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ABSTRACT
Background: The Behavioural Inhibition System (BIS) as a neural system controlling motivation
and behaviour, has previously been linked to multiple mental disorders, including Post-
traumatic Stress Disorder (PTSD). BIS-sensitivity could increase the likelihood of PTSD
development after trauma. However, previous studies have largely measured BIS-sensitivity
retrospectively (i.e. after trauma, or even after onset of PTSD).
Objective: The study aims to confirm the relationship between BIS-sensitivity prior to trauma
and PTSD symptoms.
Method: After assessment of BIS-sensitivity, N = 119 healthy participants watched a film with
visually disturbing material. After 72 h, participants completed a questionnaire on PTSD-related
symptoms (PCL-5).
Results: In a multiple linear regression model, BIS-sensitivity significantly predicted PTSD
symptoms, even after controlling for the decrease in mood, as well as for participants’ age
and sex, two factors that had previously been shown to influence BIS-sensitivity.
Conclusions: This is the first study to measure BIS-sensitivity before the occurrence of the
(experimental) trauma and strengthens its role as a potential pre-traumatic risk factor.

La influencia del sistema de inhibición conductual en el desarrollo de
síntomas similares al TEPT después de la presentación de una película
traumática en sujetos sanos

Antecedentes: El Sistema de Inhibición del Comportamiento (SIC) como un sistema neuronal
que controla la motivación y el comportamiento, ha sido relacionado previamente con
múltiples trastornos mentales, incluido el Trastorno de Estrés Postraumático (TEPT). La
sensibilidad-SIC podría aumentar la probabilidad de desarrollo de TEPT después de un
trauma. Sin embargo, los estudios previos han medido en gran medida la sensibilidad-SIC
de forma retrospectiva (es decir, después de un trauma o incluso después del inicio de TEPT).
Objetivo: El estudio tiene como objetivo confirmar la relación entre la sensibilidad-SIC antes
del trauma y los síntomas del TEPT.
Método: Después de la evaluación de la sensibilidad-SIC, N = 119 participantes sanos vieron
una película con material visualmente perturbador. Luego de 72 horas, los participantes
completaron un cuestionario sobre síntomas relacionados con el TEPT (PCL-5).
Resultados: En un modelo de regresión lineal múltiple, la sensibilidad-SIC predijo
significativamente los síntomas del TEPT, incluso después de controlar por disminución de
ánimo, así como edad y sexo de los participantes, dos factores que previamente han
demostrado influir en la sensibilidad-SIC.
Conclusiones: Este es el primer estudio que mide la sensibilidad-SIC antes de la ocurrencia del
trauma (experimental) y fortalece su rol como un potencial factor de riesgo pretraumático.

行为抑制系统对健康受试者创伤性影片放映后 PTSD 样症状发展的影响

背景：行为抑制系统 (BIS) 作为一种控制动机和行为的神经系统，以前与多种精神障碍有
关，包括创伤后应激障碍 (PTSD)。 BIS 敏感性可能会增加创伤后发生 PTSD 的可能性。 然
而，以前的研究主要是回顾性地测量 BIS 敏感性（即，在创伤后甚至在 PTSD 发作后）。
目的：本研究旨在确认创伤前 BIS 敏感性与 PTSD 症状之间的关系。
方法：在评估 BIS 敏感性后，119 名健康参与者观看了一部带有视觉干扰材料的电影。 72
小时后，参与者完成了一份关于 PTSD 相关症状 (PCL-5) 的问卷调查。
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HIGHLIGHTS
• Main research question:
What factors predict the
development of
posttraumatic symptoms
after exposure to a
traumatic event?

