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Abstract

Background: In this study, we examined whether early-life trauma, psychopathy, and the testosterone/cortisol ratio pre-

dicted impulsive aggression problems in veterans.

Method: A sample of 49 male veterans with impulsive aggression problems and 51 nonaggressive veterans were included in

the study. Logistic regression analysis was performed with early-life trauma, primary and secondary psychopathy, and tes-

tosterone/cortisol ratio as continuous predictor variables; impulsive aggression status was entered as a binary outcome

measure. Correlation analyses were conducted to examine pairwise relations among the predictors.

Results: Results indicated that early-life trauma and secondary psychopathy, but not the testosterone/cortisol ratio or

primary psychopathy, were significant predictors of impulsive aggression status.

Conclusions: The current results indicate that early-life trauma and secondary psychopathy are risk factors for impulsive

aggression problems among veterans. Future studies are needed to determine the exact causal relations among the variables

examined here.
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Introduction

Problems with anger and aggression frequently occur
among veterans. In one study, 11% of U.S. Iraq and
Afghanistan veterans were found to have engaged in at
least one act of severe violence in the first year after
homecoming.1 In another study, 6.5% of Dutch
Afghanistan veterans reported symptoms of hostility
one-year post deployment.2 Although aggression can be
instrumental (premeditated), most veterans display the
impulsive (reactive) form of aggression.3 Problems with
impulsive aggression have been linked to depression,4

posttraumatic stress disorder (PTSD),3 suicidal behav-
ior,5 and intimate partner violence.6 Given these serious
consequences, it is important to gain a better understand-
ing of the factors that govern impulsive aggression in
veterans.

Research has shown that aggression and violence are
particularly prevalent in individuals with a history of
early-life trauma.7–10 For instance, Sarchiapone et al.8

found a significant positive association between measures
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of early-life trauma and lifetime history of aggression in
male offenders. In addition, Whitfield et al.11 investigated
data from the Adverse Childhood Experiences Study
(consisting of 8629 participants) and discovered that the
odds of being a perpetrator of intimate partner violence
nearly doubled when individuals had experienced trau-
matic stress as a child. Traumatic stressors can be defined
as life-threatening experiences or violations of bodily or
emotional integrity (sexual abuse, emotional/physical
punishment, or neglect).12 Traumatic events in early life
can disrupt important developmental processes, such as
attachment to primary caregivers and self-regulatory
skills.13,14 Such disruptions may well lead to disturbances
in emotion regulation and behavioral inhibition in adult-
hood. Early-life trauma seems to be quite prevalent
among veterans, with 44% of Dutch Afghanistan vet-
erans experiencing one or more forms of physical abuse
before the age of 18 years, 6% reporting childhood sexual
abuse, and 22% reporting emotional abuse as a child.15

To our knowledge, however, no study has ever examined
the role of early-life trauma in impulsive aggression prob-
lems among veterans.

Psychopathy is characterized by a lack of empathy,
insensitivity to punishment, and manipulative behav-
ior.16,17 Psychopathic individuals are more prone to
conduct crimes that are violent than nonpsychopathic
individuals and the crimes they commit tend to be more
sadistic.18 Woodworth and Porter19 found that the
homicides committed by psychopathic criminals were
more often (93.3%) instrumental in nature than the
homicides committed by nonpsychopathic criminals,
which were more frequently (51.6%) caused by reactive
(rather than premeditated) violence. This finding reson-
ates with the idea that psychopathic individuals typic-
ally display instrumental (goal-oriented) violent
behavior; nevertheless, problems with impulsive
(affect-driven) aggression are also a common occur-
rence among these individuals.18 In fact, psychopathy
is often subdivided into a callous interpersonal compo-
nent (primary psychopathy, or factor 1) and a factor
marked by negative emotionality, frustration intoler-
ance, impulsivity, and antisocial behavior (secondary
psychopathy, or factor 2). Research has shown that pri-
mary psychopathy may be closely related to instrumen-
tal aggression; in contrast, secondary psychopathy is
marked by impulsive aggression and antisocial behav-
ior.20 Psychopathy (like impulsive aggression) has pre-
viously been associated with experiencing traumatic
events early in life,21 and a recent meta-analysis rec-
orded significant impairments in threat processing
among psychopathic individuals.22 Although the preva-
lence of (factor 1 or 2) psychopathy in veterans is cur-
rently not known, one small study (N¼ 144) recorded a
prevalence of 8.1% for sadistic personality disorder in
veterans.23 No study has ever examined the potential

roles of factor 1 and/or 2 psychopathy in impulsive
aggression problems among veterans.

