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Abstract
This paper describes the risk factors for the dgwekent of posttraumatic stress reactions in
children after a technological disaster in Ghiskgag, Belgium in 2004. Children were
assessed at five months (NL= 128) and at fourteen months (= 69). At T1 and T2
respectively, 7% and 4% of the responding childieowed severe posttraumatic stress
reactions. Of those who showed posttraumaticstessctions at T1, 60% recovered from
these symptoms at T2. One child developed seasitraumatic stress reactions between T1
and T2. Risk factors related to posttraumaticsstreactions were: (a) type of exposure to
the disaster; (b) peritraumatic dissociation duengnmediately after the disaster; and (c)
dissatisfaction with the received psychologicaphel
Keywords:Children, Peritraumatic dissociation, Posttraumstiiess reactions, Posttraumatic

stress disorder, Psychological help, Social supp@&cthnological disaster
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Children Following the Ghislenghien Gas ExplosiBiSD Predictors and Risk Factors

On July 3¢, 2004, an accidental leakage in a high-pressurealajas pipe, that
passed under the industrial zone of GhislenghielgiBm, created an explosion that killed
24 people and injured more than 100 people. Ddétmis buildings on site was projected up
to six kilometers away from the epicenter. Thelesipn was registered up to 16 km from
the explosion site. Due to the magnitude of tredbolumns and the intense temperature,
people burned in their cars while driving on thanbg highway. Hundreds of fire, rescue,
and police personnel rushed to the disaster amalbof the regional hospitals received
numerous victims. Not since the coal mine disastéfarcinelles (August'8 1956) in
which 278 people died has such a wide area of Beldieen affected by a large scale
technological disaster.

The present study aimed at assessing the riskréaftioposttraumatic stress reactions
in children involved in the disaster. It examiribd extent and severity of posttraumatic
stress reactions in these children in regard taygpe of disaster exposure and to assess the
value of the psychological help that was recievedritraumatic dissociation and the type of
exposure were expected to be significant prediadbposttraumatic stress reactions in
children.

Background

Adult survivors of disaster are typically the foafgesearch, but studies including
child and adolescent survivors are expanding quicklorris et al. (2002) conducted a
review of the empirical literature on disaster witg between 1981 and 2001 and found 27
relevant studies on young survivors: 17 studieceored natural disasters, six studies
involved technological disasters, and four stuétesised on mass violence. Most of these
studies concentrated on posttraumatic stress oeacind related disorders, but some studies

focused on other problems such as health concethkas of resources. Fifty-two percent
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of the school-age samples in the review were fdorgiiffer from severe or very severe
effects. These figures indicate that children lbarstrongly affected by disasters. However,
posttraumatic stress disrder (PTSD) rates aftésaster varied enormously in children,
ranging from 0% to 95% (Saigh, Yasik, Williams, kag Koplewicz, 1999). The large
variability in prevalence rates may be caused Hgrdinces in age of the children, proximity
to the potentially traumatizing stimuli, use offdient diagnostical instruments, study design,
time-lapse between exposure and assessment, andtthie of the disaster (Shaw,
Applegate, & Schorr, 1996). Since Pfefferbaumigew of the literature in 1997, several
authors have again noted the need for longitudinalies on children and adolescents
exposed to traumatic events, including technoldglsasters, because of the possibility of
delayed onset or chronic persistence of PTSD sympi{e.g., McFarlane & Van Hooff,
2009; Shah & Mulholkar, 2000).

The studies mentioned above also reported diffe@encfactors predicting PTSD in
children. For example, with regard to age, noificant differences between age groups
have been found (John, Russell, & Russell, 208130, with regard to gender, contradictory
results have been found, although most studiegtexpbigher symptom levels in girls
(Norris et al., 2002). Other predictors of PTSximidren have been studied to a far lesser
extent. Among others, a recent study on traumasxe and PTSD in the general
population (Copeland, Keeler, Angold, & Costell60Z) found children to be more
vulnerable to developing PTSD symptoms when thelyswdfered from an anxiety disorder
prior to the exposure, when they came from an irepiekied or less educated background, or
when they had experienced multiple traumas. Whiestudy of Copeland et al. (2007) took
a broad approach, including psychiatric history andironmental factors, other studies have
zoomed in on predictive aspects of the potentiadiymatizing event itself, such as injury