• The candidate investigated
here is the Behavioral
Inhibition System (BIS), a
neural system controlling
motivation and behavior.
Our study provides
evidence that the BIS is a
potential risk factor,
prediciting the
development of
posttraumatic symptoms
after exposure to an
experimental trauma in
healthy participants.
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结果：在多元线性回归模型中，即使在控制了情绪降低以及参与者的年龄和性别这两个之
前被证明会影响 BIS 敏感性的因素后，BIS 敏感性也显著预测了 PTSD 症状，。
结论：这是第一项在（实验）创伤发生前测量 BIS 敏感性的研究，加强了其作为潜在创伤
前风险因素的作用。

1. Introduction

Traumatic events occur frequently (Atwoli et al., 2015),
and can lead to the development of Post-traumatic
Stress Disorder (PTSD). However, not everybody who
experiences a traumatic event develops PTSD.

This poses the question of who will and who will
not develop PTSD, and which factors influence the
likelihood of PTSD-occurrence after a traumatic
event. There is a large body of literature investigating
risk factors for PTSD development (Tortella-Feliu
et al., 2019).

The study presented here contributes to a vein of
research that has focused on personality factors related
to a higher risk of PTSD development, based on J.A.
Gray’s Reinforcement Sensitivity Theory (J. A. Gray,
1970; J. A. Gray & McNaughton, 2003). The RST pro-
poses the existence of distinct neural systems that con-
trol motivation and behaviour, especially in regard to
reward and punishment: The Behavioural Inhibition
System (BIS), and the Behavioural Activation System
(BAS). According to RST, individuals with high
BAS-sensitivity are primarily motivated to seek
rewards, but they also tend to be more impulsive
and may have difficulties inhibiting their behaviour
when approaching a goal. Individuals with high BIS
sensitivity, on the other side, are motivated to avoid
punishment. They may also be more vulnerable to
negative emotions. Several studies have found evi-
dence for an association between high BIS sensitivity
and PTSD symptoms in different populations (Con-
tractor et al., 2013; Gudiño, 2013; Maack et al., 2012;
Myers et al., 2012; Pickett et al., 2011). However, in
all of these studies, BIS sensitivity was assessed after
the traumatic events, so that post-traumatic changes
in BIS sensitivity could confound the observed
relationships, making causal inferences impossible.

The investigations into the relationship between
BIS/BAS and PTSD can be viewed in the wider context
of reward and punishment processing in PTSD. There
is evidence of altered reward functioning in PTSD
(Nawijn et al., 2015), and functional imaging studies
have found altered neural responsivity to both reward
and punishment after trauma (Ben-Zion et al., 2022).
It has been speculated that heightened responsivity to
punishment may pose a predisposing risk factor of
PTSD, while diminished response to rewards may
only be acquired after trauma (Admon et al., 2013).

The present study is the first to our knowledge to
measure BIS/BAS-sensitivity before applying a so
called ‘trauma film’ to investigate the relationship

between pre-traumatic BIS sensitivity and induced
PTSD symptoms.

2. Materials & methods

The study was conducted within the facilities of the
Department of Psychosomatic Medicine and Psy-
chotherapy, LWL-University Hospital Bochum,
Ruhr-University Bochum. Data collection took place
from April through November 2018.

2.1. Participants

The study sample consisted of n = 119 healthy sub-
jects, 60.5% females (n = 72), with a mean age of
30.0 years (SD: 13.0 years; range: 18–78 years). Par-
ticipants were recruited via a study participation por-
tal for psychology students at Ruhr University
Bochum, and an open call for participants was
posted on social media. Those interested to partici-
pate underwent an online screening to ensure they
did not meet any exclusion criteria, i.e. that they
were mentally healthy (in particular, that they did
not suffer from a trauma related disorder) and had
not participated in a previous trauma film study.
The study was conducted in accordance with the lat-
est revision of the Declaration of Helsinki (World
Medical Association, 2013) and was approved by
the Ethics Commission of the Department of Psy-
chology, Ruhr University Bochum.

Sample size calculation was based on another
research question that was investigated within the
study design and will be reported separately.