Studies into the neurobiological basis of aggression
have frequently recorded elevated levels of the steroid
hormone testosterone, along with reduced levels of cor-
tisol.24,25 In the seminal work of Dabbs et al.,26 offen-
ders high in (salivary) testosterone were found to
commit crimes that were more violent than offenders
low in testosterone, an effect that was significantly
stronger when—in addition—cortisol levels were low.
This positive relationship between the testosterone/cor-
tisol (T/C) ratio and aggression has since been repli-
cated (albeit in adolescents).27,28 Furthermore,
elevated T/C ratios have been recorded in relation to
socially dominant behavior,29 externalizing personality
problems,30 and—most notably—early-life stressors;31

the few studies that examined the relationship between
T/C ratio and psychopathy have shown mixed
results.32,33 It should be noted, however, that the
Vietnam Experience Study,34 consisting of 4462 army
veterans, was not able to replicate the relationship
between T/C ratio and aggressive behavior, although
the authors did record a positive correlation between
testosterone (by itself) and aggression. Hence, add-
itional research on the potential link between T/C
ratio and impulsive aggression in veterans is required.

In this study, we further examined the interplay between
impulsive aggression, early-life trauma, psychopathy, and
plasma T/C ratio in veterans. Logistic regression analysis
was used to test the hypotheses that a history of early psy-
chological trauma, secondary but not primary psychop-
athy, and/or an elevated T/C ratio can significantly
predict the presence or absence of impulsive problems in
veterans. Pairwise correlations between the predictors of
interest were also computed for exploratory purposes.

Method

Participants

The current study was conducted as part of a larger
initiative to disentangle the neurobiological and psycho-
logical factors underlying impulsive aggression problems
in Dutch veterans.35–38 The sample consisted of 100
Dutch male veterans divided into two groups: impulsive
aggression (N¼ 49) and control (N¼ 51). Demographic
information of the participants is presented in Table 1.
Criteria for inclusion in both groups were as follows:
military men in the age range of 18 to 50 years who
had been deployed for at least four months. The main
criterion for inclusion in the experimental group was the
presence of impulsive aggression problems as defined by
the research diagnostic criteria for intermittent explosive
disorder by Coccaro.39 The main criterion for inclusion in
the control group was the absence of such aggression
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regulation problems. Exclusion criteria for both groups
were substance abuse and severe neurological disorders.
All participants in the impulsive aggression group were
following treatment for anger and aggression-related
complaints at the Military Mental Healthcare
Organization in the Netherlands. The veterans with
impulsive aggression problems were recruited via referral
by their therapist or from a database of individuals who
previously participated in studies at our department (and
gave permission to be approached in the future). The
nonaggressive control veterans were recruited through
advertisement in newspapers and magazines or via the
abovementioned database of participants.

Procedures

This study was approved by the Medical-Ethical
Committee of the University Medical Centre Utrecht.
All participants signed informed consent after receiving
a written and verbal description of the study. To deter-
mine testosterone, cortisol, and Sex Hormone-Binding
Globulin (SHBG) levels, 36ml blood was collected
(venous) between 08:30 and 10:30A.M. in EDTA
vacuum containers that were immediately stored on ice.
The plasma samples were centrifuged at 3500 r/min for 12
minutes at 4�C. Afterward, the samples were transferred
and stored at a temperature of �80�C. Finally, the ques-
tionnaires were administered to the participants.

Apparatus and Materials

Questionnaires. Early-life traumatic events were measured
with the Dutch Early Trauma Inventory-Self Report
(ETI-SR).40,41 This self-report measure consists of 27
dichotomous items on the severity and frequency of trau-
matic events before the age of 18 years. The ETI-SR con-
sists of four subscales: General Trauma (11 items),
Physical Punishment (5 items), Emotional Abuse (5
items) and Sexual Abuse (6 items). The ETI-SR has
good construct validity (r¼ .37–.47 correlation with
Clinician Administered PTSD Scale; Blake et al.42) and
internal consistency (�¼ .70–.87).43 The internal consist-
ency of the Dutch version of the ETI-SR in the sample of
Rademaker et al.41 was comparable to the correlations
reported by Bremner et al.40 for the Physical Abuse
(�¼ .76) and Emotional Abuse (�¼ .83) subscales; the
Cronbach’s alpha for the General Trauma (�¼ .48) and
Sexual Abuse (�¼ .53) scales was somewhat lower.

