.79 (3-7)
1.8+1.10 (0-3)
0.2 +0.45 (0-1)

5 (100)
3 (60)
2 (40)
1(20)
1(20)

mTBI = mild traumatic brain injury, SD = standard deviation.

for renaming, redefining, or deleting existing codes. After
the QCo-I completed the initial coding scheme, she pre-
sented initial themes, coding schemes, and findings to the
Pl and a local community reintegration research interest
group for auditing. The auditing process continued at
each stage of analysis. Coauthors (S. Classen and S. Winter)
reviewed the interview transcripts, coding records, and
conceptual framework. Discrepancies in coding or analyti-
cal interpretations were discussed among the authors to
reach a consensus and then revised accordingly.

FINDINGS

Several broad categories, specific themes, patterns,
and relationships emerged. We used our findings, rele-

vant theories, and the literature to construct a preliminary
conceptual framework (Figure 2) that illustrates factors
and processes underlying driving behavior among Veter-
ans with mTBI and PTSD. To provide a context for
understanding the framework, we first present key find-
ings by describing the framework’s thematic compo-
nents. We summarize our findings through presentation
of the conceptual framework.

Themes, Patterns, and Relationships

Racers and Grandmas: Implications for Driver Identity
Within the category of driver-related factors, a pri-
mary theme to emerge from our data was driver iden-
tity—a Veteran’s characterization of himself or herself as
a driver. While discussing changes in their driving from
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Driving Behavior Assessment

Q.1 Do you have any concerns about your driving?

Q.2 Does anything make you anxious/nervous while you are driving?
Q.2a If yes, please describe this thing(s) and/or situation(s) that make you

nervous:

Q.3 Do you avoid any maneuvers, things, or locations?
Q.3a |Ifyes, please describe:

Q.4 Do you tend to speed a lot?
Q.4a If yes, describe the situation(s) in which you speed:

Q.5 Do you experience road rage?
Q.5a Describe the things/situations that trigger your road rage:

Q.6 Have you acquired any new driving behaviors since coming back from the war?
Q.6a Ifyes, please explain:

Q.7 Do you have any additional comments to share?

Figure 1.

Semistructured interview guide questions.

pre- to postdeployment, some Veterans described them-
selves in terms of social roles. For example, Veteran 24
shared, “I build race engines . . . in my truck. I’ve done . . .
I’ve been racing since | was little. Started out [with] go-
carts, then I got into . . . uh, stock car. But my wife made
me give all that up. So | just build my own stuff for my
own truck.” Veteran 24 perceived himself as a “racer.”
He was knowledgeable about building race engines and
had driven racing vehicles since he was a child. Although
his wife restricted his racing activities, it appeared that
Veteran 24 maintained a “racer” identity. Given that \Vet-
eran 24 identified few changes in his driving following
deployment, it is possible that his military training in

combat-zone driving reinforced his long-standing aggres-
sive driving habits.

Veteran 23, our only female participant, provided a
second example of driver identity. While describing
changes in her driving postdeployment, she shared “My
husband used to call me a ‘grandma.” And | was never
allowed to drive because | would drive the speed limit or
five [miles] under. And | would drive so carefully.”
Unlike Veteran 24, Veteran 23 implied that her sense of
driver identity changed postdeployment. Although she
drove slowly and cautiously, like a “grandma,” prior to
service, Veteran 23 openly admitted that she now drives
faster and more recklessly. When discussing that traffic
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makes her anxious, Veteran 23 explained, “I get so [with
emphasis] overwhelmed, I drive crazy [small laugh].”

Anxious Driving Triggers, Speeding Triggers,
and Road Rage Triggers

Our data revealed three categories of events or “trig-
gers” that stimulated reactions from \eterans: anxious
driving triggers, speeding triggers, and road rage triggers.
We defined anxious driving triggers, based on Veterans’
accounts, as events that induce nervousness when driv-
ing. We defined speeding triggers as factors the Veterans’
associated with exceeding the speed limit. We defined
road rage triggers as driving encounters that Veterans’
reported led to anger (sometimes extreme), aggressive
driving, and potentially violent behavior. Figure 3 sum-
marizes the anxious driving triggers, speeding triggers,
and road rage triggers identified by participants.

