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a b s t r a c t

Impulsivity is a relevant construct for explaining both normal individual differences in personality and
more extreme personality disorder, and is often investigated within clinical populations. This study aims
to explore the college students’ impulsivity patterns and to investigate the association across levels of
impulsivity with trauma exposure and PTSD development in a non-clinical population. A one-phase
census survey of seven college institutions assessed 2213 students in three metropolitan regions of
Northeastern Brazil. All subjects anonymously completed a self-applied protocol consisting of: a socio-
demographic questionnaire, Trauma History Questionnaire (THQ), PTSD Checklist (PCL-C), and Barratt
Impulsiveness Scale (BIS-11). The median for frequency of trauma exposure was 4 events for people with
low and normal impulsivity, and 6 for highly impulsive ones. Individuals with higher impulsivity pre-
sented earlier exposition than non-impulsive ones, and worst outcome: 12.4% with PTSD, against 8.4%
and 2.3% (normal and low impulsivity). Of the three factors of impulsivity, the Attentional factor con-
ferred the strongest association with PTSD development. Results suggest that impulsivity is also a re-
levant trait in a non-clinical population and is associated with trauma exposure and PTSD. Strategies to
promote mental health in adolescents may be pertinent, especially with the aim of managing impulsivity.

& 2016 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Since the inception of PTSD as a concept, impulsive behavior
has been recognized as an associated feature (American Psychia-
tric Association, 1980). Some researchers have even asserted that
PTSD could be characterized in terms of generalized impulsivity
(Goodwin and Guze, 1984; Helzer et al., 1987). Nevertheless, the
association between impulsivity and PTSD is still underexplored;
when present, it has usually been in a clinical sample, and mostly
comorbid with other psychiatric disorders (Stanford et al., 2009).

Impulsivity is an essential trait of personality, relevant to ex-
plaining normal individual differences—not always with negative
consequences (Cloninger, 1987; Costa and McCrae, 1985; Eysenck
and Eysenck, 1977; Zuckerman, 1979)—as well as a wide range of
rved.
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psychiatric disorders such as substance abuse, suicide, personality
disorders, bipolar disorder, antisocial behavior, attention-deficit/
hyperactivity disorder (American Psychiatric Association, 1994;
Barratt et al., 1997; de Wit, 2009; Links et al., 1999; Nigg, 2003;
Swann et al., 2008).

Difficulty restraining impulses also increases potentially risky
behavior, such as overspending, getting into fights, self-harming
behavior, breaking the law, engaging in risky sexual behavior
(Jenkins et al., 2015; Krueger et al., 2007). It means that im-
pulsivity increases the risk of exposure to potentially traumatic
stimuli, as well as for PTSD development, creating a complex
contribution among neurobiological factors, as well as personality
traits, and social environment (Braquehais et al., 2010).

In relation to specific psychological traits and neurobiological
functions, impulsivity is associated with a tendency to respond to
internal or external stimuli without forethought and without re-
gard to the negative consequences (Caci et al., 2003; Moeller et al.,
2001); difficulty persisting in tasks or a diminished ability to focus
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(Lejuez et al., 2010); increased sensitivity to reward and punish-
ment and a diminished ability to delay gratification (Ainslie, 1975;
Gray, 1987); a tendency to act on the spur of the moment, with
poor future planning (Patton et al., 1995; Whiteside and Lynam,
2001); and a diminished ability to regulate emotion (Whiteside
and Lynam, 2001).

One of the most influential models in the explanation of im-
pulsive behavior was proposed by Barratt and Stanford (1995),
involving biological, psychological and behavioral aspects. Barratt
also created the first self-report measure of impulsiveness, which
became the gold-standard measure, and the most widely used
self-report impulsiveness scale on psychiatric in both research and
clinical settings (Barratt, 1959; Reise et al., 2013; Vasconcelos et al.,
2012).

The Barratt Impulsiveness Scale (BIS-11) is a 30 item self-report
instrument, designed to measure 3 theoretical subtraits of im-
pulsivity: Attentional (lack of focus on the ongoing task), Motor
(acting without thinking), and Non-Planning (lack of “futuring” or
forethought) (Patton et al., 1995). According to Stanford et al.
(2009) in their review of the BIS usage, although many researchers
agree with Barratt’s conclusion that impulsivity is a multi-faceted
construct, the majority of studies using the BIS-11 have reported
only the total score, ignoring the second-order subscale. This leads
to a less accurate perspective in the characterization of an in-
dividual's impulsiveness, and its relationship with different clinical
syndromes. Stanford et al. (2009) also suggests that a BIS-11 total
score has as normal limit for impulsiveness, with a good con-
current validity.

