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ABSTRACT

Background: Exposure to traumatic events is clearly associated with a diversity of subse-
quent mental health problems, with posttraumatic stress disorder (PTSD) as the most
prevalent disorder. Epidemiologically, trauma exposure rates are more prevalent than
PTSD, indicating that most trauma victims do not develop PTSD. More knowledge is needed
to understand the development of the different posttraumatic pathways including the
significance of pretraumatic, peritraumatic and posttraumatic risk factors.

Objective: To study peritraumatic reactions in relation to trauma exposure and symptoms of
posttraumatic stress and to enhance our understanding of peritraumatic reactions as
mediators between trauma and later symptomatology.

Method: The study was composed of a representative community sample of 5332 second
year high school students (mean age 17.3 years) who completed the Juvenile Victimization
Questionnaire (SAQ/JVQ), Trauma Symptom Checklist for Children (TSCC) and answered
questions about peritraumatic reactions. Mediation effects of peritraumatic reactions on
the trauma exposure relationship to symptoms was tested using the PROCESS macro for
SPSS.

Results: Traumatic events are common (84.1%) and are accompanied in three-quarters of
the students with at least one form of peritraumatic reaction. Peritraumatic reactions,
especially peritraumatic dissociative reactions, mediate the relationship between trauma
exposure and symptoms, and gender moderates the effect of peritraumatic dissociation.
This moderating effect was found to be larger for boys than for girls, indicating gender
differences in response to trauma.

Conclusions: The results indicate the need to screen for peritraumatic reactions as early as
possible after a traumatic event in order to identify those at risk for PTSD.

Reacciones peritraumaticas en relacion con la exposicion a trauma y
sintomas de estrés postraumatico en estudiantes de secundaria

Planteamiento: La exposicion a eventos traumaticos esta claramente asociada con toda una
variedad de problemas de salud mental posteriores, siendo el trastorno de estrés
postraumatico (TEPT) el trastorno mas prevalente. Epidemiolégicamente, las tasas de
exposicion al trauma son mas frecuentes que el TEPT, lo que indica que la mayoria de las
victimas de trauma no desarrollan TEPT. Se necesita mas conocimiento para comprender el
desarrollo de las diferentes vias postraumaticas, incluidas la importancia de los factores de
riesgo pretraumaticos, peritraumaticos y postraumaticos.

Objetivo: Estudiar las reacciones peritraumdticas en relaciéon con la exposicion al trauma y
los sintomas de estrés postraumatico y mejorar nuestra comprension de las reacciones
peritrauméticas como mediadores entre el trauma y la sintomatologia posterior.

Métodos: El estudio se compuso de una muestra representativa de la comunidad de 5332
estudiantes de secundaria de segundo afno (edad promedio 17,3 afios) que completaron el
Cuestionario de Victimizacion Juvenil (SAQ/JVQ, siglas en inglés de Juvenile Victimization
Questionnaire), la Lista de Verificacién de Sintomas de Trauma para Nifos (TSCC, siglas en
inglés de Trauma Symptom Checklist for Children) y respondieron preguntas sobre reacciones
peritraumaticas. Los efectos mediadores de las reacciones peritraumaticas sobre la relacion
entre la exposicién al trauma y los sintomas se probaron mediante el uso de la macro Hayes
(2013) PROCESS SPSS.

Resultados: Los acontecimientos traumaticos son frecuentes (84,1%) y se acompaiian en
tres cuartas partes de los alumnos con al menos una forma de reaccién peritraumatica. Las
reacciones peritraumaticas, especialmente las reacciones disociativas peritraumaticas, med-
ian la relacién entre la exposicion al trauma y los sintomas, y el género modera el efecto de
la disociacién peritraumatica. Se encontré que este efecto moderador era mayor en los
ninos que en las nifas, lo que indica diferencias de género en respuesta al trauma.
Conclusioén: Los resultados indican la necesidad de detectar reacciones peritraumaticas tan
pronto como sea posible después de un acontecimiento traumético con el fin de identificar
a los que corren riesgo de TEPT.
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Childhood trauma exposure, especially in the form of
child physical and sexual abuse, has since the mid-
1990s merited increased attention from media as well
as from researchers and policy makers (Zwi, Krug,
Mercy, & Dahlberg, 2002). This has resulted in a
series of international protocols (Butchart, World
Health Organization, & International Society for the
Prevention of Child Abuse and Neglect, 2006;
Council of Europe, 2012; United Nations Office of
the High Commissioner for Human Rights, 2000),
including the Global Partnership to End Violence
against Children, which has set a goal of ending all
forms of violence against children by 2030 as part of
the UN Sustainable Development Goals (United
Nations Division for Sustainable Development, 2015).