Anxious Driving Triggers

Highways and traffic. Concern about driving on busy
highways or in heavy traffic was a recurrent theme in our
data. When discussing situations that make her nervous
while driving, Veteran 23 explained, “I get overwhelmed
sometimes if there’s just like a lot of traffic. I feel like
I’m trapped . . . . | don’t go places where there’s a lot of
traffic, or a lot of people. | try to avoid ‘em.” Veteran 23’s
feeling of being “trapped” by traffic and crowds implied
a need to get away from something or someone.
Although Veteran 23 did not overtly associate her fears of
traffic (and crowds) with a specific threat, her fears were
consistent with hyperarousal symptoms associated with
PTSD [26].

Loud or distracting noises. Data further indicated that
loud or distracting noises provoked anxiety and, in some
cases, triggered PTSD-related symptoms. For example,
Veteran 24 recalled having a flashback after he mistook a
tire exploding on a nearby tractor-trailer to be an impro-
vised explosive device (IED). When asked what hap-
pened during the flashback, Veteran 24 replied, “I
dropped to the third gear, stomped the gas, and . . . went
about 300 yards, and then locked the brakes up in the
middle of the road on [a major interstate]. So the Army
referred me to behavioral health . . . . I did what | was
trained to do in Irag.” For Veteran 24, the sound of an
exploding tire immediately brought him back to the war
zone, and he drove accordingly. Our data also revealed
that common noises, such as talkative passengers, dis-
tracted Veterans while driving and added to their anxiety.

Certain vehicles. Data indicated that encountering
certain types of vehicles while on the road caused Veter-
ans to become anxious. In the following example, Vet-
eran 26 related how his combat-related experiences with
vehicle-borne improvised explosive devices (VBIEDs)
affect his driving now:

Uh, vehicles that were typically used for you
know . . . VBIEDs kind of make me nervous
sometimes. Like, | get a little more leery around
them. Like if uh .. . thank God we don’t have too
many Opels or Bongo trucks here . . .. Opel’s a
car company and a Bongo truck is like a little,
crappy looking, little flat-bed truck that they use
all over the place over there. . . like | said, certain
vehicles you would use more for like VBIEDs,
such as like the smaller sedans and like uh,
SUVs, | get a little bit more . . . observant around
those kind of vehicles.

Although Veteran 26 acknowledged that few Opels
and Bongo trucks are found in the United States, he
admitted that if he encounters vehicles that resemble
them while driving, he becomes more vigilant. Veteran
26’s vigilance was accompanied by feelings of stress as
he perceived the threat of explosives—an unlikely threat
in his current driving environment.

Speeding Triggers

Speeding was common among Veterans in our sam-
ple, and several themes signifying speeding triggers
emerged, including environmental factors such as inter-
sections and overpasses. The data, however, also indi-
cated that an increase in Veterans’ arousal levels and, in
one case, functional limitations due to injury (e.g.,
decreased ability to sense gas pedal and move leg), may
further contribute to speeding.

Need to get off the road. Feeling the need to get off
the road was a common theme. Given the anxiety that
accompanied driving, it is not surprising that our partici-
pants sought to minimize their time on the road. When
discussing her tendency to speed, Veteran 23 explained,
“l just want to get there [destination] . . . as quick as pos-
sible. If | have to drive long distances | speed a lot.”