2.2. Procedure

All prospective participants completed an online
assessment which included, among others, demo-
graphic questions, and the BIS/BAS Scales (Carver &
White, 1994; Strobel et al., 2001). Qualified partici-
pants were scheduled for the first study session (T1).
In this first session, participants were informed
about the study procedure and provided written
informed consent. Afterwards, they watched the
trauma film. Then, a second appointment was sched-
uled to take place 72 h after the first appointment
(T2), in which participants completed the PCL-5 and
received an intervention intended to study another
research question that will be reported separately.
(Figure 1)
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3. Material

3.1. BIS/BAS scales

As part of their online screening before T1, participants
completed the German version of the BIS/BAS scales
(Carver & White, 1994; Strobel et al., 2001), a 24-items
self-report questionnaire designed to measure BIS-
and BAS-sensitivity. It consists of 4 subscales: BIS,
BAS drive, BAS fun seeking, and BAS reward respon-
siveness. Answers are recorded on a 5-step Likert scale
ranging from 1: ‘very false for me’ to 5: ‘very true for
me’. Internal consistency of the German version of
BIS/BAS scales was measured at 0.78 (Cronbach’s
alpha) for the BIS subscale (Strobel et al., 2001). The
BIS/BAS scales are freely available on the internet, for
example items see: https://local.psy.miami.edu/people/
faculty/ccarver/availbale-self-report-instruments/bisbas
-scales/ (last accessed on 09-07-2022).

3.2. PTSD checklist for DSM-5 (PCL-5)

The German version of the PTSD Checklist for DSM-5
(Weathers et al., 2013) is a 20-item self-report ques-
tionnaire based on the symptoms of PTSD according
to DSM-5. It measures symptoms from all four symp-
tom clusters: re-experiencing, avoidance, negative
alterations in mood/cognition, and hyperarousal.
Answers are given on a 5-point Likert scale ranging
from 0 (‘not at all’) to 4 (‘extremely’). The German
version of PCL-5 shows an internal consistency
(Cronbach’s alpha) of 0.95 and a test-retest-reliability
of r = 0.91 (Krüger-Gottschalk et al., 2017). The PCL-5
was completed in the online screening only by partici-
pants who reported having experienced at least one
traumatic event within their lifetime. Individuals
with a sum score≥ 33 were considered suffering
from clinically relevant symptoms and were therefore
excluded from the study. Additionally, the PCL-5 was
administered to all participants 72 h after the trau-
matic film as a measure of analogue PTSD symptoms.
When used as a measure of analogue PTSD symptoms
after film presentation, participants were told to
answer the questions in regard to the traumatic film.

3.3. Trauma film

At the first appointment, participants watched a 14:52
min film that consisted of 16 different distressing/

disturbing scenes, including depictions of accidents,
injuries/corpses, acts of violence, and surgical pro-
cedures. The film was presented without sound in a
darkened room on a computer display. Participants
were alone in the room during film presentation and
were instructed to watch the whole film attentively,
without looking away or closing their eyes. The same
film had previously been used in other studies in our
lab and has consistently induced intrusive memories
in healthy participants for a limited duration (Kessler
et al., 2020).

3.4. Statistical analysis

All analyses were performed using IBM SPSS statistics
software, version 26.

Main variables of interest were BIS scale score and
PCL-5 sum score. Changes in mood during viewing of
the trauma film were also considered in additional
analyses. To investigate the relationship between BIS
sensitivity and PCL-5 scores, a Pearson product-
moment correlation was performed.

Since some – but not all – previous studies have
reported correlations between BIS-scores and age
(J.D. Gray et al., 2016; Jorm et al., 1998; Strobel
et al., 2001), as well as sex differences in BIS-scores
(Jorm et al., 1998; Strobel et al., 2001), an additional
regression analysis was performed to control for
effects of age, sex, and mood decrease on BIS-scores.

In all analyses, a significance level of α = 0.05 was
used, and tests were performed as two-tailed tests.

4. Results

Participants’ mean BIS-score was 2.55 (SD 0.52).
Mean PCL-5 sum-score was 4.79 (SD 5.04; range
0–27).