Childhood trauma exposure is prevalent. The US
Children’s Bureau reported a rate of 9.4 victims per
1000 children in the 2014 population, of which 75.0%
were victims of neglect, 17.0% were physically abused,
and 8.3% sexually abused (U.S. Department of Health &
Human Services, 2016). The same report stated that
1580 children died of abuse and neglect, corresponding
to a rate of 2.13 per 100,000 children in the US popula-
tion (U.S. Department of Health & Human Services,
2016). Studies using extensive standardized question-
naires with representative samples show that 71% (US)
and 84% (Sweden) of the participating children under
the age of 18 reported at least one type of violence
exposure (Aho, Proczkowska-Bjorklund, & Svedin,
2016; Finkelhor, Turner, Ormrod, & Hamby, 2009).
Victimization is more prevalent among women in all
categories except for conventional crime (Aho, Gren-
Landell, & Svedin, 2016), and females experience more
events than males with the exception of conventional
crime (Aho et al., 2016).

Several health effects have been reported in relation
to trauma exposure. In their meta study, Hawker and
Boulton (2000) found associations between trauma
exposure and psychosocial maladjustment, including

depression, loneliness, global low self-esteem, poor
social self-concept, generalized anxiety and social
anxiety, with effect sizes (Pearson’s r) ranging from
.25 to .45. Chan (2013) reported that child victims
were more likely to report posttraumatic stress disor-
der (PTSD), depressive symptoms, self-harm ideation
and poor physical or mental health. Takizawa,
Maughan, and Arseneault (2014) concluded that victi-
mized individuals were at risk for a wide range of poor
social, health and economic outcomes nearly four dec-
ades after exposure.

Although multiple findings support the conclusion
that trauma exposure is harmful, interpersonal events
(one-on-one interactions) are found to have greater
weight than non-interpersonal events regarding
PTSD symptoms. This effect is larger among female
adolescents than among males, indicating a develop-
mental gender difference regarding vulnerability
(Gustafsson, Nilsson, & Svedin, 2009). Female gender
and interpersonal events are also more related to
complex PTSD in children and adolescents (Sachser,
Keller, & Goldbeck, 2017).

Of the theoretical diathesis-stress models proposed
to identify vulnerability factors or predictors of PTSD
development, the most recent models propose that
pretrauma individual risk factors (diatheses) contri-
bute to a constitutional vulnerability to a situational
stressor/trauma (Bomyea, Risbrough, & Lang, 2012;
Elwood, Hahn, Olatunji, & Williams, 2009; McKeever
& Huff, 2003). This stressor must be sufficiently
severe to activate the diathesis and promote the
development of PTSD. According to Elwood et al.
(2009), comprehensive diathesis stress model of
PTSD should take into account not only pretrauma
factors but also peritrauma and posttrauma factors, as
well as different types of vulnerability (e.g. biological,
psychological, cognitive). Pretrauma factors can
include age, gender, race or ethnicity, education,
prior psychopathology and neurobiological factors.



Peritrauma factors can include the duration or sever-
ity of trauma experience and the perception that the
trauma has ended. Posttrauma factors can include
access to needed resources, social support, specific
cognitive patterns and physical activity (Sayed,
Tacoviello, & Charney, 2015).

There has been an increasing interest in understand-
ing the role of peritraumatic variables (i.e. physiology,
affect, cognition) that occur during the trauma (Bernat,
Ronfeldt, Calhoun, & Arias, 1998). Attention has been
paid to the construct of peritraumatic dissociation (PD)
(i.e. dissociation that occurs during the event: experien-
cing moments of losing track or blanking out, having an
altered sense of time, feeling as if one is floating above
the scene, feeling disconnected from one’s body)
(Marmar et al., 1994). A proliferation of related research
has been published since the middle of the 1990s
(Ehlers, Mayou, & Bryant, 1998; Griffin, Resick, &
Mechanic, 1997; Koopman, Classen, & Spiegel, 1994;
Marmar, Weiss, Metzler, & Delucchi, 1996; Shalev, Peri,
Canetti, & Schreiber, 1996). Several studies have pro-
vided evidence for an association between PD and
symptoms of PTSD (Boelen, 2015; Boelen, Keijsers, &
Van Den Hout, 2012; Bui et al., 2013). These studies
found that the impact of violent loss and the unexpect-
edness of the loss on PTSD severity was fully mediated
by peritraumatic distress and dissociation; peritrau-
matic helplessness and PD emerged as unique media-
tors. Prospective studies of women found peritraumatic
distress predictive of acute PTSD, defined as one month
after the traumatic event, whereas PD predicted mid-
term PTSD at four months posttrauma (Gandubert
et al., 2016; Johnson, Pike, & Chard, 2001). These stu-
dies also found that, in adult female CSA victims, PD
was the only variable found to significantly predict
symptom severity across symptom type or disorder.