In spite of Post-traumatic Stress Disorder (PTSD) being a par-
ticularly interesting disorder for increasing the understanding of
impulsivity, PTSD studies using BIS-11 are rare. Also, the scale has
been used mostly within clinical populations, rarely reporting the
second-order subscale scores (Malloy-Diniz et al., 2010).

We are unaware of any existing research that studies im-
pulsivity among college students in a population-based design,
although these young, and naturally more impulsive group, were
shown to be at-risk for exposure to violence and other traumatic
situations (Netto et al., 2010; Rigotti et al., 2004; Wechsler and
Nelson, 2008), as well as for developing PTSD (Netto et al., 2013).
The aim of this study was to explore the impulsivity pattern of
Brazilian college students and to investigate the association across
levels of impulsivity with trauma exposure and PTSD development
in this non-clinical population.
2. Methods/Design

2.1. Study design

A one-phase census survey of seven college institutions in three
metropolitan regions in Northeastern Brazil.

2.2. Setting

Brazil has 27 states, of which 9 belong to the Northeastern
region and represent 6 of the 10 most violent states in the country
(Waiselfisz, 2012). Also, among the 50 cities ranked most violent in
the world, 19 are in Brazil; among the 20 most violent cities in the
world, 6 are in Northeastern Brazil (Sanchez, 2015). According to
census data on college education, the Northeastern region of the
country has become the region with the second-highest con-
centration of undergraduate students (INEP, 2011). This represents
a significant segment of Brazilian society that has been poorly
investigated.
2.3. Sampling procedure

Seven college institutions were selected for reasons of con-
venience in three urban areas of Bahia and Paraiba states. In order
to select representative college institutions, we sought to include
three public (2 federal and 1 state) and four private colleges in
Northeastern Brazil. Since students very often attend university
outside their native city, efforts were made to capture a broad
profile of Northeastern college students by selecting colleges with
student high migration rates (Fonaprace, 2011). Due to budget
limitations, we also selected universities according to their ac-
cessibility in terms of distance from our work location.

The preparatory procedures for the collection began in October
2010, with a pilot application in 30 undergraduate students. From
February to April 2011, 18 college students were trained to work as
investigators together with the three main researchers (LRN, JLP,
JRFN). The training course comprised a 10-h theoretical module,
followed by a field application conducted by the authors and
regular subsequent supervision meetings.

On March 2011, classes from all academic departments of the
7 institutions were chosen for each program. From April to July
2011 the data were collected. The inclusion criteria were: all stu-
dents from their first and final semester in all academic areas,
matriculated at the university and attending classes, aged 18 years
or older.

From the 2589 eligible students, 2213 were included (85.5%);
307 declined to participate (11.8%), and 69 (2.7%) did not conclude
the questionnaires.

2.4. Measurements

The self-applied protocol included a fully structured socio-de-
mographic questionnaire along with three scales, which had been
previously translated and adapted to Brazilian Portuguese. All
participants answered the full assessment anonymously, which
lasted approximately 20–30 min.

2.4.1. Socio-demographics
Included gender, age, marital status, employment status, par-

ents’ educational level, annual family income, migration history,
and parents’ marital status.

2.4.2. Exposure to traumatic events
Assessed through the Trauma History Questionnaire (THQ)

(Fiszman et al., 2005), which is a list of 23-items that examines
experiences with potentially traumatic events using a yes/no for-
mat, and includes 1 item that allows subjects to report on any
personal experiences that were not captured in the other items.
Information on the frequency and age(s) at the time(s) of exposure
was also obtained. At the end, participants are asked to select,
from the items identified on the THQ, the event they found the
most distressing. The Brazilian version of THQ has received a
transcultural adaptation (Fiszman et al., 2005) which is widely
accepted.

2.4.3. Mental health

a) PTSD (assessed through the PTSD Checklist-PCL-Civilian): the
instrument is comprised of 17 items based on the diagnostic
criteria of the DSM-IV for PTSD. The Brazilian version of PCL-C
received a transcultural adaptation (Berger et al., 2004;
Bringhenti et al., 2010; Wilkins et al., 2011), considered
satisfactory. In this study the diagnosis was made combining
two methods to improve accuracy, ensuring that an individual
has sufficient severity as well as the necessary pattern of
symptoms required by the DSM-IV. The first method requires



Fig. 1. Hierarchical conceptual Model A: impulsivity as intermediate variable.

