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Risk-Taking Behaviors and Impulsivity Among Veterans
With and Without PTSD and Mild TBI
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INTRODUCTION
Post-traumatic stress disorder (PTSD) and mild traumatic
brain injury (mTBI) are two of the most common consequences of warzone deployment.1 Estimates suggest that
across service eras, approximately 12 to 20% of military
personnel meet criteria for PTSD,2–6 translating into a significant and costly public health concern.7 Regarding mTBI, up
to 30% of recent returnees from the conflicts in Iraq and
Afghanistan have suffered some form of TBI,8,9 with mTBI
accounting for nearly half of all TBI cases.1,8–10 In addition,
these disorders often co-occur with 44% of individuals with
a history of mTBI also meeting criteria for PTSD.8 Both
disorders are associated with high rates of psychiatric
comorbidities,11,12 functional impairment,13,14 and increased
risk for premature mortality.15–17 In the case of PTSD, prior
research has demonstrated that premature mortality is largely
attributable to external causes such as motor vehicle accidents, suicides, and other accidental injuries.15,17 To our
knowledge, the long-term cause of mortality in individuals
who have sustained an mTBI is unknown but likely parallels
findings in individuals with PTSD and the general population,
which demonstrate that accidents (e.g., motor vehicle, accidental discharge of firearms) and suicide are among the leading causes of death.18
Two factors that may contribute to increased risk for premature mortality due to external causes of death in veterans
with PTSD or mTBI are impulsivity and proclivity to engage
in risk-taking behaviors. Several studies have demonstrated
increased impulsivity among individuals with PTSD19–20 and
mTBI21–23 relative to nonaffected comparison groups. Recent
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conceptualizations that characterize impulsivity as a multidimensional construct define at least two dimensions that are
particularly germane to the study of PTSD and mTBI. First,
Negative Urgency reflects the tendency to engage in impulsive behaviors when experiencing negative affect.24 Both
PTSD25,26 and mTBI27,28 are associated with negative affective states and impulsive or risky behaviors may provide a
means to modulate negative affect. Second, Sensation Seeking reflects the tendency to enjoy and pursue activities that
are new and exciting and has been linked to engagement in
risk-taking behaviors.29 Recent reports about veterans have
emerged documenting that the severity and intensity of combat is associated with increased engagement in risky behaviors, in part due to a sense of invincibility and boredom
proneness.30 This finding is particularly robust in veterans
with PTSD, regardless of mTBI status,31 paralleling previous
findings in the literature. Specifically, prior research has demonstrated that PTSD is associated with a range of impulsive
and risky behaviors including problematic substance use,31–34
interpersonal violence,35,36 weapon-related aggressive behavior,37 and self-injurious or suicide-related behavior,20,38 in
addition to elevated rates of risky sexual behavior, aggressive
driving behavior, and thrill seeking in veterans.34 Similar problematic impulsive and risky behaviors have been associated
with mTBI, including higher levels of Sensation Seeking39
and increased substance misuse,40 suicide-related behavior,41,42
and aggression.43
Thus, PTSD and mTBI have independently been linked to
impulsivity and risk-taking behaviors. Here, we sought to
evaluate the unique and combined associations of PTSD and
mTBI to impulsivity and a wide range of risk-taking behaviors. We hypothesized that the impact of co-occurring PTSD
and mTBI would result in the highest impulsivity scores and
risk-taking behaviors, followed by either condition alone, with
the nonaffected individuals reporting the lowest impulsivity
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ABSTRACT Military personnel commonly experience post-traumatic stress disorder (PTSD) and mild traumatic
brain injury (mTBI), both of which are associated with premature mortality. The present study examined two factors
that may play a role in premature mortality—impulsivity and risk-taking behaviors—in a sample of 234 veterans
screening positive for PTSD, mTBI, PTSD + mTBI, and controls. Analyses of variance demonstrated that veterans with
PTSD, regardless of mTBI status, reported engaging in more frequent risky behaviors and reported a greater tendency to
engage in impulsive behaviors when in a negative affective state. They also reported more premilitary delinquent
behaviors and more suicide-related behaviors than controls. The present study highlights associations between impulsivity, risk-taking behaviors, and PTSD, and suggests continuity across the lifespan in terms of a predisposition to
engage in impulsive and/or risky behaviors. Thorough evaluation of impulsivity and potentially risky behaviors is
important in clinical settings to guide interventions and reduce the mortality and public health impact of high-risk
behaviors in veterans.