The primary objective of the current paper was to
study peritraumatic reactions in relation to trauma
exposure and symptoms of posttraumatic stress in a
large representative sample of adolescents in Sweden.
The current study also seeks to enhance our under-
standing of peritraumatic reactions as mediators
between trauma and later symptomatology. This paper
is part of a larger ongoing project studying trauma
exposure and child health in relation to the contribution
of genetic and psychosocial background to the risk for
development of posttraumatic disorders and other clin-
ical and subclinical conditions during adolescence.

1. Method
1.1. Participants

Municipalities were chosen out of nine municipality
categories developed by the Swedish Association of
Local Authorities and Regions (SALAR, 2009).
Schools were selected from registers of The Swedish

EUROPEAN JOURNAL OF PSYCHOTRAUMATOLOGY @ 3

National Agency for Education (2007) to represent
the national average concerning gender, birthplace,
enrolment from various municipalities and educa-
tional programmes, and to include a proportion of
students in the introductory programme. One muni-
cipality category, ‘sparsely populated municipalities’
(SKL 5), was omitted due to lack of high schools. All
schools were public schools except for some private
schools in the SKL 3 category.

A total of 53 schools were asked to participate in
the survey. Two schools declined to participate. The
51 participating schools enrolled a total of 7849 sec-
ond year students. A total of 6096 students (78%)
were present at the scheduled survey. The missing
students were absent by plan or absent without notice
(skipping class). Out of the 6096 students present,
136 were not willing or able to complete the survey,
resulting in an external attrition of 22% and an inter-
nal attrition of 2.2%. A tentative analysis suggests that
the dropout group might have lower socioeconomic
status and that trauma exposure might be more pre-
valent in this group. Due to technical failure, a total
of 628 cases were lost for JVQ item #3 and JVQ item
#5. Cases with missing items were removed, resulting
in a total of 5332 cases.

The sample included 5332 second year high school
students, with a mean age of 17.3 (range 16-20 years
of age SD 0.659). The sample correspond well with
the national population distribution among munici-
pality categories, with +10% variation from the
national average. The sample was merged from nine
into three municipality categories, with 19.1% of the
students from large municipalities (>200,000 inhabi-
tants), 41.8% from medium municipalities (50-
200,000 inhabitants) and 39.1% from small munici-
palities (<50,000 inhabitants). Of the sample, 51.4%
were young men and 48.6% were young women. The
majority of socio-demographic variables were in line
with population measures. Two measures deviated:
residing with both parents was more frequent, and
parents had higher unemployment rates. For socio-
demographic data concerning adolescent birthplace,
parents’ birthplace and employment, residence and
educational programme (see Table 1).

2. Research procedure

A standardized information letter was sent to 51
schools following the initial contact and request to
conduct the survey. Participating schools were asked
to set up a suitable room for the survey, arrange a
schedule and appoint a teacher responsible for each
class. Student attendance was noted on the register.
All students were initially handed one page of written
information about the project and contact informa-
tion to use in the event that they felt any discomfort
answering the questions that were asked. Prior to
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Table 1. Sociodemographic background data.

Sample Reference Group
% n %

Gender

Male 514 2741 51.6

Female 48.6 2591 48.4
Birthplace Adolescent

Sweden 914 4871 91.0

Europe 4.1 220 24

Outside Europe 45 241 6.6
Birthplace Parents

Both parents born in Sweden 784 4178 81.5°

One or both in Europe 8.7 464 18.0°

One or both outside Europe 129 690
Employment Parents

Both employed 683 3641 87.3°

At least one unemployed® 317 1691 12.7
Residency

Both parents 745 3973 59.2

One parent 20.3 1080 39.9

Alone or other 5.2 279 0.9
Education Programme

Theoretical 414 2206 34.6°

Practical 56.9 3033 55.7¢

Introductory 1.7 93 9.8°
Municipality Size (inhabitants)

Large>200,000 191 1018 21.2f

Medium 50,000-200,000 41.8 2229 46.6f

Small <50,000 39.1 2085 32.0

Statistics Sweden registers contain data of the population by sex, age,
marital status, country of birth and citizenship for all of Sweden, in
each county, in county-blocks, metropolitan areas and each munici-
pality. Asylum seekers who have not yet obtained a permit to stay are
not included in the population statistics. In 2008, there was a total
population of 9,256,347: male = 4,603,710; female = 4,652,637. Total
number of 17-year-olds was 131,366: male = 67,836; female = 63,530.
The Swedish National Agency for education report total second grade
students at 83,953: male = 42,097; female = 41,856. N = 5332.