severity, perceived distress or negative emotiand,peritraumatic dissociation (Bryant,
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Salmon, Sinclair, & Davidson, 2007; Ehlers, May&WBryant, 2003). In adults, indications
have been found that subjective aspects of thetégan, level of fear during the event) play
an important role in the development of subseqBdi8D symptoms (Bernat, Ronfeldt,
Calhoun, & Arias, 1998). In the aftermath of autrea, an important challenge involves the
identification of individuals who will develop PTSHarvey and Bryant (2002) expected the
diagnosis of acute stress disorder (ASD), whicfediffrom posttraumatic stress disorder in
its requirement of three or more dissociative symy, to meet this challenge. The rationale
is that the dissociative symptoms in the acute @haasy identify those at risk of later
developing PTSD. One of the most important trapnealictors appears to be peritraumatic
dissociation. According to Marmar, Weiss, and Net£1998), peritraumatic dissociation is
the occurrence of dissociative symptoms durinchortyy after exposure to extreme events.
It also involves acute alterations in cognitive gedceptual functioning at the time of a
traumatic event.

In children, peritraumatic dissociation has hatuyn studied, although some
indications have been found that it is a risk faatachildren as well. In a study including 45
young victims of traffic accidents, peritraumatisgbciative experiences were reported by
62% of the sample (Schafer, Barkmann, Riedess&gléulte-Markwordt, 2006). Among the
peritraumatic responses measured (i.e., depergatiah, derealization, and emotional
numbing), derealization accounted most stronglytHervariance in posttraumatic stress
reactions three months after the accident, expigiBB% of the variance. Also in child
survivors of sexual abuse and in children hospialifor burns, peritraumatic dissociation
has been shown to predict PTSD development (Kadlmwlge, Amaya-Jackson, & Saxe,
2005; Saxe et al., 2005). Bui et al. (2010) fothrat the studies that examined the
relationship between peritraumatic reactions aeditvelopment of subsequent PTSD

symptoms in children (Dalgleish et al., 2008; Rédfbum et al., 2003; Schéfer et al., 2004)
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relied on non-validated instruments and did notriisinate between distress and
dissociation. The study by Bui et al. (2010), inieh children aged 8 to 15 were enrolled to
participate after a traffic accident, revealedgmiicant association between peritraumatic
variables and two measures of PTSD symptoms. bjeetive was to assess the predictive
power of both peritraumatic distress and peritraisyissociation for developing acute
PTSD symptoms in school-aged children. Peritrainustress appeared to be a robust
predictor of who will develop PTSD symptoms amamg sample. Peritraumatic distress
indexes reactions such as “fear, helplessness@marhreferring to theédiagnostic and
Statistical Manual of Mental Disorders, Fourth Edit (DSM-IV) PTSD criterion A2

(Brunet et al., 2001). Meiser-Stedman et al. (2@vestigated the relationships between
ASD and a number of demographic, trauma, cogniting, trauma memory variables in a
sample of children and adolescertis{93) involved in assaults and motor vehicle aatisle
Several cognitive variables and the quality of tnaumemories, but not demographic or
trauma variables, were correlated with ASD and alediated the relationship between
peritraumatic threat and ASD. In Dalgleish e{2008), dissociation did not account for
significant unigue variance in later PTSD, over abdve ASD criteria. Furthermore,
thresholds of either three or more re-experiensyrgptoms, or six or more re-
experiencing/hyperarousal symptoms, were as effeeti predicting PTSD as the full ASD
diagnosis. We could not locate any studies ortrpernatic dissociation in children who
were victims of a disaster nor empirical evidenodhee efficacy of any kind of psychological
help in the immediate aftermath of a disaster. pReghis, Furr et al. (2010) conducted a
meta-analytic examination of posttraumatic strgssptoms and found that disasters had a
significant effect on youths’ posttraumatic stregsiptoms; female gender, higher death toll,
child proximity, personal loss, perceived thread distress at the time of the event were