Fig. 2. Hierarchical conceptual Model B: impulsivity as proximal variable.
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that the individual meet at least one B item, at least three C
items and at least two D items, each from DSM-IV. Symptoms
rated as "Moderately" or greater are considered clinically
meaningful (National Center of PTSD, 2012). The second
method determines whether the total severity score exceeds
a given cut-off point. Based on Adkins et al. (2008), which used
civilian trauma-exposed undergraduates to explore and com-
pare the psychometric properties of seven self-reported mea-
sures of PTSD, the adopted cut-off point for PCL-C wasZ 45.
According to the authors, this optimally efficient cut-off score,
previously found for this population, yields a sensitivity of
0.78 and specificity of 0.92, positive predictive value of 0.54,
negative predictive value of 0.97. In the instructions on how to
fill-in the PCL-C, the subject was instructed to anchor their
answers to the worst trauma he/she had experienced accord-
ing to the Trauma History Questionnaire, and was asked to
report how much he/she has been troubled by the listed
problems and complaints in the past month. The PCL being
anchored to a specific trauma may be more likely to capture
PTSD, increasing its discriminant validity from depression,
social phobia and anxiety (Wilkins et al., 2011).

b) Impulsivity (assessed through BIS-11 (von Diemen et al.,
2007)); this 30-item self-administered scale assesses the
presence of impulsive manifestations from the theoretical
model proposed by Ernst Barratt, through 3 factors: Motor,
Attentional and Lack of Planning (Patton et al., 1995). It is the
most widely used scale for clinical and research proposes. The
internal consistency coefficient of BIS Total (Patton et al., 1995)
differed among populations: for college students the Cronba-
ch's coefficient alpha was 0.82 (mean 63.82710.17). The
internal consistency coefficient of BIS Sub-factors (Miller
et al., 2004) for Motor impulsivity was 0.70 (mean
22.474:46), for Non-Planning was 0.72 (24.2374:49), and
for Attentional was 0.61 (16:5373.30).

c) A socio-demographic questionnaire to disclose at-risk beha-
viors, based on Rigotti et al. (2004) and Wechsler and Nelson
(2008), included:
–

Questions about Alcohol, tobacco and other illicit psychoactive
substance consumption (aiming to investigate the substance
use pattern: first use, current use, frequency, quantity, inter-
personal consequences).
–

Sexual risk behaviors ad Suicide (assessed through Yes/No
questions).

2.5. Data analyses

2.5.1. Description of participants' characteristics by means of
univariate analyses: age, gender, parental educational level, origin
(being local or from another city), attending semester, and family
income.

2.5.2. Total score of BIS-11 was divided through a given cut-off
(Stanford et al., 2009), and was associated with clinical and de-
mographic characteristics through crosstabulation. Each of the
three-component factors of BIS-11 (second-order subscale) were
divided into tertiles and associated with clinical and demographic
characteristics through crosstabulation as well.

2.5.3. Impulsivity was explored as an independent variable
through hierarchical multivariate analysis, and adjusted for age
and gender, to obtain Odds Ratio (Santos et al., 2011). Two models
were created in order to investigate the causal pathway for the
effect of impulsivity on PTSD outcome, decomposing its total effect
(not mediated) and its direct effect as a risk factor for PTSD. In both
models, annual familial income and parents’ education level were
variables included as distals. This construct is based on Ludermir
and Lewis (2001) which observed that disadvantages in social
condition, such as education and income are the most powerful
indicators related to common mental disorders. From the per-
spective of Gerard and Higley (2002), this suggests an adaptive
role of impulsivity in the context of high levels of environmental
adversity. In MODEL A: Impulsivity was analyzed as intermediate
variable from the outcome (Fig. 1) according to a neurobiological
perspective that comprehends impulsivity as a trait usually
formed in an early phase of human development. Previous studies
have shown that an increased manifestation of this trait can
mediate risk behaviors and higher exposure to potentially trau-
matic events (Araújo et al., 2009; Malloy-Diniz et al., 2010).