Hyperarousal versus inattention. Our data provided
evidence that Veterans linked both hyperarousal and inat-
tention to speeding. Hyperarousal, including hypervigi-
lance, is a symptom of PTSD [26]. Hyperarousal is a
persistent state of elevated arousal that includes symptoms
of hypervigilance (overalertness to the presence of threats
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Conceptual framework illustrating factors affecting driving behavior among combat Veterans with mild traumatic brain injury (mTBI)/

posttraumatic stress disorder (PTSD).

in the environment), problems concentrating, anger out-
bursts, irritability, and exaggerated startle responses [26].
In the following passage, Veteran 26 discussed how his
arousal level affected his driving:

After 1 get done with [driver’s] training, it’s
weird, like I’'m in a really, really calm state and |
drive super slow and . . . like I just drive under
the speed limit, and just stay to myself, and get in
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Anxious Driving Triggers

Speeding Triggers

Road Rage Triggers

Big trucks

Crowds

Highways and traffic
Driving small vehicle
Loud or distracting noises
Roadside objects

Certain vehicles (Opels &

Driving long distances
“Need to get off the road”
Functional deficits
Inattention

Fear of getting hit
Overpasses
Intersections

Being cut off/pulled in
front of

Inability to pass

Being forced off road

Unsafe passing

Being followed too closely

Bongo trucks)
Construction zones
Driving in dark
Getting lost
Rain

Figure 3.
Veterans’ perceived triggers for unsafe driving.

the slow lane and just go. But before training and
stuff, [I’m] just kinda . . . a lot more hyper and
kinda . . . the music affects me a lot too. If I listen
to some of this, a lot more . . . like you know . . .
| can’t put Kenny Loggins’ “Danger Zone” on
‘cause | think I’'m Tom Cruise in Top Gun.

According to Veteran 26, participating in calming
activities before he drives helps him remain calm and
focused while on the road. Conversely, if he hasn’t
engaged in calming activities he feels “a lot more hyper.”
Veteran 26 further recognized the impact that music has
on his mood, indicating that certain kinds of music or
songs increase his arousal level. He used the example of
“Danger Zone,” a popular song from a 1986 movie about
fighter pilots. If he heard that particular song while driv-
ing, Veteran 26 implied that he would drive the same way
that Tom Cruise’s character, Maverick, handled his jet
during training—fearlessly dodging and attacking
“enemy” aircraft. For Veteran 26, the road became his
danger zone. The fact that Veteran 26 actively evaluated
his experiences was evident from his words, suggesting
that he maintained insight regarding his driving behavior.

Whereas Veteran 26 attributed his speeding to hyper-
arousal, Veteran 27’s interview provided evidence of the
opposite. He attributed his speeding to inattention. When
asked about his history of collisions, \eteran 27
explained, “Well, yeah not any accidents, but I’ve had

some pretty close calls and you know just where some-
times | just don’t pay attention. I just . . . just you know, |
don’t pay attention, | just go faster than what I should.
I’ve got a couple speeding tickets.” For Veteran 27, his
inability to pay attention or focus, a common symptom of
TBI and PTSD, contributed to speeding and citations.

Functional deficits. While the need to get off the road
was closely tied to Veterans’ anxiety/arousal levels, our
data revealed that Veterans’ injury-related functional defi-
cits also contributed to speeding. When discussing his
history of speeding citations, Veteran 27 explained:

| even tried to tell a cop one time, | said, “You
know, my foot got stuck on the accelerator
pedal” and he said, “Well you know, maybe you
shouldn’t be driving.” That excuse didn’t work.
Well, actually, I use my I—right . . . err, yeah my
left foot. Sometimes, yeah ‘cause my ankle, my
ankle . . . has been bothering me for about the
last 6 months, it’s just been sore and swollen and
I don’t know why. So | had that [accelerator]
adapted for a left foot . . . . But | couldn’t, could
not get used to it . . . even though I do [it] with
my left foot | just . . . uh, have a real hard time . . .
get—you know goin’ from left to hit the brakes
on the right.

For Veteran 27, speeding was not a careless mistake;
it was a consequence of an impairment that affected his
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functional ability to manage his gas and brake pedals
with his left foot. Despite having a vehicle modification,
Veteran 27 reported his lower-limb impairment affected his
ability to brake and contributed to his speeding violations.