each associated with increased posttraumatic styasgtoms. They concluded that youths
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are vulnerable to appreciable posttraumatic ssgsgptoms after disaster, with pre-existing
child characteristics (i.e., gender), aspects efdisaster experience (i.e., natural vs. man-
made), and study methodology each associated waithtions in the magnitude of the effect.
Alisic et al. (2011) concluded, from their meta-gse of longitudinal studies, that the most
notable predictors of long-term posttraumatic streere symptoms of acute and short-term
posttraumatic stress, depression, anxiety, andhfangosttraumatic stress. Female gender,
injury severity, duration of hospitalization, anelant rate shortly after admission to the
hospital accounted for small effects.
Method

Procedure

In the context of a general survey of people paéntinvolved in the accident,
inhabitants living no farther than 5 km away frdme £xplosion epicentre and employees of
all companies located on the industrial site ofsBimghien were contacted to participate in
the study. Family members living at the same afdamd family members of all deceased
persons were also invited to participate. Questes were sent by mail five months (T1)
after the disaster. Those who did not reply withire and a half months were contacted by
telephone. Individuals agreed to participate engtudy by sending a consent form or by
simply filling in and sending back the questioneair the preaddressed envelope with stamp.
Fourteen months (T2) after the disaster, each pewbo responded to the first questionnaire
and their family members received a second quesioa for the longitudinal follow-up of
the impact of the disaster. A reminder was seahittempt to reach a higher response
percentage at T2.
Participants

The target group of the larger study, approvedrbgthical board belonging to the

Scientific Institute of Public Health, comprisec tburvivors of the Ghislenghien gas



Ghislenghien Gas Explosion 10

explosion and their family members, as well as famiembers of deceased victims: 3,448
households, including 7,148 adults (persons agegkafs and older on August,2004) and
820 children between the ages of 8 and 14. Childedow the age of 8 years were excluded
from the study sample for reliability reasons beeaiine study included self-report data from
the children’s point-of-view. Five months afteettlisaster (T1), the response rate at
household level was 18%lE 607 households). Valid questionnaires weredilbut by

1,027 adults (response rate of 14%) and 128 chiltesponse rate of 16%). Fourteen
months after the disaster (T2), the response tdteusehold level was 56% of the 607
households who received the second questionngimid questionnaires were filled out by
579 adults (46% of those who received the secoedtgunnaire) and 69 children (53% of
those who received the second questionnaire). 1A64.4% of the children were male and
45.6% were female. At T2, 51.4% of the childrenewmale and 48.6% were female.
Measures

Children ranging from 8 to 14 years old receivaefiastionnaire adapted to their age
at T1. The second questionnaire (at T2) was shbeteause it ommitted open questions as
well as questions with invariable content suchemalyraphics, exposure, etc.

The questionnaire contained two sections: one@eetith questions that had to be
filled in by an adult caregiver of the child andexond section with questions that could be
directly answered by the child. The first sectimmtained questions concerning socio-
demographic data, absenteeism in school, consumgtimedications, utilization of health
services, and both specialized medical and psydmsmare. Questions regarding
recollections of the proximity and exposure to disaster, experienced life threat,
peritraumatic experiences, and posttraumatic stesggions had to be answered by the

children themselves.
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Assessment of posttraumatic stressreactions. The type of disaster exposure and
posttraumatic stress reactions in the childrenliraain the Ghislenghien disaster were
assessed using a French translation of the ChattrBomatic Stress Reaction Index (CPTS-
RI; Dewulf, 2005; Frederick, Pynoos, & Nader, 199Zhe CPTS-RI does not allow for a
specific PTSD assessment (cf., the re-experientagdance, and hyperarousal symptom
clusters described in the DSM-IV and ICD). Howebis instrument allows assessment of
the severity of posttraumatic stress reactions Bpaint Likert scale ranging from hdt at
all or neve)) to 5 @ lot or alway3. The total score is normed as follows: 12 os ieslicates
an absence of symptoms; between 12 and 24 refarpdttern of mild symptoms; between
25 and 39 suggests a pattern of moderate symptmtween 40 and 59 refers to a clinical
image of severe symptoms, and more than 60 ischcaition of very severe symptoms.