In MODEL B: Impulsivity was analyzed as proximal variable
from PTSD (Fig. 2), as defined on the basis of a biopsychosocial
approach, considering that impulsive behavior is a result of several
different and independent factors, which interact to better adapt
to the environmental cues (Dickman, 1990; Evenden, 1999). Age
and gender were controlled as confounding variables in both
models.
3. Results

The analyses were conducted within a population of 2213
subjects, of whom 308 (14%) had low impulsivity based on BIS
total score, 1537 (70.1%) had normal range of impulsivity, and 348
(15.9%) presented high impulsivity. Women had higher impulsivity



Table 1
Socio-demographic characteristics of college students in Northeastern Brazil and impulsivity patterns.

Socio-demo variables Total Low impulsivity Normal impulsivity High impulsivity
N (%) 308 (14%) 1537 (70.1%) 348 (15.9%)

Gender Female 1463 (66.1) 187 (12.8) 1020 (69.7) 256 (17.5)
Male 750 (33.9) 125 (16.6) 522 (69.6) 103 (13.8)

Age r22 Years 1138 (51.4) 164 (14.4) 779 (68.5) 195 (17.2)
422 Years 1075 (48.6) 147 (13.7) 768 (71.4) 160 (14.9)

Marital statusa Single 1789 (80.8) 252 (13.7) 1283 (69.5) 311 (16.8)
Married 352 (15.5) 56 (15.9) 252 (71.6) 44 (12.5)
Divorced 28 (1.2) 2 (7.1) 22 (78.6) 4 (14.3)

Origina Local 879 (43.2) 145 (16.5) 610 (69.4) 124 (14.1)
Non-local 1158 (56.8) 142 (12.3) 814 (70.3) 202 (17.4)

Annual fam. incomea rU$ 5,472 1282 (59.4) 141 (14.2) 699 (70.5) 152 (15.3)
ZU$ 26,448 676 (40.6) 96 (14.3) 467 (69.4) 110 (16.3)

Semester First 1260 (56.9) 169 (13.4) 876 (69.5) 215 (17.1)
Final 953 (43.1) 142 (14.9) 671 (70.4) 140 (14.8)

Father’s educ. levela None 91 (4.2) 10 (10.6) 65 (71.3) 16 (18.1)
Elementary 1047 (48.4) 149 (14.2) 743 (71) 155 (14.8)
Middle school 690 (31.9) 93 (13.5) 486 (70.4) 111 (16.2)
College 236 (10.9) 32 (13.5) 158 (66.8) 46 (19.7)
Postgraduate 100 (4.6) 18 (17.6) 64 (63.7) 19 (18.6)

Mother’s educ. levela None 71 (3.3) 7 (9.6) 52 (72.6) 12 (17.8)
Elementary 825 (38.1) 126 (15.3) 591 (71.6) 108 (13.1)
Middle school 786 (36.3) 101 (12.8) 557 (70.9) 128 (16.3)
College 299 (13.8) 48 (15.9) 189 (63.3) 62 (20.8)
Postgraduate 206 (8.5) 25 (12.1) 140 (67.9) 41 (20)

Academic area Exact sciences 285 (12.9) 44 (15.3) 205 (71.9) 36 (12.9)
Biological sciences 502 (22.7) 73 (14.5) 357 (71.2) 72 (14.3)
Human sciences 1426 (64.4) 194 (13.6) 984 (69) 248 (17.4)

a Frequency and percentage over the valid answers.
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scores than men, with BIS total mean score of 62.1 and 60.6 re-
spectively. The mean score for the second-order subscales had
small differences between genders.

Students from first semester presented higher impulsivity
scores (mean of 62 and 61 respectively), as well as non-local
students (mean of 62.2 and 60.7 respectively), and younger stu-
dents (mean of 61.9 for students with age r22 years and 61.1 for
those who were older than 22 years). The mean score for the
second-order subscales (Motor, Attentional and Non-Planning)
presented minor differences among the variables semester, origin
and age.

Students from the Exact Sciences presented the highest pre-
valence of low impulsivity (15.3%), and students from Human
Science/Arts presented the highest prevalence of high impulsivity
(17.4%) (Table 1).