Risky Behaviors in Veterans

METHOD
Participants
Participants were 234 veterans taking part in a larger study of
risk-taking behaviors (described in detail elsewhere34) at the
Minneapolis Veterans Affairs Health Care System (MVAHCS).
The study protocol was approved by the Institutional Review
Board at the MVAHCS and subjects provided informed consent before participation.
Measures
Participants completed several self-report measures to evaluate
symptoms of PTSD, mTBI, impulsivity, risk-taking and selfdestructive behavior, and premilitary delinquent behaviors.
PTSD

Symptoms of PTSD were evaluated with the PTSD ChecklistMilitary Version.44 The PTSD Checklist-Military Version is
a widely used measure that evaluates the current severity of
each of the 17 symptoms of PTSD according to the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition,
Text Revision. Total scores range from 17 to 85. Cronbach’s
a in the present sample was 0.98. Consistent with standard
practice,44,45 a score of 50 or higher on the PCL was considered positive for PTSD. All participants scoring less than or
equal to 30 on the PCL were considered negative for PTSD.
Individuals scoring in the subthreshold range (scores between
31 and 49) were not included in the present analyses.
mTBI

The Brief Traumatic Brain Injury Screen46 was used to
screen for the possible presence of a traumatic brain injury.
The Brief Traumatic Brain Injury Screen is a 3-item screening tool that evaluates the following: (1) whether an injury
occurred (e.g., blast, fall, bullet); (2) whether the individual
experienced any alteration in mental state (e.g., dazed, confusion, loss of consciousness, post-traumatic amnesia) as a
result of the injury; and (3) whether they are experiencing
current symptoms that they attribute to the injury. Consistent
358

with the definition of mTBI established by the American
College of Rehabilitation Medicine,47 probable mTBI was
defined here as having sustained an injury (criteria 1) that
resulted in loss of consciousness or alteration of mental status
(criteria 2).
Risk-taking Behaviors

The frequency of several types of risk-taking behaviors were
evaluated using a measure designed for the larger study from
which these data were derived. As described previously,34 the
42-item scale developed for the study permitted the assessment of a wide range of behaviors that are not captured in
existing risk-taking measures but tend to be common and
problematic among veterans (e.g., risky driving practices).
Items were derived from a review of relevant literature.29,48
Participants reported how frequently they engaged in each of
the behaviors using a 5-point Likert-type scale ranging from
0 (never) to 4 (very often). Total scores range from 0 to 63. In
addition to the total score, scores on four subscales (substance abuse, aggression, risky sexual practices, and thrill
seeking) were also evaluated. To assess convergent and
divergent validity, we evaluated associations between the
risk-taking scale and higher order personality traits including
Negative Emotionality, Positive Emotionality, and Constraint
derived from the Iowa Personality Questionnaire.49 The total
score and each of the subscales were positively correlated
with Negative Emotionality (all p’s < 0.01) and negatively
correlated with Constraint (all p’s < 0.01). In addition, the
aggression subscale was negatively correlated with Positive
Emotionality (p < 0.001) and the thrill-seeking subscale was
positively correlated with Positive Emotionality (p < 0.001).
Internal consistency of the total scale was excellent
(Cronbach’s a = 0.92). The subscales also demonstrated
good internal consistency (0.81–0.83).
Impulsivity

Impulsivity was measured with 2 scales from the UPPS.24
Negative Urgency reflects a tendency to engage in impulsive
behaviors when in a negative affective state. Sensation Seeking
reflects a tendency to seek out new and exciting activities. Both
scores demonstrated excellent reliability (Urgency: Cronbach’s
a = 0.89; Sensation Seeking: Cronbach’s a = 0.90).
Premilitary Delinquent Behaviors 50

Participants were asked to indicate whether or not they had
engaged in various delinquent behaviors before joining the
military. Items included being suspended or expelled from
school, getting into fights at school, getting into trouble
because of alcohol or drugs, and being incarcerated. Each
item was considered individually in analyses.
Self-destructive Behaviors

Three items from the risk-taking scale were used to evaluate
group differences in the frequency of self-destructive behaviors.
The items were: (1) thinking about suicide; (2) cutting/burning
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scores and fewest risk-taking behaviors. In addition, given
research demonstrating that premorbid personality characteristics influence the manifestation of trauma responses,25 we also
explored the relationships between current diagnostic status
and premilitary behaviors linked to impulsivity. We anticipated that the group characterized by the highest impulsivity
scores and risk-taking behaviors would report engaging in the
most premilitary delinquent behaviors. We also examined the
relationship between diagnostic status and specific selfdestructive behaviors to test the hypothesis that participants
characterized by the highest impulsivity scores and risk-taking
behaviors would report engaging in the most self-destructive
behaviors. Finally, we evaluated the effects of premilitary
delinquent behavior, diagnostic status, and impulsivity on
postdeployment risk-taking behaviors.