There was a significant positive correlation between
participants’ BIS-scores and PCL-5 sum scores (r =
0.35; p < .001).

Participants’mood worsened significantly through-
out the trauma film (t118 = 19.63; p < .001), and the
decrease in mood was significantly correlated with
higher BIS-scores (r = 0.32; p < .001). Mood decrease
was also significantly correlated with PCL-5-scores
(r = 0.35; p < .001).

The regression model to predict PCL-5 sum scores
(see Table 1) was significant (F3,115 = 8.09; p < .001),

Figure 1. General study design.
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and explained about 22% of variance (R2= 0.22). BIS-
scores significantly predicted PCL-5 sum scores (β =
0.239; t115 = 2.59; p = .011), as did mood decrease (β
= 0.239; t115 = 2.71; p = .008), while sex did not signifi-
cantly predict PCL-5 sum scores in this model. Age
also had a significant effect in this model (β =
−0.186; t115 =−2.20; p = .030), with lower age predict-
ing higher PCL-5 sum scores.

5. Discussion

The study presented here investigated the relationship
between BIS sensitivity and the development of PTSD-
like symptoms in healthy participants following the
presentation of a trauma film. Corroborating our
hypothesis, BIS-sensitivity prior to analogue trauma
in our study sample predicted PTSD symptoms at 72
h post-analogue-trauma. This relationship remained
significant when controlling for age, sex, and decrease
in mood. These results are in line with previous
findings that suggest a relationship between BIS-sensi-
tivity and PTSD development (Contractor et al., 2013;
Gudiño, 2013; Maack et al., 2012; Myers et al., 2012;
Pickett et al., 2011). However, our study is the first
to our knowledge to measure BIS-sensitivity before
the analogue trauma, thus ruling out changes in BIS-
sensitivity post-trauma as a possible confounding
factor.

Our findings are in line with Contractor et al.
(2013), who observed significant positive correlations
of BIS-scores with all 4 PTSD symptom clusters
(although they found the effect of BIS on PTSD dys-
phoria to be completely mediated by PTSD
avoidance).

There are several limitations to the study presented
here. First, all data were derived from a sample of
healthy participants who were subjected to an exper-
imental trauma. While the trauma film paradigm
used in this study has been employed by many pre-
vious studies (Holmes et al., 2010; James et al., 2015;
Kessler et al., 2020) to model aspects of trauma and
PTSD, a core necessity is – of course – to not actually
traumatise the healthy participants. Therefore, results
may not be completely transferrable to samples of
actually traumatised individuals. Second, PTSD devel-
opment can be a prolonged process, with symptoms
sometimes developing after a year-long delay (in

late-onset PTSD), and changing over time. It is very
likely that important aspects of this process cannot
be captured by the condensed 72h-design of the
study presented here. Third, PCL-5 scores varied
between participants but were all within the range
below the cut-off for a clinical PTSD (33 points for
the German version). Hence, inferences about ‘PTSD
symptoms’ as measured by PCL-5 in our sample
have to be considered with caution.

Considering the limitations of the study design, our
results nonetheless provide further evidence of a rel-
evant relationship between BIS and the development
of PTSD-like symptoms after experimental trauma,
suggesting a role of BIS as a pre-traumatic risk factor
of PTSD. This finding is consistent with both concep-
tualizations of PTSD development (Brewin, 2014;
Ehlers & Clark, 2000) and findings from other studies
(Contractor et al., 2013; Maack et al., 2012; Myers
et al., 2012; Pickett et al., 2011). To further substantiate
these results, larger, longitudinal epidemiological
studies are warranted, to establish the role of BIS
when individuals are confronted with ‘real’ traumatic
events, as opposed to experimental analogue trauma.
If supported further, assessment of BIS-sensitivity
could prove a simple and cost-effective way to identify
persons-at-risk, e.g. in specific professional contexts.