Road Rage Triggers

Veterans attributed road rage triggers to the actions of
other drivers. We asked each Veteran participant whether
he or she had experienced road rage. Veteran 24 and Vet-
eran 27 immediately responded affirmatively. Veteran 23
and Veteran 26 answered that they became angry or frus-
trated and yelled at other drivers, but were uncertain
whether their behavior qualified as road rage. Veteran 25
required clarification regarding the definition of road
rage. He was told by the OT/CDRS that “Road rage is the
point where we’re yelling in the car, or actually confront-
ing people; sometimes you hear of people actually get-
ting out of their vehicle.” Veteran 25 then replied that he
hasn’t confronted anyone, but did become frustrated and
yell curse words at other drivers.

Being cut off/pulled in front of. Having another driver
pull in front of you or being cut off in traffic was a recur-
rent theme. When asked what leads her to road rage-like
behavior, Veteran 23 answered, “When they [other driv-
ers] pull out in front of me . . . ‘cause I’m scared that |
won’t be able to stop. Half the time | don’t even see ‘em.
And then | get right up on them.” For Veteran 23, an
admitted speeder, the fear of crashing into a driver who
has suddenly pulled in front of her caused her frustration
when driving.

Unsafe passing. This theme was associated with a
judgment about whether the driving environment was
conducive to passing. In this segment, Veteran 27
explained why unsafe passing led him to road rage, stat-
ing, “ ... passing me when it’s, when it’s dangerous to
pass you know, stuff like that just . . . cu—cause it always
takes me back to the accident | was in when | was in the
military, you know when we rolled the Humvee . . . you
know I just always . . . don’t wanna be put in that position
again.” Veteran 27 associated unsafe passing with a roll-
over accident while deployed. We do not know for cer-
tain that Veteran 27’s rollover was caused by a vehicle
attempting to pass in dangerous circumstances. However,
the memory of the rollover caused him to be vigilant
when in traffic.

Being forced off the road. Unlike previous exam-
ples, Veteran 26’s description of his road rage trigger
was characterized by personal confrontation. He explained:

HANNOLD et al. Pilot study of driving perceptions

I get angry sometimes . . . coming back from the
VA and there was a big hay truck with these two
dudes in it. And I’m sitting there and they liter-
ally . . . just moved over and forced me off the
side of the road. | was like, “What the hell is your
problem?” He was like, “Fuck you!” So | was
like, “Okay. Well, get out of the truck!” So, I
pulled over. The two got out. | kicked my shoes
off and | was like, “I’ll kick your ass!” Two big
guys . . . two big old country fed farmers . . . if |
feel like I’m pushed in a scenario—like when
those guys ran me off the road. They purpose-
fully did it. They were trying to hurt me . . . that’s
the impression | took, that they were trying to
hurt me. They said, “Pull over” and | was like,
you know, | might challenge them . . . instead of
before, you get mad and you yell at somebody.
Now it’s, “Okay. Well, I’m going to hurt you!”

Veteran 26°s perception of being forced off the road
by the truck drivers set off a series of angry, aggressive
confrontations. Veteran 26 felt he was literally pushed off
the road by the truck drivers. Veteran 26’s words also
indicated that he felt emotionally “pushed” by them. He
believed that the drivers acted “purposefully,” with the
intent of hurting him. Veteran 26 felt he was targeted, so
he reacted by fighting back. This aggressive reaction was
new for Veteran 26.

Characterizing Battlemind Driving and Road Rage

Our data provided numerous examples of Battlemind
driving and a compelling example of road rage. For cod-
ing and analysis purposes, we operationally defined Bat-
tlemind driving as Veterans’ descriptions of driving as
they were taught to drive in the combat zone. We defined
road rage as descriptions of shouting or becoming angry
while driving. In the following examples, we use data
from Veteran 24 to characterize Battlemind driving and
road rage.

To illustrate Battlemind driving, we return to Veteran
24’s flashback incident when he locked his brakes in the
middle of an interstate. Veteran 24 elaborated, “. . . [for]
the vehicle that was hit, we gotta set up a perimeter . . .
and then assess the . . . damage, and then recuperate the
[microphone distortion] fallen soldiers . . . and if we can’t
get the uh, vehicle . . . we destroy the vehicle.” Veteran
24’s explanation clarified that locking his brakes was part
of a detailed protocol for responding when a military
vehicle was hit by an IED. This example illustrated how
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Veteran 24°s driving was influenced by combat-zone
skills and training.