Risky Behaviors in Veterans

TABLE I.

Substance
Aggression
Sex
Thrill
Risk Total
Urgency
Sensation

+

RESULTS
The sample included a total of 234 veterans who were primarily male (92.3%) and Caucasian (79.9%). Most participants served in the Army or Army National Guard (58.7%),
with the Navy, Air Force, and Marines relatively equally
represented among the remaining participants. The mean age
of participants was 53.38 (SD = 14.47; range = 18–87). The
largest percentage of participants were from the Vietnam
era (37.9%), followed by Operation Enduring Freedom/
Operation Iraqi Freedom (18.7%), and post-Vietnam (15.0%).
Nearly half of participants were married (49.1%); 20.5%
described themselves as single and another 20.5% were
divorced. The vast majority of participants (73.1%) completed the survey from a mental health setting. Participants
were categorized into the following groups: control (no
PTSD, no mTBI; N = 82); PTSD (N = 69); mTBI (N = 6);
PTSD + mTBI (N = 77).
The results from the primary analyses comparing risktaking behaviors and impulsivity across groups are presented
in Table I. As expected, the co-occurring PTSD + mTBI
group endorsed significantly more risk-taking behaviors and
Negative Urgency than the control group and significantly
more risky substance use, aggressive behavior, and Negative
Urgency than the mTBI group. An identical pattern was

Descriptive Statistics for Risk-taking Behaviors and Impulsivity by Study Group

Control
(1)
Mean (SD)

PTSD
(2)
Mean (SD)

TBI
(3)
Mean (SD)

PTSD + TBI
(4)
Mean (SD)

Welch/F

p

Post Hoc Comparison

2.66 (3.31)
1.41 (2.08)
2.05 (2.71)
5.65 (6.19)
4.53 (4.59)
26.08 (6.94)
29.81 (9.43)

5.05 (6.30)
4.89 (4.51)
4.25 (4.46)
11.61 (9.10)
10.14 (7.98)
31.34 (9.13)
29.62 (8.55)

1.33 (1.63)
2.17 (2.40)
0.67 (1.63)
5.67 (5.28)
3.87 (1.76)
27.80 (7.01)
29.40 (12.11)

4.81 (4.75)
6.79 (5.51)
4.58 (5.39)
13.26 (10.26)
11.34 (8.17)
32.91 (8.33)
29.73 (8.94)

7.70a
27.41a
9.89a
13.78a
21.57a
10.48b
0.01b

0.001
<0.000
<0.001
<0.001
<0.001
<0.001
0.999

2/4 > 1/3
2/4 > 1/3
2/4 > 1
2/4 > 1
2/4 > 1/3
2/4 > 1
—

a for pairwise comparisons set to 0.01. aWelch, Games-Howell. bF-test, Tukey post hoc.
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Data Analyses
A one-way analysis of variance (ANOVA) with post hoc
comparisons was used for the primary analyses evaluating
group differences in impulsivity and risk-taking behaviors.
For analyses for which the homogeneity of variances assumption was violated, the Welch ANOVA and Games-Howell
post hoc tests were used. Otherwise, the F-test and Tukey
post hoc tests were used. c 2 tests were used to analyze differences in the distributions of premilitary delinquency and selfdestructive behaviors across groups. Regression analyses
were used to evaluate the effects of premilitary delinquency,
diagnostic status, and impulsivity on postdeployment risktaking and self-destructive behaviors.