*Statistics Sweden, both within and outside Europe, biological born
abroad or adopted abroad excluded.

bStatistics Sweden, Unemployment 15 to 74 years.

‘Unemployment = unemployed, being a student, on parental leave, not
working due to disability or chronic or temporary illness.

dLiving with both parents of origin or alternate residence.

€The Swedish National Agency for Education.

fStatistics Sweden, three categories made from nine SCB categories.

data collection the students received written informa-
tion about the study and gave informed consent for
participation in the survey. According to the Ethical
Review Act of Sweden (2003), active consent is not
required from parents when adolescents are 15 years
of age or older.

The survey was administered on PCs provided by
the school or the researcher, and the researcher was
present for information and for answering any ques-
tions. None of the items could be omitted, limiting
internal attrition on the item level. The students
completed the survey in 30-40 minutes and were
given movie vouchers.

3. Questionnaires

The composite questionnaire consisted of intro-
ductory questions: location of survey, gender,
birthplace, age, educational programme, parents’
birthplace, parents’ employment, and residence,
followed by five standardized questionnaires, two

of which are included in this paper: The Self-
Administered Juvenile Victimization
Questionnaire (SAQ/JVQ) and the Trauma
Symptom Checklist for Children (TSCC). Specific
questions regarding peritraumatic reactions con-
cerning the latest reported trauma exposure event
were added to the JVQ. The four final questions
concerned debut age and consumption level for
alcohol, sexual debut age, contact with profes-
sionals such as school psychologist, school coun-
sellor, social worker, child psychiatrist or
representatives of BRIS (BRIS, or Children’s
Rights in Society, is a politically and religiously
independent children’s rights organization that lis-
tens to, supports and strengthens children and
young adults’ rights in society) and history of
medication for mood disorder, hyperactivity or
trouble sleeping. Only the introductory questions
from the SAQ/JVQ, the TSCC and the questions
about different peritraumatic reactions are pre-
sented in this paper.

4. The Juvenile Victimization Questionnaire
(SAQ/JVQ)

The JVQ was designed to be a more comprehensive
instrument than questionnaires used in previous
research, providing an inventory of most of the
major forms of offense against young people,
including nonviolent victimization and events not
typically conceptualized as crimes (Finkelhor,
Ormrod, Turner, & Hamby, 2005). The JVQ
obtains reports on 34 forms of offense against
young people that cover five general domains of
concern. For the purpose of the current research, a
modified self-administered version of the question-
naire (SAQ) was used. One survey item concerning
sexual victimization which asked, ‘Did you do sex-
ual things with anyone 18 years or older, even
things you both wanted? was excluded due to
differences between the legal systems in the USA
and Sweden, resulting in a total of 33 JVQ items.
The JVQ covers victimizing events during the prior
year (PY) and before the prior year (BPY), which
also makes it possible to assess lifetime (LT) events.
If victimization occurred in the PY and/or BPY, the
participant was instructed to answer follow-up
questions about the last event regarding peritrau-
matic reactions. The JVQ has been tested for con-
struct validity and reliability with good results.
(Finkelhor, Hamby, Ormrod, & Turner, 2005).
The event items fall within five domains: conven-
tional crime trauma exposure (items 1-8), child-
hood maltreatment (items 9-12), peer and sibling
trauma exposure (items 13-18), sexual trauma
exposure (items 19-24, excluding the item statutory
rape) and witnessing and indirect trauma exposure



(items 26-34). In this study, the internal consis-
tency (Cronbach s alpha) was calculated for the full
JVQ scale a = 0.83 and for conventional crime
a = 0.66, childhood maltreatment a = 0.55, peer
and sibling victimization a = 0.52, sexual victimiza-
tion a = 0.64, and witnessing and indirect victimi-
zation a = 0.51.