In the next example, Veteran 24 related how his Bat-
tlemind training affected his driving postdeployment. He
explained, “I still find myself you know like . . . driving
in the middle of the road . . . [on] the double yellow line.
Because that’s the way we drove . . . . | mean that’s what
we did, you know. We made the road and we made every-
thing else move. And if they got within . . . if they didn’t
want to move . . . we rammed ‘em.” Driving in the middle
of the road was a strategic maneuver to avoid roadside
bombs and better monitor other vehicles by keeping them
to the rear. Although Veteran 24 implied that driving down
the middle of the road was not caused by any specific
triggers, but rather, from force of habit, he associated this
behavior with his combat-zone driving experiences.

Data from Veteran 24’s interview also provided an
example of road rage. When asked how he expressed
road rage, Veteran 24 answered, “Power-brake” my truck.
[7 s pause]. So it boils white smoke. So | go through tires
pretty good . . . | keep Tire Kingdom . . . you know, pretty
much well stocked with tires for my truck. Yeah . . . and
the horn don’t do nothing.” Veteran 24 tried to intimidate
drivers who angered him by causing his tires to smoke
and squeal; a behavior that also reflected his driver iden-
tity—a racer.

Environmental Control Strategies

Data indicated that Veterans attempted to manage
their driving-related anxieties and behaviors using a
number of strategies to control the environment in terms
of the road and vehicle driven. These strategies served as
moderators to reduce Veterans’ stress and enhance Veter-
ans’ perception of safety (e.g., paying extra attention to
other cars and road features). Road-control strategies
included avoiding driving, letting a family member drive,
staying near home, choosing specific routes including
low-traffic back roads, and being alert to their surround-
ings. Vehicle-control strategies included using calming
music, quieting passengers in high-stress situations (e.qg.,
construction zones), regulating speed with cruise control,
and navigating with a global positioning system.

“Term refers to applying the vehicle’s brakes while accelerating, and
then suddenly releasing the brakes to cause the tires to spin, burn,
smoke, and squeal. The term is also known as brake torquing.

Alpha Male Mindset: Justification for Road Rage

Unlike Battlemind driving, data did not provide evi-
dence of moderators for road rage. Instead, data provided
an intriguing example of how one Veteran used learned
norms of military culture to justify his road rage. In the
following exchange, Veteran 26 responded to interviewer
questions regarding his experiences with road rage.

Veteran 26: | get, | get defensive pretty quick.
Um, it’s, it’s weird like | mean, | think it’s uh, once
again, it comes down from the war. Like you're
used to . . . you can’t put yourself in a scenario
that’s going to force you to be like pushed ‘cause
it takes away from—I mean, especially when
you’re a leader, like, when you’re a squad leader,
you have to make certain decisions and they
always said you know, “Right or wrong, you make
a decision.” You know ‘cause if you don’t make
any decisions, it’s definitely wrong. So you react.
And it’s just kind of like learned behavior . . . .

Interviewer: So it’s a learned response . . . .

Veteran 26: Yeah, | mean, you gotta learn how to
be the alpha male. Especially if you’re going to
be the leader—you’ve gotta be the most domi-
nant one there so you can lead your troops. If
they question you, then you’re in trouble so that
behavior kind of passes over.

Veteran 26 attributed his road rage behaviors to mili-
tary training that taught him how to establish himself as
an alpha male. The term alpha refers to group leaders that
have the highest social status. Veteran 26 described an
alpha male as dominant, in control, prepared to fight, and
capable of making decisions or reacting without hesita-
tion. Alpha male characteristics are typically viewed pos-
itively in combat. Veteran 26 realized he was reverting to
alpha male behaviors when driving, contributing to road
rage. While aware, notably, he does not discuss efforts to
control or manage these behaviors.