Psychopathy was assessed via the Levenson Self-
Report Psychopathy Scale (LSRP).44 The LSRP consists
of 26 items with statements on personality and behavioral
traits associated with psychopathy. The statements are
rated on a four-point Likert-type scale (disagree strongly,
disagree somewhat, agree somewhat, and agree strongly).
The scale is divided into a primary psychopathy (factor 1)
and secondary psychopathy (factor 2) subscale. Primary
psychopathy is characterized by callous, manipulative,
and selfish tendencies with a lack of guilt or empathic
response. Secondary psychopathy is marked by impulsiv-
ity, frustration intolerance, and a lack of long-term goals.
Miller et al.45 found LSRP-1 to be related to an anti-
social interpersonal style (low agreeableness and con-
scientiousness) and LSRP-2 to negative emotionality
and disinhibition (high neuroticism and low conscien-
tiousness). Brinkley et al.46 reported the LSRP to have
sufficient construct validity (r¼ .35 correlation with
Hare’s Psychopathy-Checklist)47 and good internal con-
sistency (�¼ .85 for total LSRP).

Plasma. Testosterone, SHBG, and cortisol levels were
determined using electrochemiluminescence immuno-
assay on a Modular-E170 (Roche Diagnostics GmbH,
Mannheim, Germany). Bioactive testosterone (BAT)
was calculated using total testosterone and SHBG levels
via the Vermeulen method.48

Research Design and Statistical Analyses. Group-level statis-
tical analyses for the demographic variables were
conducted via independent-samples t tests and Fisher–
Freeman–Halton tests (for nonparametric data). The
significance of ETI, LSRP-1, LSRP-2, and T/C ratio
as predictors of impulsive aggression status was assessed
via multiple logistic regression, with the control group as
reference category. Pearson correlations coefficients were

Table 1. Demographic information for the impulsive aggression

and control groups.

Measure

Impulsive

aggression

group

Control

group p

Age 35.47� 6.85 34.57� 7.33 .528

Number of deployments 2.29� 1.40 2.55� 1.60 .385

Duration of deployment

(months)

9.68� 5.78 12.19� 7.20 .091

Number of years since

last deployment

7.67� 5.47 6.27� 2.95 .115

Rank .091a

Enlisted 4 (8.2%) 3 (6%)

Corporal 8 (16.3%) 12 (24%)

NCO 16 (32.7%) 14 (28%)

Officer 1 (2%) 8 (16%)

Not currently enlisted 20 (40.8%) 13 (26%)

Education .434a

Higher 9 (18.3%) 16 (31.4%)

Middle 35 (71.4%) 29 (56.9%)

Lower 5 (10.2%) 6 (11.8%)

Note: NCO: Non-commissioned officer.
aDetermined with a Fisher–Freeman–Halton Test.

Korpel et al. 3



computed to examine pairwise relations among the pre-
dictors of interest. An alpha level of .05 (two-sided) was
employed for all statistical tests reported here. All ana-
lyses were conducted using IBM-SPSS Statistics 22 and
MatLab 2017b.

Data and Code Availability Statement

The data that support the findings of this study are avail-
able upon reasonable request from the corresponding
author (T. V.).

Results

Group Characteristics

The independent-samples t tests revealed significant
group differences in ETI (t(98)¼ 4.24, p< .001), LSRP-
1 (t(98), 2.54, p¼ .013), and LSRP-2 (t(98)¼ 10.01,
p< .001) scores in the impulsive aggression, relative to
the control group. ETI scores were higher in the aggres-
sion group (M¼ 6.33) than in the control group
(M¼ 2.90). In addition, both LSRP factor 1 and 2
scores were higher in the impulsive aggression group
(M¼ 30.20, M¼ 22.65, respectively) than in the control
group (M¼ 26.53, M¼ 15.02, respectively). No signifi-
cant difference in T/C ratio was observed between the
impulsive aggression (M¼ 2.45) and control group
(M¼ 2.24) (t(98)¼ 1.26, p¼ .211). Six participants
received antidepressant treatment (escitalopram (n¼ 2),
citalopram (n¼ 1), venlafaxine (n¼ 1), and sertraline
(n¼ 2)), which is known to influence cortisol levels49; how-
ever, there seemed to be no difference in the T/C ratio of
participants who received antidepressant treatment versus
those who did not (p¼ 121). Hence, these participants
were not omitted from any subsequent analyses.