5. The Trauma Symptom Checklist for
Children (TSCC)

The TSCC (Briere, 1996) is a self-report questionnaire
about trauma related symptoms. It consists of 54 items
(scored 0-3), six main clinical subscales (anxiety,
depression, anger, posttraumatic stress, dissociation,
sexual concerns) and two validity scales (hyper-
response, under-response). The clinical scales are
added up to give a total score. The Swedish translation
of the questionnaire has displayed satisfactory psycho-
metric properties for Swedish adolescents (Nilsson,
Wadsby, & Svedin, 2008). The total score (TSCC tot)
and the subscales (TSCC dis and TSCC pts) were used
as the main measures of health. Cronbach’s alpha was
0.96, 0.88 and 0.85 for TSCC tot, TSCC pts and TSCC
dis, respectively (based on cases with JVQ events >0).

6. Peritraumatic reactions

To assess peritraumatic reactions of physiological arou-
sal (PA), dissociation and intervention thoughts (IT),
three scales developed by Dyb et al. (2008) were used.
All items in these scales were dichotomous 0/1. Three
items described physiological reactions at the time of
the trauma, including increased heart and respiration
rate and perspiration; these items formed the PA scale
(range 0-3), a = 0.90. A five-item scale was developed to
capture reports of dissociation at the time of the trau-
matic experience, known as PD, which includes experi-
ences such as derealization, depersonalization and
alterations in perception of time or place. PD subscale
scores ranged from 0-5, a = 0.90. Three items described
IT at the time of the trauma, including thoughts of
altering the precipitating events and interruption of
the traumatic action by self or others. IT subscale scores
ranged from 0-3, a = 0.89.

7. Statistical analyses

The prevalence rates were reported as lifetime.
Missing cases were not analysed. Trauma was mea-
sured by total life events according to the JVQ.
Trauma symptoms were measured by three TSCC
variables (total, posttraumatic, dissociation) and four
variables of PT reactions (total, PA, PD, IT).
Correlation is reported as Spearman rho. To test
whether peritraumatic reactions had an indirect med-
iating effect on the relationship between traumatic
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events and symptoms, multiple regression analyses
were performed using Hayes (2013) PROCESS SPSS
macro, which allows for the testing of models with
bias corrected and accelerated confidence interval
(BCa CI). In mediation models, Path A indicates the
direct association between the independent variable
and mediator, Path B indicates the direct association
between the mediator and dependent variable, Path C
represents the association between the independent
and dependent variables without the inclusion of the
mediator, and Path C represents the direct effect of
the independent on the dependent variable holding
the mediator constant. In bootstrapped models a sig-
nificant indirect effect, as evidenced by the exclusion
of 0 from the 95% CI, is consistent with statistical
mediation. P-values were used to test significance for
the other paths. Mediation was analysed following
instructions from Field (2013; Hayes, 2013).

First, we built a model of the lifetime number of
victimizing events, with the JVQ as the independent
variable, and trauma symptoms, with the TSCC sum
as the dependent variable. Second, we included the
PT tot as mediators in the model, followed by a
model where the different PT subscales were differ-
entiated in a parallel fashion, with the JVQ as the
independent variable and the TSCC sum as the
dependent variable. Since gender has been known to
influence the development of symptoms after trauma
and because different types of trauma can be seen in
boys and girls, two different models were analysed in
the mediating analysis. All analyses were performed
IBM SPSS Statistics version 24.0.

8. Results
8.1. Descriptive statistics

Of the N = 5332 cases, a total of n = 4483 (84.1%)
reported at least one victimizing lifetime event
(males = 83.0%, females = 85.2%). Out of these,
74.9% (n = 3360) also experienced a PT reaction of
some kind: PA was reported by 31.9% (n = 1428), PD
was reported by 48.2% (n = 2159) and IT was
reported by 63.2% (n = 2834). Table 2 shows uni-
variate analyses of peritraumatic reactions and TSCC.

Table 2. Descriptive data of study variables.

Variable Mean Range SD
JVQ (lifetime events) 412 33 4,043
Peritraumatic reactions
Total (PT) 494 152 9.942
Physiological arousal (PA) 1.06 47 2.990
Peritraumatic dissociation (PD) 1.56 55 3.774
Intervention thoughts (IT) 232 76 4.400
TSCC
Total 29.15 162 21.279
Dissociation 577 30 4.635
Posttraumatic stress 6.27 30 5.190
N = 5332
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Table 3. Bivariate, zero order correlation of events, peritrau-
matic reactions and symptoms.

Trauma
symptoms
(TSCQO)

IT  Total Dis PTS

Peritraumatic reactions
JVQ Total PA PD

VQ 1

Peritraumatic 073 1
reactions total
(PT)

Physiological arousal 0.50 0.68 1
(PA)

Peritraumatic 059 0.79 052 1
dissociation (PD)

Intervention 0.65 0.90 051 060 1
thoughts (IT)

TSCC total 041 041 029 033 038 1

TSCC dissociation 034 035 0.25 028 033 0.87 1
TSCC posttraumatic 037 040 0.28 033 038 0.87 075 1
stress

All values significant. p < .001. Spearman rho (two tailed). N = 5332.