Type of exposure. Twenty-three yes or no questions, based on thewsapossible
disaster-related experiences, assessed how tldeesrhivere involved in or have been
exposed to the disaster, allowing for a classikeceabf the type of exposure. This
classification contained three main categories kvfadl into seven subcategories. The first
category was composed of primary victims (i.e.,ihgbeen exposed to direct life threat
and/or human damage and/or to the disaster its€ljee subcategories were created: (a)
children who experienced direct life threat inchglinjured children (Cat 1); (b) children
who directly witnessed human suffering (burnedjiiegl, and/or deceased victims; Cat 2);
and (c) children who directly witnessed the exmaogiCat 3). The second category
contained secondary victims (i.e., indirect witresssr those who had been confronted with
the disaster through the affective proximity toran@ary victim). These were the family
members or close relatives who either fall in stdgary four (i.e., were injured or killed in
the disaster; Cat 4) or in subcategory five (o could have been injured or killed in the

disaster; e.g., family members or colleagues akwdro were not present at the site of the
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explosion; Cat 5). The third subcategory of seeopdictims encompassed the children who
were exposed to the disaster in a sensory way iblibwt withessing human damage (e.g.,
smell, sound, and viewing the explosion from aatise; Cat 6). Finally, the third main
category, defined as tertiary victims, were chifdveno had not been directly exposed to the
disaster but were informed about it through medizecage or conversations; this class did
not contain any subcategories (Cat 7). Children did not fit in any of the previous
categories were considered non-victims (Cat 8).

Peritraumatic dissociation. Reactions indicative of peritraumatic dissociatioere
measured by the Child Dissociation Experience SEasvulf, 2005), a self-rating scale for
children age 8 to 14 years, which is an adaptesioeiof the Dissociative Experiences Scale
developed for adults (Carlson & Putnam, 1993). iline items of this scale assess
sensations of emotional numbness, distancing, twsien, unreality, depersonalization,
out-of-body experiences, amnesia, time distort@m anaesthesia. Children answered each
guestion using a 5-point Likert scale ranging frbrfmot at all) to 5 o a great degl Since
internal consistency was adequate (Cronback¥s85), an index of peritraumatic
dissociation was computed by adding the scoreb®nine items. Thus, a higher total score
represented a higher amount of peritraumatic diason.

Psychological help. The assessment of psychological help was related to the
psychosocial interventions provided by psychologists or other mental health jordéss
and to the type (collective, individual, telephone, etc.) and number of sessions. These
guestions were answered by one'of the parents of the child at T1., Psycholdgieashe
evaluated through the following yes or no question: “Did the/child receive psyatalbglp
(personally or by telephone) after the event?”: The timing of first regepsgchological

help (conversation) was coded as follows: (1) the day of the event; (2) the yief&@)da
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during the 2 or: 3 following days; (4).during the 4-or 5 following days; and (5) during.the 6 or
7 following days. 'The amount of help received and its origin were assessed by ttvenext
questions: *How many conversations,of psychological help have there been?” andti/ho t
the initiative for those conversations?”, The possible answers for theNater‘l asked for
help”; “I have beeniinvited.and | accepted on voluntary -basis”; ‘I have been forcée to ta
part in these conversations”; and “Other.”. Two questions related to the peroenefdsoof
the psychological sessions for the/child were: “How much the session has Hekfousae
child” and “How much the session had allowed him/her to feel better?” Those questions
were rated.on 5-point Likert scales ranging fronmdt @t all) to 5 (very much. Finally, two
yes orino questions werelasked regarding the children.who had not received psyalhologic
help. The!first question.examined whether the parent would have liked his oriher child to
receive psychological help.and the second asked whether they had been offereat hiedyy t
finally did not receive.