The total PTSD prevalence in the study was 14%, among which
the most impulsive were the most affected (51.4% of PTSD subjects,
with OR: 2.90; 95% CI 2.16–3.90 for the high impulsive group). Of
the three factors of impulsivity, the Attentional factor conferred
the strongest association with PTSD development (OR: 2.27; 95%
CI 1.60–3.21), and 48% of the students who were classified as more
attentionally impulsive presented PTSD. On the other hand, higher
levels of the Lack of Planning factor did not show a considerable
association with PTSD: the ORs of the less impulsive group (1.21;
95% CI 0.84–1.75) and the more impulsive one (1.36; 95%CI 1.01–
1.82) are included in each other CI. Lower Motor impulsivity levels
were frequent (43% of the students were concentrated in the first
tertile) and were associated with lower prevalence of PTSD. A
lower Non-Planning impulsivity level was also frequent (with
39.7% of the students concentrated in the first tertile), but both
lower and higher levels of this factor were associated with an in-
creased prevalence of PTSD (Table 2).

The median for frequency of trauma exposure was 4 events for
low and normal impulsive people, and 6 for high impulsive ones.
Individuals with higher impulsivity presented earlier exposition
and worse outcomes (12.4% with PTSD, against 8.4% and 2.3% for
normal and low impulsive ones). In terms of categories of trauma,
high impulsivity was associated with greater exposure to all of



Table 2
Impulsivity and its factors in association and odds ratio for Post-Traumatic Stress
Disorder in Northeastern Brazilian college students.

Impulsivity
factors

Impulsivity
levels

Odds
ratio

95% CI Students
with PTSD
N (%)

Total of stu-
dents N (%)

BIS Total Low
impulsivity

0.68 0.43–1.09 7 (2.3) 308 (14)

(l¼61.5) Normal
impulsivity

129 (8.4) 1537 (70.1)

High
impulsivity

2.90 2.16–3.90 43 (12.8) 348 (15.9)

Motor
impulsivity

Less
impulsivity

0.91 0.63–1.31 50 (27.9) 944 (43)

(l¼19.6) Average
impulsivity

59 (33) 620 (28.3)

More
impulsivity

1.76 1.25–2.47 70 (39.1) 629 (28.7)

Attentional
impulsivity

Less
impulsivity

0.62 0.42–0.92 26 (14.5) 728 (33.2)

Average
impulsivity

67 (37.4) 750 (34.2)
(l¼17.2)

More
impulsivity

2.27 1.60–3.21 86 (48) 715 (32.6)

Lack of Plan-
ning
Impulsivity

Less
impulsivity

1.21 0.84–1.75 63 (35.2) 871 (39.7)

(l¼24.7) Average
impulsivity

39 (21.8) 597 (27.2)

More
impulsivity

1.36 1.01–1.82 77 (43) 725 (33.1)

PTSD: Post-Traumatic Stress Disorder; CI: Confidence Interval; BIS: Barratt Im-
pulsivity Scale. Normal impulsivity was used as reference to calculate odds ratio.
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them, except Natural Disaster. Lower impulsivity individuals pre-
sented higher frequency on the categories of Non-sexual Violence,
Witness to Death or Serious Injury, and Accidents.

When impulsivity was explored through hierarchical multi-
variate analysis and considered as intermediate variable (Model
A), the chance of PTSD increased for all categories of trauma but
Sexual Violence and Witness to Death. In these two categories,
high levels of impulsivity modestly diminished the PTSD odds. An
impulsivity effect may be observed due to a reduction in the OR
when the proximal variable (type of trauma) was introduced (di-
rect effect).

When impulsivity was explored as proximal variable (Model B),
it acted as a protection factor in relation to Man-Made Disasters,
Violence-associated Trauma, Witness to Death or Serious Injury,
Accidents, and Other Traumas. An impulsivity effect may be ob-
served in Model B due to an increase in the OR when it was in-
troduced (direct effect). The chance of PTSD increased when faced
with Natural Disasters, and made no difference for Life-Threaten-
ing Illness (Table 3).

Students with high impulsivity had about six times more PTSD
than students with low impulsivity (12.4–2.3%). Among higher
impulsivity subjects, there was also observed increased attempted
suicide (14.8–2.9%), sexual risk behavior (26.7–7.1%) and daily use
of alcohol (1.6–0%) in comparison with those of normal or low
impulsivity (Table 4).
4. Discussion

To our knowledge, this is the first population-based study to
investigate the association between patterns of impulsivity and
PTSD. We found that increased impulsive behaviors were highly
associated with a greater prevalence of PTSD, attempted suicide,
sexual risk behavior and daily use of alcohol, which is in agree-
ment with previous clinical studies (Shin et al., 2012; Swann et al.,
2002). Therefore, for all at-risk behavior, low impulsivity acted as a
protection factor.