As shown in Table 3, traumatic events (JVQ) cor-
related with peritraumatic reactions and revealed
moderate to strong correlations with PT total
(rs = 0.73, p > .001), PA (rs = .50, p < .001), PD
(rs = .59, p < .001) and IT (rs = .65, p < .001).
Traumatic events and posttraumatic symptoms cor-
related weakly to moderately, but significantly. All of
the different peritraumatic reactions correlated
weakly with all of the different trauma symptoms
endpoints (see Table 3).

8.2. Mediation analysis with PT total

The JVQ positively predicts the TSCC tot (path c),
b = 2.158, t = 32.822, p < .001 (see Figure 1). This is
the total effect of the JVQ on the TSCC sum without
controlling for any mediators. Looking at the mediating
effect of PT tot on the TSCC tot, the JVQ significantly
predicts PT tot (path a), b = 1.597, t = 62.379, p < .001
and 42.2% of the PT tot variance is explained. PT tot

significantly predicts the TSCC tot (path b), b = 0.300,
t =8.585, p <.001 with 17.9% of the TSCC sum variance
explained. The direct effect of the JVQ on the TSCC tot
isb = 1.679, t = 19.547, p < .001 and the indirect effect
mediated by PT tot is b = 0.479, BCa CI [0.342 - 0.640],
representing a relatively small effect of 7.6%, k2 = 0.076,
95% BCa CI [0.054-0.101]. The model explains 18% of
the variance.

8.3. Mediation with peritraumatic reactions: PA,
PD and IT

The JVQ predicts the pathways (path a) to the differ-
ent peritraumatic reactions: PA b = 0.400, t = 47.055,
p < .001, explaining 29% of the variance, PD
b = 0.529, t = 50.160, p < .001, explaining 32% of
the variance and IT b = 0.668, t = 56.802, p < .001,
explaining 37% of the variance (see Figure 2). The
different PT reactions PD and IT significantly predict
the total score on TSCC (path b) in the model; PA:
b = -0980, t = —0.777, p = 473, PD: b = 0.672,
t = 6.101, p < .001 and IT: b = 0.227, t = 2.322,
p = .020. The indirect effect of the JVQ on the
TSCC tot mediated by the different PT reactions is
only significant regarding the PD (b = 0.355, BCa CI
[0.199-0.523]), since the other two reactions’ confi-
dence interval included 0.

Inspection of the conditional indirect effects at
different levels of the moderator (males versus
females) shows that the model explains more of the
variance on the TSCC tot for females (females 21.7%,
males 11.7%) (see Table 4). There was a stronger
mediation effect of PD between the JVQ and the
TSCC for males (b = 0.394 BCa CI [0.170-0.636])
than for females (b = 0.247, BCa CI [0.021-0.469]).

Different mediating models for males and females
were tested with TSCC dis and TSCC pts as depen-
dent variables parallel with the TSCC tot (see

PT tot
Path a Path b
b= 1.597, t= 62.379, p=<0.001 b= 0.300, t= 8.585, p= <0.001
Path ¢
IVQ tot Total effect b=2.158, t= 32.822, p<0.001 TSCC tot
Path ¢’

Direct effect b= 1.679, t=19.547, p<0.001

Figure 1. Mediation of the association between trauma exposure and trauma symptoms by peritraumatic reactions.
Unstandardized B coefficients are displayed with t and p values. Trauma exposure indicates total trauma exposure measured
by the JVQ lifetime total scale, trauma symptoms indicates total score from the TSCC, peritraumatic reactions are measured by
peritrauma total scale. Path c indicates the association between trauma exposure and trauma symptoms without the inclusion
of a mediator. Path c” indicates the direct effect, i.e. controlling for the mediator in the model. Paths a, b and c are significant as
evidence by p < .01. The 't’ statistic is computed by dividing the estimated value of the parameter by its standard error. This
statistic is a measure of the likelihood that the actual value of the parameter is not zero. The larger the absolute value of t, the

less likely that the actual value of the parameter could be zero.
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Path a Path b
PA
b= 0.400, t= 47.055, p=<0.001 b= -0.980, t= -0.777, p=0.473
PD
b= 0.529, t= 50.160, p=<0.001 b= 0.672, t= 6.101, p<0.001
IT
b= 0.668, t= 56.802, p=<0.001 b= 0.227, t= 2.322, p= 0.020
Path ¢
JVQ tot Total effect b= 2.158, t= 32.822, p= <0.001 TSCC tot
Path ¢’