Twenty-nine of the 49 veterans in the impulsive aggres-
sion group had a diagnosis for one or more comorbid
psychiatric disorders at the time of assessment, as deter-
mined with the Mini-International Neuropsychiatric

Interview.50 The diagnoses included major depression
(n¼ 17), bipolar disorder (n¼ 2), panic disorder (n¼ 3),
social anxiety disorder (n¼ 3), specific phobia (n¼ 1),
generalized anxiety disorder (GAD) (n¼ 3), obsessive–
compulsive disorder (n¼ 1), PTSD (n¼ 16), alcohol
abuse or dependence (n¼ 4), drug abuse or dependence
(n¼ 1), antisocial personality disorder (n¼ 1), and atten-
tion-deficit hyperactivity disorder (n¼ 3). Only one of the
51 veterans in the control group had a comorbid psychi-
atric diagnosis (GAD).

Correlation Analyses

Exploratory correlation analyses were conducted to
assess pairwise relations between early-life trauma
(ETI), psychopathic (LSRP factors 1 and 2), cortisol,
BAT, and T/C ratio. The results of these analyses are
presented in Table 2. A significant medium and positive
correlation was observed between early-life trauma and
LSRP-2 (r¼ .302, p< .01). As expected, a significant
positive large-to-medium correlation was recorded
between LSRP-1 and LSRP-2 (r¼ .492, p< .01).

Logistic Regression Analysis

Logistic regression analysis was performed to assess the
significance of ETI, LSRP factors 1 and 2, and the T/C
ratio as predictors of impulsive aggression status; the
control group was used as reference category for this
analysis, and all predictors were entered into the model
simultaneously (entry method). A test of the model
against a constant-only model proved statistically signifi-
cant (�2(4, N¼ 100)¼ 74.44, p< .001). A Nagelkerke’s R2

of .700 indicated a moderate relationship between pre-
dicted and observed group membership. Prediction suc-
cess with ETI, both LSRP factors, and T/C ratio as
predictor variables was 83% (79.6% aggression, 86.3%
control). The Wald criterion indicated that ETI (p¼ .036)
and LSRP-2 (p< .001) were significant (positive) pre-
dictors of impulsive aggression problems. LSRP-1 and

Table 2. Correlations among T/C ratio, Cortisol, Testosterone, ETI, LSRP-1, and LSRP-2.

1. T/C ratio 2. Cortisol 3. BAT 4. ETI 5. LSRP-1 6. LSRP-2

1. T/C ratio

2. Cortisol �.662a

3. BAT .593a .132

4. ETI .158 �.067 .167

5. LSRP-1 �.073 �.063 �.117 .146

6. LSRP-2 .098 �.048 .081 .302a .492a

Note: BAT¼ bioactive testosterone; ETI¼ Early Trauma Inventory; LSRP¼ Levenson Self-Report Psychopathy; T/C: testosterone/

cortisol.
aCorrelation is significant at the.01 level (two-tailed).
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the T/C ratio were not significant predictors of impulsive
aggression problems (p¼ . 179 and p¼ .537, respectively).
The Exp(B) value indicated that when ETI was raised by
one unit (corresponding to one traumatic experience), the
odds of being in the impulsive aggression group increased
by a factor of 1.21. This indicates that participants were
21% more likely to be classified in the impulsive aggres-
sion group, with each trauma they experienced. The odds
ratio of LSRP-2 was 1.73, indicating that for each unit
increase in LSRP-2 score, participants were 73% more
likely to be classified in the impulsive aggression group.
For an overview of the binary multiple logistic regression
results, see Table 3. The addition of psychiatric comor-
bidity as a nuisance variable influenced the above results
insofar as that it rendered the predictive value of ETI
nonsignificant (p¼ .10), while comorbidity itself became
a significant predictor of impulsive aggression status
(p¼ .04).

A second logistic regression model was fit in order to
determine whether the interactions between T/C ratio and
ETI, T/C ratio and LSRP-1, and ETI and LSRP-1 would
significantly enhance the model fit compared to the
(above) model that assessed only the main effects of the
predictors of interest. T/C ratio, ETI, LSRP-1, and
LSRP-2 were entered simultaneously in the first block,
while the interactions terms T/C ratio�ETI, T/C
ratio�LSRP-1, and ETI�LSRP-1 were entered simul-
taneously in the second block. No significant improve-
ment in model fit was observed when adding these
interaction terms to the model (�2(3, N¼ 100)¼ 1.648,
p¼ .649).