When explored through hierarchical multivariate analysis and
considered as intermediate variable, impulsivity showed an in-
creased association with almost all categories of trauma, with
greater OR for PTSD, which is well established in the literature
(Braquehais et al., 2010). This suggests that impulsivity increases
the odds of exposure to potentially traumatic stimuli, as well as
the chance of PTSD development in this young population. The
two exceptions were Sexual Violence and Witness to Death, ca-
tegories for which impulsiveness appeared as protective. It could
mean that an important part in the development of PTSD is due to
the nature of the event itself. Another hypothesis is that impulsive
individuals may make more accurate decisions than reflective ones
in situations requiring rapid action (Caci et al., 2003).

When explored as a proximal variable, impulsivity reduced the
OR for PTSD prevalence for all traumas except Life-Threatening
Illness and Natural Disaster. This is an interesting outcome,
wherein impulsivity can be comprehended as a protection factor,
with not only negative consequences.

One possible reflection upon this result is that while peritrau-
matic dissociation is considered a risk factor for PTSD develop-
ment (Fullerton et al., 2000), the ‘drive disinhibition’ associated
with a prefrontal-hypothalamic-amygdaloid complex (Brutkowski,
1965) in the face of traumatic cues could constitute a protective
response. This would be due to greater motor activation, con-
sidered one of the three basic components of impulsivity (Patton
et al., 1995), which is probably not adaptive for dealing with Life-
Threatening Illness needs for recovery. Another hypothesis for the
protective effect of the impulsivity is that it can provoke some kind
of habituation in the face of frequent exposure – which did not
happen with the category of Natural Disaster in our population
(only 6.2% of the students experienced this kind of event, while
29.2% of them presented PTSD).

Our attention was drawn to the high prevalence of low im-
pulsivity individuals that had experienced violence-related events,
reinforcing that this is an at-risk population for exposure to
violence.

When the mean total score of the BIS-11 scale in our population
is compared with results from other non-clinical samples (Fossati
et al., 2002; Leshem and Glicksohn, 2007; Patton et al., 1995;
Soeiro-De-Souza et al., 2013), we observed a relatively low mean
for BIS total score in our subjects. None of the previous studies
using BIS-11 in PTSD subjects adopted a cut-off (Ariga et al., 2010;
Depue et al., 2014; Oquendo et al., 2005; Moeller et al., 2001;
Nelson et al., 2013; Swick et al., 2013), which results in the absence
of previous parameters for comparison. Our result (15.9% of the
population presented high impulsivity, and 14% presented low
impulsivity) seems to be coherent with the clinical background.

The Attentional factor in this study, in comparison with the
other sub-scale factors, presented greater odd of developing PTSD
(OR 2.27; 95% CI 1.60–3.21). Bardeen and Orcutt (2011) have sug-
gested that Attentional processes are a factor leading to main-
tenance and exacerbation of posttraumatic stress symptoms, such
as intrusive thoughts, flashbacks, physiological reactivity, avoid-
ance behaviors and heightened arousal. Also it has been suggested
that the Attentional factor could be a general process underlying
the personality trait of impulsiveness as a whole (Sonuga-Barke,



Table 3
Prevalence of trauma exposition according to impulsivity pattern and Odds Ratio for Post-Traumatic Stress Disorder in Northeastern Brazilian College Students.

BIS Life-threatening
illness

Witness to death/
injury

Non-sexual
violence

Sexual
violence

Natural
disaster

Accidents Man-made
disaster

Other
trauma

N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)

Low impulsivity 30 (9.7) 247 (77.2) 208 (65) 20 (6.3) 22 (6.9) 85 (26.6) 21 (6.6) 28 (8.8)
Normal impuls. 156 (10.2) 1303 (81.7) 1002 (62.8) 144 (9) 104 (6.5) 473 (29.7) 99 (6.2) 139 (8.7)
High impulsivity 42 (12) 315 (85.8) 256 (69.8) 48 (13.1) 24 (6.5) 119 (32.4) 32 (8.7) 40 (10.9)
Total 228 (10.4) 1865 (81.7) 1466 (64.2) 212 (9.3) 150 (6.5) 677 (29.7) 152 (6.7) 207 (9.1)
Model A: OR (dir. effect)
(95% CI)

2.41 3.52 2.12 3.47 2.74 1.79 1.40 1.48
(1.69–3.45) (2.14–5.81) (1.56–2.87) (2.44–4.92) (1.79–4.20) (1.36–2.36) (0.95–2.07) (1.01–2.17)