Direct effect, b= 1.691, t=19.665, p<0.001

Figure 2. Mediation of the association between trauma exposure and trauma symptoms by peritraumatic reactions.
Unstandardized B coefficients are displayed with t and p values. Trauma exposure indicates total trauma exposure measured
by the JVQ lifetime total scale, trauma symptoms indicates total score from the TSCC, peritraumatic reactions are measured by
peritrauma scales. Path c indicates the association between trauma exposure and trauma symptoms without the inclusion of a
mediator. Path ¢” indicates the direct effect, i.e. with the mediator. Paths a, b and ¢” are significant as evidence by p < .01. The 't’
statistic is computed by dividing the estimated value of the parameter by its standard error. This statistic is a measure of the
likelihood that the actual value of the parameter is not zero. The larger the absolute value of t, the less likely that the actual
value of the parameter could be zero.

Table 4. Separated mediating models for males/females with TSCC tot, TSCC dis and TSCC pts as dependent variables and JVQ
as independent variable. First model with PT total, then separating the different mediating factors PA, PD and IT.

TSCC
Tot Dis PTS

Independent b BCa CI b BCa CI b BCa CI
PT total F 0.35 0.16-0.53 0.06 0.02-0.12 0.12 0.08-0.17

M 0.32 0.12-0.56 0.07 0.02-0.11 0.10 0.05-0.16
PA F 0.28 —0.18-0.20 0.00 —0.04-0.04 0.00 —0.05-0.05

M -0.07 —-0.30-0.13 -0.02 —0.06-0.02 0.00 —-0.05-0.04
PD F 0.23 0.02-0.50 0.05 —0.00-0.10 0.07 0.01-0.12

M 0.43 0.20-0.68 0.09 0.04-0.14 0.09 0.05-0.14
IT F 0.09 -0.14-0.32 0.01 —0.04-0.07 0.06 0.01-0.11

M -0.90 —23.00-0.00 -0.02 —0.04-0.00 -0.01 —-0.03-0.02

# BCa Cl = Corrected and Accelerated Confidence Interval. Significance is obtained when 0 is not in the confidence interval. Mediation analysis was
performed with the use of the Process macro for SPSS by Andrew F. Hayes.

Table 4). PA did not have any significant indirect
effect in any of the models. In males, a significant
indirect mediating effect of PD could be seen in the
different models, while PD in females showed a sig-
nificant effect regarding TSCC total and TSCC pts. IT
did not show any indirect effect in males, but showed
a significant effect for females regarding TSCC pts.

9. Discussion

This study investigated the relationship between peri-
traumatic reactions, trauma exposure and symptoms
of posttraumatic stress, and the relationship between
trauma and posttraumatic symptoms mediated by
peritraumatic reactions, among adolescents in
Sweden. The main results from this study can be
summarized in three findings.

First, traumatic experiences are common among
young people (84.1%), and these experiences are
accompanied in three-quarters of those with trauma

experiences by at least one form of peritraumatic
reaction, most commonly IT.

Second, the study confirms that peritraumatic reac-
tions were related to the TSCC (b = 0.300, t = 8.585,
p <.001), found in adults (Briere, Scott, & Weathers,
2005) and youth (Dyb et al., 2008). Separating the
different peritraumatic reactions for males and
females, PA did not show any significant indirect
effect, while PD showed a clear indirect effect for
males and a more unclear picture for females. IT
showed an indirect effect for females but not for
males. The reason PA did not show any significant
indirect mediating effect may be that PA reactions
(increased heart rate, faster breathing, sweating) com-
monly result from physical exertion, and may not
necessarily be responses to stressful situations. As
such, PA may have a more moderating role in the
development of symptoms after trauma. The differ-
ences in the roles PD and IT play for males and for
females may reflect gender differences in the process of
symptom development after trauma, but also may be
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because trauma takes different forms for males and
females since they have different developmental paths.
These differences are in line with the study on Yezidi
refugees in Turkey (Tekin et al., 2016), where men
reported more overmodulation (dissociation) and
women reported more intrusive thoughts (undermo-
dulation). Both of these findings may reflect differ-
ences in social factors such as gender roles or
differences in biological factors (sex) in relation to
extreme stress. Finally, this finding supports the crea-
tion of a dissociative subtype of PTSD as suggested by,
for example, Steuwe, Lanius, and Frewen (2012), how-
ever further research is needed.