Results

Posttraumatic Stress Reactionsin Children

The results have been interpreted using the DSMRPTSD criteria as a reference,
even though the researchers did not proceed taucofmmal clinical diagnostic interviews
with the children who participated in the studys Pable 1 shows, nearly all of the children
who responded were exposed, to some degree, Ghiséenghien disaster and, therefore,
meet the Al criterion (exposure to a potentialutnatic event) required for a PTSD
diagnosis (American Psychiatric Association, 1994)ith respect to the subjective exposure
(criterion A2), at least one of the subcriteria trhsve been experienced in order to classify

for a PTSD diagnosis. In the present sample, 76#teochildren satisfy this criterion, while
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64% of those children have experienced intenseey)%1% experienced hyperagitation at
the moment of the explosion or immediately aft@%Sfelt powerless when the disaster
occurred, and 44% reported horror.

The answers on the items indicative of symptomergghg to the common B, C, and
D clusters of the PTSD syndrome (DSM-IV-TR) werewgyed in one single severity score.
At T1, 21% of the children reported mild symptori4% moderate symptoms, 3% severe
symptoms, and 1% very severe symptoms. Convelthedymeans that 61% of the sample
did not report any posttraumatic stress reactioffida At T2, the proportion of children
reporting mild symptoms was similar (21%), but pineportion of moderate to very severe
symptoms had decreased over time to 4.3% and Q3écteely.

With respect to the duration (criterion E) of thegenptoms, only 11% of the children
reported the three types of posttraumatic stressions at T1, and only 6% did so at T2.
This indicates that the number of posttraumatiesstreactions decreased over time.

Finally, in relation to impairment (criterion Fhe disaster was found to have elicited
interpersonal difficulties in 2.5% of the case3 atand 1% at T2. School problems, as a
result of the disaster, were reported by only tiitdeen (2.5%) at both T1 and T2. Thus, it
appears that the Ghislenghien disaster provokedratiier small problems in the children’s
social relations and at school. However, 13% efdhildren reported family problems at T1
and 10% at T2. At T1, 14% of the children confidrkat their disaster-related experiences
made them unhappy. In sum, criterion F was enddrge23% of the children at T1 and 14%
at T2.

[Insert Table 1 About Her¢€]
The Development and Evolution of Posttraumatic Stress Reactions
Nearly half of the childrenN = 4) showing severe posttraumatic stress reactibmg

had experienced a direct threat to their life (DatTwo of them developed severe
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posttraumatic stress reactions in the aftermathetlisaster which appeared to be resolved
at T1. Of the children who reported a direct thieeat at T2l = 23) only one suffered from
severe posttraumatic stress reactions while helisheot report these symptoms at T1. One
child reporting severe posttraumatic stress reastad T1 no longer showed these symptoms
at T2. These results show that most children reetaresilient over time. Two children out
of the 18 children belonging to Cat 2 suffered freewere posttraumatic stress reactions at
T1. These children still showed posttraumaticsstmeactions at T2. One of the children
presented with posttraumatic stress symptoms imtheediate aftermath of the disaster, but
no longer showed these symptoms at T1 or T2. ©€kildren with posttraumatic stress
symptoms at T1, two children out of the 28 in Ca¢orted having been direct witnesses of
the explosion, but did not see any burned or deckaistims. The 12 children who
witnessed the explosion and responded at T2 didexalop severe posttraumatic stress
reactions. One of these children developed pasttatic stress reactions at T1 but did not
display these symptoms at T2. The results alsicate that throughout the study 93% of the
responding children did not develop severe postiedic stress reactions. One child, with a
family member who was wounded or died (Cat 4), tged posttraumatic stress reactions at

T1 but did not show a significant amount of sympsaah T2.

Degree of Exposure

Table 1 provides an overview of the children’s eéegof exposure to the disaster.
Since none of the responding children were injunetie disaster, the most intense type of
exposure experienced by the children was life thokee to the explosion, without having
been injuredl = 23).

In general, taking into account the norms usetiénquestionnaire for assessing the
severity of the posttraumatic stress reactionsrehalts show that children who were

exposed as primary or secondary victims presenittdmoderate to mild posttraumatic
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stress reactions (scores between 12 and 24). hildewcho had a family member that was
injured or killed (Cat 4) still presented with mode posttraumatic stress reactiand 1
(severity score between 25 and 39). The othedilshowed an absence of symptoms. At
T2, only the Cat 1 children still presented withdreymptoms. In the other groups of
children, the posttraumatic stress reactioad disappeared.