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID

Aram Kehyayan http://orcid.org/0000-0002-1087-5631

References

Admon, R., Lubin, G., Rosenblatt, J. D., Stern, O., Kahn, I.,
Assaf, M., & Hendler, T. (2013). Imbalanced neural
responsivity to risk and reward indicates stress vulner-
ability in humans. Cerebral Cortex (New York, N.Y.:
1991), 23(1), 28–35. https://doi.org/10.1093/cercor/
bhr369

Atwoli, L., Stein, D. J., Koenen, K. C., & McLaughlin, K. A.
(2015). Epidemiology of posttraumatic stress disorder:
Prevalence, correlates and consequences. Current
Opinion in Psychiatry, 28(4), 307–311. https://doi.org/
10.1097/YCO.0000000000000167

Table 1. Multiple linear regression model to predict PCL-5 Sum Score (DV: dependent variable). R2 = 0.221; F3,115 = 8.092; p < .001.
B: Unstandardised Regression Coefficient; S.E.: Standard Error of B; 95%-C.I.: 95% Confidence interval around B; β: Standardised
Regression Coefficient.
DV: PCL-5 Sum Score B S.E. 95%-C.I. β T p

Constant −1.270 2.477 [−6.178; 3.637] −0.513 .609
BIS 2.304 0.889 [0.543; 4.065] 0.239 2.591 .011
Mood decrease 0.100 0.037 [0.027; 0.173] 0.239 2.708 .008
Age −0.072 0.033 [−0.137; −0.007] −0.186 −2.196 .030
Sex 0.269 0.913 [−1.539; 2.076] 0.026 0.294 .769

4 A. KEHYAYAN ET AL.

http://orcid.org/0000-0002-1087-5631
https://doi.org/10.1093/cercor/bhr369
https://doi.org/10.1093/cercor/bhr369
https://doi.org/10.1097/YCO.0000000000000167
https://doi.org/10.1097/YCO.0000000000000167


Ben-Zion, Z., Shany, O., Admon, R., Keynan, N. J., Avisdris,
N., Balter, S. R., Shalev, A. Y., Liberzon, I., & Hendler, T.
(2022). Neural responsivity to reward versus punishment
shortly after trauma predicts long-term development of
posttraumatic stress symptoms. Biological Psychiatry.
Cognitive Neuroscience and Neuroimaging, 7(2), 150–
161. https://doi.org/10.1016/j.bpsc.2021.09.001

Brewin, C. R. (2014). Episodic memory, perceptual memory,
and their interaction: Foundations for a theory of post-
traumatic stress disorder. Psychological Bulletin, 140(1),
69–97. https://doi.org/10.1037/a0033722

Carver, C. S., & White, T. L. (1994). Behavioral inhibition,
behavioral activation, and affective responses to impend-
ing reward and punishment: The BIS/BAS Scales. Journal
of Personality and Social Psychology, 67(2), 319–333.
https://doi.org/10.1037/0022-3514.67.2.319

Contractor, A. A., Elhai, J. D., Ractliffe, K. C., & Forbes, D.
(2013). Ptsd’s underlying symptom dimensions and
relations with behavioral inhibition and activation.
Journal of Anxiety Disorders, 27(7), 645–651. https://
doi.org/10.1016/j.janxdis.2013.07.007

Ehlers, A., & Clark, D. M. (2000). A cognitive model of post-
traumatic stress disorder. Behaviour Research and
Therapy, 38(4), 319–345. https://doi.org/10.1016/S0005-
7967(99)00123-0

Gray, J. A., & McNaughton, N. (2003). The neuropsychol-
ogy of anxiety. Oxford University Press. https://doi.org/
10.1093/acprof:oso/9780198522713.001.0001

Gray, J. A. (1970). The psychophysiological basis of intro-
version-extraversion. Behaviour Research and Therapy,
8(3), 249–266. https://doi.org/10.1016/0005-7967(70)900
69-0

Gray, J. D., Hanna, D., Gillen, A., & Rushe, T. (2016). A clo-
ser look at Carver and White’s BIS/BAS scales: Factor
analysis and age group differences. Personality and
Individual Differences, 95, 20–24. https://doi.org/10.
1016/j.paid.2016.02.022