Third, we found that PD at the time of the event
was related to trauma symptoms (b = 0.769, t = 6.101,
p < .001), as was also found in a normal sample of
children by Dyb et al. (2008) and in a clinical sample
of youth by Sugar and Ford (2012). The association of
PD and current PTSD reactions is also consistent
with findings of studies of PTSD in adults (Johnson
et al., 2001; Lawyer et al., 2006; Marmar et al., 1994;
Werner & Griffin, 2012).

In our model we found support for PD mediating
the relationship between trauma and symptoms.
Other researchers have obtained similar results, such
as Bryant et al. (2011), who found peritraumatic dis-
sociative mediation effects on the relationship
between panic and PTSD symptoms among physical
trauma patients. In the models, PA was not signifi-
cant and IT was significant p < .05 (p = .035) with a
relatively low b value (b = 0.277), with the conclusion
that only PD acted as a mediator of the three vari-
ables tested. Similar results were reported by Dyb
et al. (2008).

The mediating effect of dissociation was higher
for males than for females. Similar results are
reported by Bennett, Modrowski, Kerig, and
Chaplo (2015) who found that PD mediated persis-
tent dissociation only in males. Some studies have
found higher rates of dissociation in girls than in
boys in samples exposed to community violence
(Zona & Milan, 2011).

A question for further research is whether gender
differences in dissociation may depend on the type of
trauma youth experience (Hetzel-Riggin & Roby,
2013). For example, girls are more likely than boys
to experience traumatic events that are highly related
to dissociation, such as sexual abuse (Bernier, Hebert,
& Collin-Vezina, 2013; Collin-Vezina, Daigneault, &
Hebert, 2013; Trickett, Noll, & Putnam, 2011). In the
current study, we did not examine results by trauma

type.

10. Strengths and limitations

The strength of this paper was the use of clearly
defined questions covering a broad range of trauma

exposures and psychiatric symptoms, a large sample
generalizable to the population and a standardized
recruitment process. No cause and effect relationship
can be inferred due to the cross-sectional design.
Because trauma exposure is not a randomly assigned
condition it is not possible to state that the symptoms
are caused only by the trauma exposure. We used
lifetime data, which has an increased potential for
attribution error and puts a strain on memory recall,
leading to the possibility of biased results. Due to our
data collection method, we could not use the separate
incident version of the JVQ, with the effect that all
trauma exposures counted equally regardless of
whether they originated from the same incident or
not, with the obvious result of a higher number of
reported trauma exposure events. Due to the design
of the survey we did not have temporal data; the
student was asked about the most recent event
when answering questions about reactions related to
the event. In designing the survey, we chose to study
the most recent event as this limits recall bias. We did
not control for pretrauma dissociative tendencies,
acute posttraumatic reactions, personality traits,
social support, locus of control, initial depression,
anxiety or prior PTSD, which are constructs with
potential impact on posttrauma psychopathology
(Engelhard, Van Den Hout, Kindt, Arntz, &
Schouten, 2003; Ozer, Best, Lipsey, & Weiss, 2003).
In this paper we chose to limit the research to the
total scale of trauma exposure. Regarding the TSCC,
we used the total scale as well as measures of disso-
ciation and posttrauma symptoms, as these measures
have been used by other researchers. However, the
survey data may be analysed according to other
domains and subscales within the TSCC. For items
within the JVQ and peritraumatic events, further
research will have to be done.

Nonparametric tests were used for bivariate ana-
lyses. No transformations were performed. Missing
cases were deleted from the dataset. Outliers are
known to affect results in regression analysis. We
chose not to remove outliers, as we know from prior
studies that some cases can have extremely high levels
of trauma exposure. Because trauma questions and
peritraumatic items are of score type and their distri-
butions were positive, with a majority of cases
assembled around zero, nonparametric tests were indi-
cated. However, we chose to use parametric tests such
as regression analyses as the sample was large and the
dependent variable was normally distributed.

In this paper we chose to limit the research to total
scale of trauma exposure. In this study we used data
from the most recently reported events, but it would
be important for future research to focus on the age
of first exposure to adverse events because the rela-
tionship between total exposure to violence and
symptoms of hyperarousal has been shown to be



stronger for those first exposed at earlier ages (Miller-
Graff, Scrafford, & Rice, 2016).

11. Conclusion

We found that symptoms after trauma were mediated
by peritraumatic reactions, and that PD seems to
have a clear role, especially for males. Identifying
peritraumatic reactions as early as possible after the
event may help to identify those at risk for PTSD and
other psychiatric symptoms. It may also open the way
for other possible treatments.
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