Overview of Conceptual Framework

The preliminary conceptual framework illustrates
that driver-related factors were affected by combat-
related experiences and events. Together, these factors
and events affect the Veterans’ physical, cognitive, and
emotional domains of experience. In Figure 1, overlap-
ping circles represent interconnectedness among the
three domains of experience. Our data indicated that Vet-
erans are aware of these changes and evaluate their
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change-related experiences. We illustrate this concept
through use of an arching arrow to border the circles. Our
data further suggest that \Veterans’ perceptions of their
changing physical, cognitive, and emotional experiences
influence their driving perceptions and behaviors.

The framework also shows that Veterans predomi-
nantly perceived environmental factors as triggers to
their driving behavior. Specifically, our data revealed that
Veterans identified anxious driving triggers, speeding
triggers, and road rage triggers. Veterans’ perceptions of
these triggers further informed their driving perceptions
and, ultimately, their behavioral responses. Our data
demonstrated that driving-anxiety triggers and speeding
triggers contributed to Battlemind driving, while road
rage triggers led to road rage behaviors. Data indicated
that Battlemind driving is moderated by Veterans’ coping
strategies, whereas road rage is not moderated. Data pro-
vided one example of how a Veteran attempted to justify
his road rage behavior using learned norms of military
culture—the alpha male mindset. The last component of
the framework designated that changes in driving behav-
ior from pre- to postdeployment are influenced by “mod-
erated” Battlemind driving and road rage.

We defined driver-related factors as the individual
characteristics of the Veteran driver. Drawing from social
sciences theory, we considered this category to include
the Veteran’s demographic influences (i.e., age, race/eth-
nicity, sex, educational/vocational history, military back-
ground, and socio-economic  status), behaviors,
personality traits, social-environmental influences, cul-
tural perspectives, and life history. A primary subtheme
of driver-related factors was driver identity.

We defined combat-related experiences and events as
military service-related occurrences that affected the abil-
ity of Veterans to function in their previous social roles
such as spouse, parent, friend, or worker. Based on the
OIF/OEF literature, this category included events that led
to injury such as blast exposures and training or experi-
ence with combat-zone driving.

Regarding the Veteran’s interconnected physical,
cognitive, and emotional experiences, we defined the
physical level of experience as the Veteran’s personal and
injury-related factors. From our data, for example, we
learned that Veteran 27 had a right leg amputation and
decreased sensation and movement in his left leg. These
issues and their effect on Veteran 27°s driving were cap-
tured by the theme functional deficits and were described
under the category of speeding triggers.

HANNOLD et al. Pilot study of driving perceptions

Drawing from the OIF/OEF literature and stress and
coping theory [27-29], we defined the Veteran’s cogni-
tive level of experience as his or her appraisal of the driv-
ing situation at-hand. Veterans with mTBI and/or PTSD
face challenges with organization, planning, and mem-
ory-related tasks [30-34]. Deficits in these areas affect
driver performance, especially as demands of the driving
task increase [35-36]. For example, the cognitive level of
experience may influence how accurately Veterans are
able to assess and respond to road safety threats or navi-
gate a new route when encountering a detour.

The Veteran’s emotional level of experience repre-
sented his or her feelings and emotions while driving,
including feelings of arousal or excitability. Research
suggests that arousal and hypervigilance are part of the
range of symptoms associated with PTSD [37-38]. The
Veteran’s arousal level equally emerged as a relevant
theme in our data.