Gudiño, O. G. (2013). Behavioral inhibition and risk for
posttraumatic stress symptoms in Latino children
exposed to violence. Journal of Abnormal Child
Psychology, 41(6), 983–992. https://doi.org/10.1007/
s10802-013-9731-2

Holmes, E. A., James, E. L., Kilford, E. J., & Deeprose, C.
(2010). Key steps in developing a cognitive vaccine
against traumatic flashbacks: Visuospatial Tetris versus
verbal Pub Quiz. PLoS ONE, 5(11), e13706. https://doi.
org/10.1371/journal.pone.0013706

James, E. L., Bonsall, M. B., Hoppitt, L., Tunbridge, E. M.,
Geddes, J. R., Milton, A. L., & Holmes, E. A. (2015).
Computer game play reduces intrusive memories of
experimental trauma via reconsolidation-update mech-
anisms. Psychological Science, 26(8), 1201–1215. https://
doi.org/10.1177/0956797615583071

Jorm, A., Christensen, H., Henderson, A., Jacomb, P.,
Korten, A., & Rodgers, B. (1998). Using the BIS/BAS
scales to measure behavioural inhibition and behavioural
activation: Factor structure, validity and norms in a large
community sample. Personality and Individual
Differences, 26(1), 49–58. https://doi.org/10.1016/S0191-
8869(98)00143-3

Kessler, H., Schmidt, A.-C., James, E. L., Blackwell, S. E.,
Rauchhaupt, M. von, Harren, K., Kehyayan, A., Clark,
I. A., Sauvage, M., Herpertz, S., Axmacher, N., &
Holmes, E. A. (2020). Visuospatial computer game play
after memory reminder delivered three days after a trau-
matic film reduces the number of intrusive memories of
the experimental trauma. Journal of Behavior Therapy
and Experimental Psychiatry, 67, 101454. https://doi.
org/10.1016/j.jbtep.2019.01.006

Krüger-Gottschalk, A., Knaevelsrud, C., Rau, H., Dyer, A.,
Schäfer, I., Schellong, J., & Ehring, T. (2017). The
German version of the posttraumatic stress disorder
checklist for DSM-5 (PCL-5): psychometric properties
and diagnostic utility. BMC Psychiatry, 17(1), 379.
https://doi.org/10.1186/s12888-017-1541-6

Maack, D. J., Tull, M. T., & Gratz, K. L. (2012). Experiential
avoidance mediates the association between behavioral
inhibition and posttraumatic stress disorder. Cognitive
Therapy and Research, 36(4), 407–416. https://doi.org/
10.1007/s10608-011-9362-2

Myers, C. E., VanMeenen, K. M., & Servatius, R. J. (2012).
Behavioral inhibition and PTSD symptoms in veterans.
Psychiatry Research, 196(2-3), 271–276. https://doi.org/
10.1016/j.psychres.2011.11.015

Nawijn, L., van Zuiden, M., Frijling, J. L., Koch, S. B. J.,
Veltman, D. J., & Olff, M. (2015). Reward functioning
in PTSD: A systematic review exploring the mechanisms
underlying anhedonia. Neuroscience and Biobehavioral
Reviews, 51, 189–204. https://doi.org/10.1016/j.neubio
rev.2015.01.019

Pickett, S. M., Bardeen, J. R., & Orcutt, H. K. (2011).
Experiential avoidance as a moderator of the relationship
between behavioral inhibition system sensitivity and
posttraumatic stress symptoms. Journal of Anxiety
Disorders, 25(8), 1038–1045. https://doi.org/10.1016/j.
janxdis.2011.06.013

Strobel, A., Beauducel, A., Debener, S., & Brocke, B. (2001).
Eine deutschsprachige Version des BIS/BAS-Fragebogens
von Carver und White. Zeitschrift Für Differentielle Und
Diagnostische Psychologie, 22(3), 216–227. https://doi.
org/10.1024//0170-1789.22.3.216