Model B: OR (total effect)
(95% CI)

2.40 3.67 2.20 3.67 2.59 1.83 1.54 1.55
(1.69–3.40) (2.23–6.01) (1.63–2.97) (2.60–5.17) (1.70–3.93) (1.39–2.39) (1.05–2.26) (1.06–2.26)

Model B: OR (dir. effect)
(95% CI)

2.41 3.52 2.09 3.47 2.74 1.72 1.41 1.43
(1.69–3.46) (2.14–5.81) (1.54–2.82) (2.44–4.92) (1.79–4.21) (1.31–2.25) (0.95–2.07) (0.98–2.08)

Model A: OR obtained through hierarchical conceptual analysis, having impulsivity as an intermediate variable. Odds ratio for comparison with the total effect: 2.90.
Model B: OR obtained through hierarchical conceptual analysis, having impulsivity as a proximal variable.
In both models: Annual Familial Income and Parents’ Education Level were included as distal variables; Age and Gender were variables controlled as confounders.
CI: confidence interval; OR: odds ratio.

Table 4
Prevalence of impulsivity, Post-Traumatic Stress Disorder and dysfunctional beha-
viors, based on BIS cut-off in Northeastern Brazilian College Students.

N (%) PTSD Attempted
suicide

Sexual risk
behavior

Daily
use of
alcohol

Low
impulsivity

308 (14) 7 (2.3) 9 (2.9) 22 (7.1) 0 (0)

Normal
impulsivity

1537 (70.1) 129 (8.4) 105 (6.6) 257 (16.4) 4 (0.3)

High
impulsivity

348 (15.9) 43 (12.4) 54 (14.8) 97 (26.7) 5 (1.6)

Total 2213 (100) 310 (14) 168 (7.4) 376 (16.8) 9 (0.4)

BIS: Barratt Impulsivity Scale; PTSD: Post-Traumatic Stress Disorder.
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2002; Vasconcelos et al., 2012).
Previous studies have demonstrated an association among high

levels of Lack of Planning impulsivity factor and cognitive distor-
tions (de Wit et al., 2007; Mobini et al., 2007). Despite this, Lack of
Planning presented the lowest and a negligible association with
PTSD compared with the other factors, possibly due to a tertile
based analysis. A lack of cut-point resulted in 39.7% of the students
concentrated in the first tertile with both lower and higher levels
of Lack of Planning being associated with an increased prevalence
of PTSD.

Several limitations need to be considered in interpreting these
data. The PCL-C version used for the data collection was based on
DSM-IV criteria. The cross-sectional design of the study prevents
conclusions about the directionality of the impulsivity-trauma
exposure-PTSD relationship. Furthermore, the small differences
found in the OR between the direct effect and the total effect of
impulsivity, together with a lack of prior references in the litera-
ture, prohibit us from reaching a final conclusion about the clinical
interpretation of the data.

The non-inclusion of absentee and non-consenting students in
the analyses may have resulted in the loss of the most impulsive
and/or most severely affected individuals. In addition, memory
bias can also occur, resulting in less reliable reports, given that
some events may have occurred in the early life of respondents.

As a conclusion, these results suggest that impulsivity is also a
relevant trait in a non-clinical population. Through hierarchical
multivariate analysis, it was speculated that impulsivity was as-
sociated both with some kind of trauma exposure and PTSD de-
velopment, making direct and indirect contributions to the psy-
chopathological findings.

Strategies to prevent mental disorders and their negative
consequences over a lifetime, and to promote mental health in
college students, are an important suggestion. Actions could spe-
cially aim to introduce to the primary care level: facilities to rou-
tinely screen for impulsiveness; educational skills to teach stress
and impulsiveness management techniques in crisis situations and
to help improving the Attentional system and; pharmacological
information to reduce impulsivity and violent or risky behaviors.

Impulsivity gave modest protection in the face of some types of
trauma, in both models of hierarchical multivariate analysis. The
difference in the OR between the direct effect and the total effect
of impulsivity, both as distal and proximal variable, was mostly
less than 5%. The prior literature does not provide parameters
about which difference would be clinically relevant, but the small
differences found in this article can at least identify some ten-
dencies to be investigated in different populations.

Further research would be important to better understand
impulsivity as a multifaceted construct, and its effects, integrating
data from clinical and non-clinical population.
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