Supporting Theories

Michon’s model of driver behavior [35] and stress
and coping theories [27-29] informed our themes and
broader findings. Michon’s model categorizes driving
behavior into three levels: strategic, tactical, and opera-
tional. Strategic behaviors are the result of conscious
thought and planning that occurs before driving (e.g.,
deciding not to drive at night). Tactical behaviors involve
conscious decisions leading to motor responses and vehi-
cle control maneuvers (e.g., handling on a sharp curve).
Operational driving behavior related to car control is a
result of subconscious rather than overt decisions (e.g.,
lane maintenance). ldentifying the level of a behavior can
assist in planning interventions, which are best targeted at
the strategic and tactical levels. Deployment experiences
(including predeployment driver training) and driving in
combat situations may influence driving at all three lev-
els. On the strategic level, Veterans reported planning
their driving (e.g., selecting routes and/or driving at a
time of day when they were more likely to encounter low
traffic). On the tactical level, some Veterans continued to
consciously employ driving maneuvers learned in com-
bat in an effort to reduce perceived threats and relieve
driving anxiety [39]. On an operational level, the persis-
tence of combat driving behaviors in the postdeployment
period may be in part due to the fact that these driving
behaviors (e.g., speeding or straddling the center of the
road) have become habit [39].
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Stress or anxiety and related impacts on physiologi-
cal arousal may be an important factor in driving perfor-
mance, especially in regards to alertness and attention
[35-36]. Based on stress and coping theory [27-28],
Gage, an occupational therapist, developed the appraisal
model of coping to guide interventions for clients who
reported difficulty coping with stressful situations [29].
In the model, primary appraisal is a person’s determina-
tion of a situation or stressor as to whether it is “harmful,
threatening, challenging, beneficial, or of no importance”
[29, p. 354]. Secondary appraisal is when the person
assesses his or her resources for coping with the stressor,
which can be physical, psychological, social, or material
[29]. For any situation, the person’s decision about how
to react (coping plan) results from primary and secondary
appraisal and the assessment of resources [29].

DISCUSSION

To our knowledge, this study is the first to apply
grounded theory methods to examine the perspectives of
OIF/OEF combat \eterans with mTBI/PTSD and
develop a conceptual framework of factors underlying
their driving behavior. Using this approach, we found
that Veterans’ experiences offered a rich context for iden-
tifying factors and processes that may contribute to Bat-
tlemind driving and road rage. For instance, we found
that some Veterans in our sample (Veterans 23 and 24)
upheld a distinct sense of driver identity that reflected
their driving habits prior to deployment and that this
identity may change (Veteran 23) or be reinforced (Vet-
eran 24) by deployment experiences. Additionally, Veter-
ans openly described their driving habits postdeployment,
including the triggers that influenced their anxious driv-
ing, speeding, and road rage. We found that Veterans
attempted to manage their driving-related anxieties and
behaviors through strategies to control road and vehicle
environments. These strategies served to moderate anx-
ious driving and speeding, improve Veterans’ perceptions
of their driving safety, and help them avoid citations
(e.g., speeding). Data indicated, however, that despite the
use of strategies, Veterans continued to drive aggres-
sively. Use of strategies was not evident in the road rage
data. Instead, one interview (Veteran 26) revealed that
learned norms of military culture (i.e., the alpha male
mindset) may underlie road rage.

Overall, our Veterans’ descriptions of driving behav-
iors learned in combat (e.g., altered lane position or
speeding) and executed postdeployment were consistent
with driving behavior described in prior studies of
aggressive driving among combat Veterans [9,11-13,15].
While our data illustrated tendencies toward aggressive
driving and road rage, our findings differed in that data
also revealed nonaggressive driving behaviors related to
anxiety or stress. These behaviors included anxiety-
management strategies used by Veterans to control their
road and vehicle environments (i.e., avoiding crowded
roads). Veterans described some behaviors as planned
responses, but described other behaviors as automatic
responses they linked to prior experiences (e.g., blast
exposure).

Although definitions of aggressive driving and road
rage vary widely across the social and behavioral sci-
ences [40], the use of grounded theory methods enabled
us to consider concepts of aggressive driving and road
rage from a specific context, the experiences of five OIF/
OEF Veterans with mTBI/PTSD. We found Michon’s
model particularly relevant to the data and gave examples
of how Veterans’ driving behaviors were influenced at
strategic, tactical, and operational levels [35]. Moreover,
our Veterans’ experiences, concerns, and use of strategies
reflected findings from a study of civilian drivers with
mTBI [41]. By comparison, the influence of PTSD was
noteworthy in our study and was characterized by Veterans’
descriptions of unique driving stressors (e.g., concern for
IEDs, loud noises triggering flashbacks, or increased
anxiety in crowded driving situations). However, other
symptoms Veterans described overlapped between PTSD
and TBI, such as inattention (e.g., failing to notice cars)
or impulsivity (e.g., being easily provoked to aggressive
driving).