These results were confirmed through a statistinalysis (ANOVA) examining the
evolution of the severity of PTSD symptoms in tliféedent groups. The results revealed
that the mean severity scores were lower at T1 & di2,F(1, 58) = 15.65p =.0001. The
effect of the type of exposure was also significk(, 58) = 3.72p = .003. Cat 1 children
showed the same amount of symptoms as the Cat €ar@ichildren. These groups showed
more symptoms than the Cat 5 children, whose clelaéive could have been injured but was
not. Cat 6 and 7 children showed the least amolusymptoms. The interaction between the
time of measurement and the type of exposure wasigmficant,F(5, 59) = 1.36p = .25.
PTSD Risk Factorsat T1and T2

Table 2 and Table 3 show the correlations betweepotential predictors, such as
the degree of exposure and the severity of postiatia stress reactions at T1 and T2,
respectively.The results of the regression analysis in Tabledicate that the severity of
posttraumatic stress reactions at T1 was stromigyad to the type of exposure (from
primary to tertiary victims), to peritraumatic di€sative reactions and to received
psychological help. Age and gender were not faonae linked to symptom severity. The
regression model explains 42% of the total variance

At T2, the severity of PTSD-related symptoms wast peedicted by peritraumatic
dissociative reactions and the severity of symptatikl (see Table 5). This regression
model explains 60% of the total variance.

[Insert Table 2 About Her €]
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[Insert Table 3 About Here€]

[Insert Table4 About Her €]

[Insert Table 5 About Her €]
Psychological Help

At T1, five children (4.2%) had received psychot@jihelp in the form of a personal
contact. Two of those children belonged to Cawb, others to Cat 2, and one to Cat 3. No
one in the other categories received psychologiekd.

Only three of the nine children with severe positnatic stress reactions at T1
received psychological help. Of the six childreithveevere posttraumatic stress reactions at
T1 who did not receive psychological help, threlobhged to Cat 1, two to Cat 2, and one to
Cat 3. The parents of two Cat 1 children, who tped severe posttraumatic stress
reactions at T1, had expected and hoped to reseive kind of support or help, but
ultimately they did not receive any help.

Type, Timing, and Per ceived Benefits of Psychological Help

The timing, frequency, and kind of psychologicdiphat children received after the
disaster was diverse. Some children received péggital help three days after the disaster.
Two children attended a single session, two othédien received two sessions, and one
child attended 10 sessions. These sessions wrénoldvidual and collective: (a) in the
context of a family sessioMN(= 1); (b) in the form of a telephone contaétx 1); and (c) in
the context of a session with someone from outsiddamily (N = 1).

Of the five children who received psychologicalghbetween the time of the disaster
and T1, three developed a significant amount oftgasmatic stress reactions at T1. There
was an equal proportion of each possible type iofigny exposure. Between T1 and T2, two
children continued to receive psychological heipe(find 15 sessions, respectively). The

child who received more intensive psychologicaptstlll showed a significant amount of
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posttraumatic stress reactions at T2, while therathild did not show any posttraumatic
stress reactions at T1 or T2. Due to the smallbarrof children who received psychological
help and the diversity of interventions, it was oapible to analyze the efficacy of the
interventions.

However, it was possible to examine the benefelfcts of treatment, as perceived
by the parents, at T1. The parents of the chilerea received psychological help estimated
this help as very useful for their child (four aitfive parents reported the highest possible
score of usefulness) and reported that the hel@haded their child to feel better or
relieved (the same four out of five parents regbtte highest degree of satisfaction). In just
one case, the psychological help was seen as uinbahi®r the child. This child developed
severe posttraumatic stress reactions at T1, birtffaomation was available at T2 because
the second questionnaire was not answered.

Discussion

This study examined risk factors influencing theesiy of posttraumatic stress
reactions in children involved in a technologicedaster (i.e., the type of exposure to the
disaster, peritraumatic dissociation, and the tfpesychological help that was received).
Prevalence and Prediction of Posttraumatic Stress Reactions

The results of this study show that in the samplkesponding children between the
ages of 8 and 14 years, 7.5% presented severeguusdtic stress reactions at T1 and 4.3%
still showed these reactions at T2. For theseldl, 60% of those who presented with
posttraumatic stress reactions at T1 did not ptesih these symptoms at T2 (three out of
five responding children at T2).