found for the PTSD group compared to the control group and
the mTBI group. Counter to expectations, the co-occurring
PTSD + mTBI group did not endorse significantly more
impulsivity and risk-taking behaviors than the PTSD group.
That is, individuals with PTSD, regardless of TBI status (i.e.,
PTSD; PTSD + mTBI), tended to engage in more risky behaviors and more impulsive behaviors in the context of negative
affective states than controls and those with mTBI only. The
control group and mTBI group did not significantly differ from
each other. Across all four groups, thrill-seeking behaviors
were the most frequently reported risk-taking behaviors. There
were no group differences in Sensation Seeking.
The distributions of premilitary delinquent and selfdestructive behaviors for the control, PTSD, and PTSD +
mTBI groups are presented in Table II. The mTBI group
was excluded from analyses because of the small number of
individuals in that group. Regarding premilitary delinquent
behaviors, the c 2 test was significant for getting into fights at
school, premilitary incarceration, and getting into trouble
prior to the military because of drugs. Follow-up 2
2 c2
tests revealed that compared to the control group, the PTSD
group was significantly more likely to have been incarcerated
( c 2 [1, 150] = 7.06, p = 0.008) and had premilitary drugrelated problems ( c 2 [1, 151] = 5.38, p = 0.020). Also, compared to the control group, the PTSD + mTBI group was
significantly more likely to have gotten into fights in school
( c 2 [1, 158] = 6.38, p = 0.012) and had premilitary drugrelated problems ( c 2 [1, 159] = 5.23, p = 0.022). In terms of
self-destructive behaviors, the c 2 test was significant for
thinking about suicide and intentionally driving into another
object. Follow-up 2
2 c 2 tests revealed that compared to
the control group, the PTSD group was significantly more
likely to report thinking about suicide ( c 2 [1, 143] = 29.88,
p = 0.000) and driving a vehicle into another object ( c 2 [1,
145] = 7.70, p = 0.006; Fisher’s exact test, p = 0.005). Similarly, compared to the control group, the PTSD + mTBI
group was significantly more likely to report thinking about
suicide ( c 2 [1, 153] = 33.157, p = 0.000) and driving a vehicle
into another object ( c 2 [1, 153] = 6.75, p = 0.009; Fisher’s
exact test, p = 0.008).
Additional analyses were completed to assess the effects
of premilitary behaviors, impulsivity, and PTSD status on

+

yourself; and (3) intentionally driving a vehicle into another
object. Responses were transformed into dichotomous (Yes/
No) variables for subsequent analyses.

Risky Behaviors in Veterans
TABLE II.

Control
N (%)

PTSD
N (%)

PTSD + TBI
N (%)

c2

p

27 (33.3)
13 (15.9)
11 (13.8)
22 (26.8)
22 (26.8)

28 (42.4)
14 (20.6)
22 (31.9)
26 (38.2)
31 (44.9)

41 (53.2)
20 (26.0)
13 (16.9)
28 (36.4)
24 (44.2)

6.39
2.47
8.38
2.61
6.97

0.041
0.290
0.015
0.272
0.031

23 (29.5)
3 (3.9)
0 (0)

49 (75.4)
3 (4.6)
6 (9.2)

57 (76.0)
7 (9.3)
6 (8.1)

44.32
2.31
7.39

0.000
0.316
0.025

postdeployment risk-taking and suicidal ideation. First, correlational analyses indicated that all of the premilitary delinquent
behaviors were significantly correlated with postdeployment
risk-taking total score (r’s = 0.17–0.35; all p’s < 0.01); only
predeployment incarceration (r = 0.15, p = 0.02) and
premilitary drug use (r = 0.23, p = 0.001) were significantly
correlated with postdeployment suicidal ideation. Next, multiple linear regression was used to simultaneously evaluate the
effect of premilitary delinquent behaviors, Urgency, and PTSD
status on risk-taking behaviors. Results of the analyses indicated that premilitary drug use, Urgency, and PTSD status
were all highly significant (all p’s < 0.001) predictors of
postdeployment risk-taking behaviors (R2 = 0.32, F (7, 205) =
13.70, p <0.001). Logistic regression was used to evaluate
the effects of those predictor variables on the presence of
absence of suicidal ideation. Results indicated that only
premilitary drug use behaviors (Wald = 4.34, Exp(B) = 2.16,
p = 0.037) and PTSD status (Wald = 26.70, Exp(B) = 5.95,
p < 0.001) were significant predictors of postdeployment
suicidal ideation. Results of the regression analyses remained
virtually unchanged when age and marital status were entered
as covariates.
Post Hoc Analyses
We evaluated a potential cohort effect on risk-taking behaviors and impulsivity. We first split participants into a Vietnam
era and older cohort (n = 133) and a post–Vietnam era and
younger cohort (n = 83) (note that some participants are not
included in analyses because of missing cohort data) and used
t tests to evaluate cohort differences on each of the five risktaking variables and the two impulsivity variables. Given the
number of comparisons, we used a Bonferroni-corrected
significance value of 0.003 (0.05/7 comparisons). Results
indicated that sensation-seeking (younger cohort M ± SD:
32.53 ± 9.02 vs. older cohort M ± SD: 28.57 ± 8.58) and
risky sexual behavior (younger cohort M ± SD: 4.68 ± 4.67
vs. older cohort M ± SD: 2.97 ± 4.24) were the only variables
that significantly differed across cohorts (Sensation Seeking:
t(203) = 3.57, p < 0.001; risky sexual behavior: t(209) = 2.75
p = 0.007). For each cohort, we repeated the ANOVA evaluating group differences on these variables. Because of the
360