Our findings suggest that \eteran participants
engaged in an ongoing process of behavioral adaptation
and coping as they drove. Veterans’ descriptions of
appraising situations and responding with varied driving
behaviors and strategies reflected the stress and coping
models addressed previously [27-29]. Specifically, the
appraisal model of coping showed how adaptation pro-
cesses and the nature and severity of combat experiences
influenced Veterans’ postdeployment driving [29]. This
adaptation process over time is echoed by other authors
[9,42], who note an increased risk of crash and injury for
drivers who fail to adapt their driving. Knapik et al. sug-
gest mortality rates will decline over time and risky
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behavior will decrease as part of readaptation for return-
ing combat Veterans [42]. Others have suggested this
process can be facilitated through identification of high-
risk or sensation-seeking \eterans and provision of
behavioral or medical interventions [43].

Study limitations include a small sample size (N =5),
drawn from one site, and only one female participant.
While we gained an in-depth understanding of the driv-
ing experiences of our Veteran participants, findings
should not be generalized to Veterans outside our sample.
Any future qualitative studies should include a larger
sample that is diverse in gender and ethnicity to capture a
wider range of Veteran experiences. Due to the small
sample size, we did not achieve theoretical saturation or
redundancy of data. However, repetition of many themes
and concordance with the existing literature was evident.
Given the richness of the data, our pilot findings and
“preliminary conceptual framework” could inform future
studies. A final limitation was the use of a predefined set
of interview questions that did not specifically address
factors known to contribute to impaired driving, namely
fatigue, sleep issues, medication use, and recreational
drug/alcohol use [39].

Our findings hold implications for clinical education
and, in combination with the findings from the Classen et
al. study [5], for developing a randomized controlled trial
to test driving intervention strategies. Our findings,
together with results of similar Veteran-specific driving
studies [4-5,8,11-13,15,44], can be used to tailor inter-
ventions such as the VA’s driver rehabilitation program or
the Department of Defense/VA health promotion/injury
prevention campaigns among others. Tailoring to address
the individualized driving needs of Veterans with mTBI
and PTSD, for example addressing hypervigilance from a
fear of roadside bombs or suspicious vehicles, may
improve intervention outcomes.

Regarding future research directions, we are extend-
ing this research through a current study [44]. Larger
gualitative studies that capture additional Veterans’ expe-
riences could further inform our framework. Identifying
who is susceptible based on predeployment factors such
as personality (e.g., risk tolerance) and/or deployment
factors (e.g., time deployed, exposures to traumatic events)
is important for ensuring that appropriate and sufficient
resources are available postdeployment for Veterans most
in need of services. Due to the multitude of risk (e.g.,
combat exposure, driving exposure) and protective factors
(e.g., personality, predeployment health status) that may

HANNOLD et al. Pilot study of driving perceptions

contribute to stress, anxiety, PTSD, or persistent sequela
from mTBI, a clear link between those factors, medical
conditions, and driving has not been established [38].

CONCLUSIONS

Grounded theory methods were useful for capturing
the driving experiences of combat Veterans with mTBI/
PTSD. Veterans in our sample were insightful about their
driving experiences and readily identified factors that
influence their driving behavior. Veterans offered reasons
for their driving behavior, explained the impact of com-
bat-related driving on current driving behaviors, and
identified triggers that led to anxious driving, aggressive
driving, and road rage. Veterans reported using environ-
mental control strategies to manage their driving behav-
iors, but may benefit from tailored strategies to manage
them more effectively. Intervention and outcomes studies
are needed to comprehensively address the driving needs
of returning veterans with mTBI/PTSD.
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