These results indicate that several risk factonevassociated with the severity of
posttraumatic stress reactions. The first riskdiawas the type of exposure, which referred

to the subjective experiences of the children.c&leed life threat, experienced by the
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children who were primary victims, was the highestl of exposure. The secondary
victims, who were direct withesses of severe humdfering (e.g., burned, injured, and/or
deceased victims), family members or close relatofesomeone who was injured or died
during the disaster, or direct withesses of thdasipn, were also affected, but to a lesser
degree. Children who were exposed to the disastesensory way (e.g., smells, sounds,
and viewing the explosion) were still less affectédmight be surprising that children only
showed moderate to mild posttraumatic stress symptdfter being directly confronted with
life threat and/or human suffering or bereaveméfihile the type of exposure was expected
to lead to a different subjective experience, éxigerience may also have been different in
children exposed to the same objective facts.

The second risk factor that came out of this studyg peritraumatic dissociation
during or immediately after the disaster, i.e.sd@ative reactions such as out of body
experiences, amnesia, automatic pilot behavionglwision, disorientation, and
depersonalization. Reactions of peritraumaticatisgion appeared to be the most important
factor in the development of posttraumatic strgsspgoms at T1. This finding is in
accordance with Ozer et al. (2003) and Lensvelteldrd et al. (2008), but to our knowledge
there are no other studies with which our findingghe impact of peritraumatic dissociation
on children’s disaster experiences can be compdred.meta-analysis on predictors of
PTSD in adults, one subjective response duringenpially traumatizing event stood out
among risk factors for PTSD: peritraumatic disstbora(Ozer, Best, Lipsey, & Weiss, 2003).
A more recent meta-analysis of studies publishéddren 1995 and 2004 (Breh & Seidler,
2007) confirmed Ozer et al.’s results (2003), big not clear whether or not these findings
are valid in respect to children. According to \&ar Velden and Wittman (2008), a
limitation in most of these studies is the absesfdbe evaluation of possible confounding

variables in the relationship between peritraumdissociation and posttraumatic stress
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reactions. For instance, controlling for mentaltieproblems occurring in the first few days
or weeks post-event could modify the current ins@tbout peritraumatic dissociation. This
is in line with other findings which suggest thag reports of peritraumatic dissociation
during or immediately after the particular eventyrbe biased by the current psychological
state of the affected individual (Bryant, 2007; @aln& Merkelbach, 2004; Harvey &
Bryant, 1999; Marshall & Schell, 2002). Since Gieislenghien study did not offer the
possibility of gathering data on the pre-disastental health of the participants, it is unclear
whether or not these findings are also applicablehildren. According to Bui et al. (2010),
it is possible that peritraumatic dissociation jresdthe persistence of PTSD rather than its
development. Our results cannot verify that, bitiife research could measure the
peritraumatic reactions more immediately aftera@kplosion. Although early posttraumatic
stress symptoms are robust predictors of latetnaoshatic stress symptoms, measuring
peritraumatic distress in the children belongingliféerent victim categories might also have
been extremely useful in predicting the developnoéithronic posttraumatic symptoms.
Another point of discussion concerns the fact thatquestions regarding the proximity and
exposure to the disaster, experienced life thpeatiraumatic experiences, and posttraumatic
stress reactions relied on recollections reportethe children themselves. These
retrospective data could imply a memory bias irs¢hehildren but a lack of empirical
evidence makes it impossible to draw conclusionth@nsubject. Future research could
benefit from collecting data from younger child@ntheir greater dependence on adults may
provide additional useful insights to the invedtig@a of trauma associated with disaster
exposure, however this was not possible in thidystu

Nevertheless, it is advisable to include peritratierdissociation and/or distress in
screening measures intended to identify childrersktfor the development of chronic

posttraumatic sequelae. In an explorative studly sirvivors of severe motor vehicle
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accidents, De Soir and Goffings (2012) proposezutg a set of grounding and
psychological stabilization techniques in ordecaointer peritraumatic dissociative states.
Explorative quantitative and qualitative researnlttos kind of advanced psychological
support indicates beneficial effects on preventirgdevelopment of posttraumatic stress
reactions in accident survivors, but this still @& be confirmed by randomized controlled
trials with disaster survivors and children, mgpedfically.