Tortella-Feliu, M., Fullana, M. A., Pérez-Vigil, A., Torres,
X., Chamorro, J., Littarelli, S. A., Solanes, A., Ramella-
Cravaro, V., Vilar, A., González-Parra, J. A., Andero,
R., Reichenberg, A., Mataix-Cols, D., Vieta, E., Fusar-
Poli, P., Ioannidis, J. P. A., Stein, M. B., Radua, J., & La
Fernández de Cruz, L. (2019). Risk factors for posttrau-
matic stress disorder: An umbrella review of systematic
reviews and meta-analyses. Neuroscience and
Biobehavioral Reviews, 107, 154–165. https://doi.org/10.
1016/j.neubiorev.2019.09.013

Weathers, F. W., Litz, B. T., Keane, T. M., Palmieri, P. A.,
Marx, B. P., & Schnurr, P. P. (2013). The PTSD
Checklist for DSM-5 (PCL-5). Scale Available from the
National Center for PTSD at Www.Ptsd.Va.Go.

World Medical Association (2013). World Medical
Association Declaration of Helsinki: Ethical principles
for medical research involving human subjects. JAMA,
310(20), 2191–2194. https://doi.org/10.1001/jama.2013.
281053

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY 5

https://doi.org/10.1016/j.bpsc.2021.09.001
https://doi.org/10.1037/a0033722
https://doi.org/10.1037/0022-3514.67.2.319
https://doi.org/10.1016/j.janxdis.2013.07.007
https://doi.org/10.1016/j.janxdis.2013.07.007
https://doi.org/10.1016/S0005-7967(99)00123-0
https://doi.org/10.1016/S0005-7967(99)00123-0
https://doi.org/10.1093/acprof:oso/9780198522713.001.0001
https://doi.org/10.1093/acprof:oso/9780198522713.001.0001
https://doi.org/10.1016/0005-7967(70)90069-0
https://doi.org/10.1016/0005-7967(70)90069-0
https://doi.org/10.1016/j.paid.2016.02.022
https://doi.org/10.1016/j.paid.2016.02.022
https://doi.org/10.1007/s10802-013-9731-2
https://doi.org/10.1007/s10802-013-9731-2
https://doi.org/10.1371/journal.pone.0013706
https://doi.org/10.1371/journal.pone.0013706
https://doi.org/10.1177/0956797615583071
https://doi.org/10.1177/0956797615583071
https://doi.org/10.1016/S0191-8869(98)00143-3
https://doi.org/10.1016/S0191-8869(98)00143-3
https://doi.org/10.1016/j.jbtep.2019.01.006
https://doi.org/10.1016/j.jbtep.2019.01.006
https://doi.org/10.1186/s12888-017-1541-6
https://doi.org/10.1007/s10608-011-9362-2
https://doi.org/10.1007/s10608-011-9362-2
https://doi.org/10.1016/j.psychres.2011.11.015
https://doi.org/10.1016/j.psychres.2011.11.015
https://doi.org/10.1016/j.neubiorev.2015.01.019
https://doi.org/10.1016/j.neubiorev.2015.01.019
https://doi.org/10.1016/j.janxdis.2011.06.013
https://doi.org/10.1016/j.janxdis.2011.06.013
https://doi.org/10.1024//0170-1789.22.3.216
https://doi.org/10.1024//0170-1789.22.3.216
https://doi.org/10.1016/j.neubiorev.2019.09.013
https://doi.org/10.1016/j.neubiorev.2019.09.013
http://Www.Ptsd.Va.Go
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1001/jama.2013.281053

	Abstract
	1. Introduction
	2. Materials  methods
	2.1. Participants
	2.2. Procedure

	3. Material
	3.1. BIS/BAS scales
	3.2. PTSD checklist for DSM-5 (PCL-5)
	3.3. Trauma film
	3.4. Statistical analysis

	4. Results
	5. Discussion
	Disclosure statement
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