Discussion

The aim of the current study was to examine the interplay
between impulsive aggression, early-life trauma, psychop-
athy, and plasma T/C ratio in veterans. Logistic regres-
sion analysis indicated that early-life trauma and
secondary psychopathy, but not primary psychopathy
or the T/C ratio, were significant predictors of impulsive

aggression status (see Table 2). Moreover, a significant
positive correlation was observed between early-life
trauma and secondary psychopathy (see Table 3).

The results obtained here build on a growing literature
that appreciates the negative influence of early-life
trauma on psychological functioning in later life. In the
current sample, the number of potentially traumatic
events during childhood significantly predicted impulsive
aggression problems in veterans. This replicates findings
from previous studies that demonstrated a significant
positive link between measures of early-life trauma and
impulsive aggression in nonveteran populations.7–10 We
also recorded a significant positive correlation between
early-life trauma and psychopathy factor 2, a construct
marked by problems with impulsive aggression;20,21 no
significant correlation was observed between early-life
trauma and factor 1 psychopathy. We hypothesize that
childhood traumatic experiences may lead to an insecure
attachment style that disrupts the development of normal
emotion regulation and coping skills, thus reinforcing
maladaptive relational patterns and ultimately contribut-
ing to the development of impulsive aggression problems
in adulthood.13,51 Alternatively, the direction of effect
may be reversed, such that parents may react negatively
to aggressive traits in children leading to rejection and/or
child abuse. The small and nonsignificant correlation
between early-life trauma and factor 1 psychopathy
scores is difficult to explain. Perhaps that an innate cal-
lousness and ability to navigate and manipulate social
situations, the core features of factor 1 psychopathy
might protect someone against the exposure to potential
trauma as a child (or make one less susceptible to the
influence thereof). Additional research is needed that for-
mally test this hypothesis.

As predicted, psychopathy factor 2 (negative emo-
tional, frustration intolerance, antisocial behaviors) but
not factor 1 (callous interpersonal) significantly contrib-
uted to the prediction of impulsive aggression problems
in veterans. This finding is consistent with a previous
report by Coccaro et al.,52 and complements earlier

Table 3. Binary logistic regression model predicting group membership (aggression vs. control) with ETI, LSRP-1,

LSRP-2, and T/C ratio as predictor variables.

Predictor B

Standard

error

Wald

statistic p

Exp B

(odds ratio)

95% confidence interval

Lower Upper

T/C ratio 0.25 .40 0.38 .537 1.28 0.59 2.78

ETI 0.19 .09 4.40 .036 1.21 1.01 1.44

LSRP-1 �0.08 .06 1.80 .179 0.92 0.82 1.04

LSRP-2 0.55 .12 22.29 <.001 1.73 1.38 2.18

Note: R2
¼ .71 (Nagelkerke). Model �2(1)¼ 75.67, p< .001. ETI: Early Trauma Inventory; LSRP-1: Levenson Self-Report Psychopathy

factor 1; LSRP-2: Levenson Self-Report Psychopathy factor 2; T/C: testosterone/cortisol.
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work by Reidy et al.20 who showed that factor 1 (but not
factor 2) psychopathy was significantly related to instru-
mental aggression. Taken together then, our results sug-
gest that impulsive aggression problems in veterans may
not necessarily cooccur with high levels of instrumental
(premeditated) aggression, but rather that the two forms
of aggression represent distinct constructs, even though
they may be difficult to distinguish from one another in
clinical practice.