small number of individuals in the mTBI group when split
by cohort, analyses were conducted for the controls, PTSD,
and PTSD + mTBI participants only. Using a Bonferronicorrected significance level of 0.025 (0.05/2), there were
no significant group differences on either Sensation Seeking ( p’s > 0.19) or risk taking ( p’s ³ 0.04) for either cohort.
The results suggest that the primary effects are not due to
cohort effects.
DISCUSSION
The present study evaluated associations between PTSD and
mTBI on impulsivity and a wide range of risk-taking behaviors. As expected, veterans who screened positive for both
PTSD and mTBI demonstrated more Negative Urgency and
risk-taking behaviors than controls or those who screened
positive for mTBI alone. However, contrary to expectations,
the PTSD group exhibited equally high rates of Negative
Urgency and risk-taking behaviors as the combined PTSD +
mTBI group. Thus, it appears that PTSD, rather than mTBI,
is the driving force behind impulsivity and risk-taking behaviors in the present sample. These findings are consistent with
prior research demonstrating similar deficits in response to
inhibition among those with PTSD and PTSD + mTBI relative to controls51 as well as other research highlighting similarly increased aggression, risk taking, problematic alcohol
use, and reckless driving behaviors in PTSD and PTSD +
mTBI groups relative to controls.31 Finally, others have
found that after controlling for PTSD symptoms, mTBI alone
is generally not associated with postdeployment psychosocial outcomes.52
One possible explanation for these striking findings is that
some individuals may be predisposed to engage in behaviors
or situations that increase the likelihood of developing PTSD
and related disorders. Indeed, the present study found that
individuals screening positive for PTSD or PTSD + mTBI
were more likely than the control group to have engaged in
premilitary delinquent behaviors including engaging in fights
at school, activities that led to incarceration, and drug-related
problems. These types of behaviors are exemplars of the
externalizing dimension of psychopathology,53 which has
been associated with an externalizing subtype of PTSD.54
MILITARY MEDICINE, Vol. 179, April 2014
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Premilitary Delinquency
Fights in School
Suspensions/Expulsions
Incarceration
Trouble—Alcohol
Trouble—Drugs
Self-Destructive Behavior
Thinking About Suicide
Cutting/Burning
Intentionally Drive Into Object

Diagnostic Status, Premilitary Delinquency, and Self-destructive Behaviors

Risky Behaviors in Veterans

MILITARY MEDICINE, Vol. 179, April 2014

There are several noteworthy limitations that must be considered in conjunction with the present findings. First, there
were very few people with mTBI only in the present sample,
limiting our ability to adequately evaluate group differences
between the mTBI group and the other study groups. However, the limited number of participants with mTBI only in
the present study is consistent with other literature demonstrating high rates of co-occurrence between PTSD and mTBI
in veterans.59,60 On a related note, individuals with moderate
and severe TBI were not included in the present study; therefore, the relatively low impulsivity and risk-taking scores
reported in the mTBI group may not generalize to patients
with more significant TBIs. Second, other potentially relevant facets of impulsivity were not included in the present
study. Specifically, Whiteside and Lynam24 identified two
additional facets of impulsivity—(Lack of) Premeditation and
(Lack of) Perseverance—that could be related to PTSD or
mTBI. A fifth facet of impulsivity, Positive Urgency, has also
been identified.61 Future studies aimed at evaluating impulsivity in PTSD and mTBI would benefit from including all
impulsivity facets to parse out the relationships between various dimensions of impulsivity and psychiatric status. Third,
the analyses are based on self-report data, and thus participants are most appropriately considered to have screened positive (or negative) for PTSD and/or mTBI rather than to have
met criteria. In the absence of thorough assessments to confirm
diagnostic status of mTBI and PTSD, the results from the
present sample are most appropriately considered preliminary
and warrant further testing. Finally, other disorders that are
highly comorbid with PTSD (e.g., depression) or related to
impulsivity and risk-taking behaviors (e.g., ADHD) were not
evaluated in the present study and thus could not be ruled out
as potentially important factors contributing to postdeployment impulsivity and risk-taking behaviors.
In summary, the present study is the first to explicitly
evaluate various types of risk-taking behaviors and two facets
of impulsivity in a sample of veterans with and without PTSD
and/or mTBI. The findings highlight associations between
impulsivity, risk-taking behaviors, and PTSD (with or without mTBI) and suggest continuity across the lifespan in terms
of a predisposition to engage in impulsive and/or risky behaviors that may ultimately contribute to premature mortality.
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