Logistic regression analysis revealed that plasma T/C
ratio was not a significant predictor of impulsive aggres-
sion problems in the current sample of veterans. Also, no
significant correlation was observed between T/C ratio and
any of the other predictors of interest (ETI, LSRP-1, and
LSRP-2). These results are in conflict with findings from
earlier studies that found aggression to be associated with
high (salivary) testosterone and low cortisol levels.24–26,28

In line with the present work, however, Mazur et al.34 pre-
viously recorded no significant relation between plasma T/
C ratio and aggression in a sample of 4462 army veterans.
One notable difference between the earlier studies that did
report a significant association between T/C ratio and
aggression and the current study is that the former (e.g.,
the article by Dabbs et al.26 described in ‘‘Introduction’’
section) extracted hormone levels from saliva, whereas
here, and in the study by Mazur and colleagues, plasma
levels were used. Although saliva and plasma T/C are gen-
erally believed to be comparable,53,54 it is possible that the
use of needles elevated the cortisol levels of the veterans
who experience blood sampling as stressful,55 thereby con-
founding the T/C ratio. We also note that many of the
previous studies examined T/C ratio in forensic groups
without formally distinguishing impulsive from instrumen-
tal aggression. In these forensic samples, instrumental
aggression may be relatively more common, whereas we
explicitly included veterans with impulsive aggression here.
This difference in operationalization may have affected the
T/C ratios measured here versus those of earlier studies.
Finally, the T/C ratio is influenced by a myriad of factors
that we did not control for (nor measure) here, such as
caffeine intake, stress, exercise,56 body fat,57 nicotine use,58

time of day,59 and amount of sleep.60

The current findings should be interpreted in light of
the following limitations: First, we determined T/C
ratios based on a single plasma sample, which likely
limited the reliability of our measurement, and
increased the variance due to factors such as those
described above (stress, body fat, amount of sleep,
etc.). By using T/C ratios rather than hormone levels
per se, and by sampling at the same time of day across
participants, some of this variance might have been
accounted for. Nevertheless, repeated hormone meas-
urements are highly recommended for any future endea-
vor that seeks to examine T/C levels in the context of
(impulsive) aggression. Second, in our study,

testosterone and cortisol levels were extracted from
plasma (venipuncture) rather than from saliva. As men-
tioned above, saliva and plasma T/C levels are generally
believed to be comparable;53,54 nevertheless, the antici-
pation stress associated with the use of needles likely
influenced the hormone levels measured here, especially
cortisol.55 Third, our analyses were limited to a male-
only sample of veterans; the findings reported here may
therefore not be generalizable to a female veteran (and/
or nonveteran) population. Fourth, since our study was
retrospective by design, we could not make any formal
claims as to the causal link between (traumatic) expos-
ure to combat and the development of impulsive aggres-
sion problems. Likewise, we were unable to disentangle
the effects of early versus combat-related trauma in the
development of impulsive aggression. It is known that a
disadvantaged socioeconomical background, as well as
childhood behavioral problems, including delinquent
behavior, may increase the likelihood of enlisting in
the military.61,62 Hence, the problems with impulsive
aggression experienced by our participants might have
already been present before deployment or even before
enlistment. We note, however, that all participants had
been deployed for at least four months, as per inclusion
criterion, during which time they experienced typical
war-zone stressors, such as being exposed to enemy
fire, or witnessing a colleague or civilian get seriously
injured or killed. Fifth, while none of the participants
were themselves physically injured during deployment,
we did not formally assess actual blast exposure in the
present study. Hence, we cannot fully exclude the pos-
sibility that traumatic brain injury, a known precursor
for the development of impulsive aggression problems,
affected the current results.63

Areas for future research include the use of prospective
longitudinal data to determine the extent to which impul-
sive aggression problems are caused by early- versus late-
life (e.g., combat-related) trauma. The potentially con-
founding effects of comorbid psychiatric disorders (e.g.,
PTSD) and traumatic brain injury may also be taken into
account. Furthermore, the existing literature suggests
that the timing of early-life events (e.g., early childhood
vs. adolescence), as well as the type of trauma (e.g., phys-
ical, sexual, or emotional), may differentially impact the
development of (impulsive) aggression in adulthood.64,65

Such factors might be taken into account by future
endeavors that seek to study impulsive aggression prob-
lems (or psychopathy) in veterans. Exploration of add-
itional potential mediators, such as attachment styles,
self-regulatory competencies, and self-esteem, is also war-
ranted. Lastly, we recommend that future research focus
on androgens other than testosterone, such as dehydroe-
piandrosterone (DHEA) and DHEA sulfate, since previ-
ous studies have shown these may be strongly related to
aggressive conduct.66
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In conclusion, the current study indicates that early-life
trauma and secondary psychopathy, but not T/C ratio or
primary psychopathy, may serve as viable predictors of
impulsive aggression problems in veterans. We hope that
these results will ultimately aid in the development of novel
or more effective prevention and/or treatment strategies
for impulsive aggression so that we may better help
those afflicted with these debilitating issues.
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