The results mentioned above indicate that, evéreihumbers are small, the children
in our study should have received more help inriraediate aftermath of the disaster.
Although, it is important to note that it was thergnts who answered the questions regarding
the psychological help that their children receiaed the perceived benefits of that help.
This shows a possible mediating relationship betvibe impact of the disaster on adults and
the well-being of their children. It remains urarl@vhether or not the provided help reached
its targets.

Limitations

Although this study followed children on a longitn@l basis, results also reflect the
problems inherent to retrospective research afteclanological disaster. Among others, it
did not take into account the psychiatric histooy the environmental factors which might
have had an effect on the disaster experiencdseadhtolved children. As always, disasters
are sudden and there is difficulty in creating atoa group.

Another limitation is the low overall response rated8% and 16% for the children.
This response rate makes generalization and irtiatgon of the prevalence levels quite
difficult. The study population included all peepirho could possibly have been affected.
No exclusion criteria were established. The oVeesponse rate at household level at 5
months was 18%. In order to increase the resp@atsemong the direct victims, they were

contacted by psychologists who tried to motivagaitio participate in the study. A majority



Ghislenghien Gas Explosion 22

of the people who declined to participate did nahimo be confronted with the disaster
again. Furthermore, bureaucratic and politicalessregarding the responsibility of a disaster
situation often lead to a delay in the onset ofmitiic study. The low response rate
necessitates careful interpretation of subseq@snits. Differences in respondent
characteristics may lead to a bias in prevalentmates and associations. In order to
increase the participation rate in disaster reseaguestionnaires could be completed during
a face-to-face interview, but this implies moreowggses. A higher response rate in other
studies could also be a result of the shorter itntexval between the disaster and the first
administration of measures.

There could be three different causes for the tdakesponse to the present study.
First, people might not have been able to answeegtkestionnaire due to hospitalization or
recovery, be it physical or emotional. These peopay not have wanted to be confronted
with the disaster again. Secondly, it is possibé those living farther away from the
epicenter of the disaster have not filled in thegjionnaires because they did not feel
involved or concerned with the disaster. This ddehd to a non-response bias related to the
exposure. Finally, this study was not integratethe global management of the disaster.
Several official institutions approached the a#elctictims and provided numerous official
forms to complete. This may have led to disappoéntt in the authorities and lack of
willingness to participate in a scientific study.

The suddenness of a technological disaster puespnessure on the researchers
regarding the development of an adequate reseantdcpl. A methodological problem
concerns the definition of “affected” populatiom addition to the direct victims who were
on the site of the disaster, a rather large grdupsidents were included in the study

population in order to not miss any potentiallyeated victim. Nevertheless, a response
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percentage of 20%, which was almost reached, isidered normal for postal questionnaires
(CROSP/IHE, 1995).
Recommendations for Future Research

In thefuture, a specific monitoring system for generalqgitioners could be set up in
order to allow for more detailed monitoring of chién involved in a disaster. The results of
this study indicate the variety in both the evalatof posttraumatic symptomatology and the
need for psychological help. A personalized cantamuld raise the probability of a better
diagnosis, an identification of the needs of vigjrand a more valid diagnosis of
posttraumatic sequelae. This would increase tlaéitguf trauma research in groups of
children involved in disasters, allowing for thevdlpment of more specific instruments to

identify posttraumatic stress reactions in childrerlved in technological disaster.
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Posttraumatic Stress Reactions in Children Involwvetthe Ghislenghien Disaster

T1 T2 pT1-T2
N=28 %valid N=69 % valid
Criterion Al:
Objective Overall 120 99.2 67 98.5 n.s.
exposure
Cat 1: Primary victim — direct life 23 19.2
threat
Cat 2: Primary victim — direct withness 18 15.0
of human suffering
Cat 3: Primary victim — direct withness 29 24.2
of the explosion (without exposure to
human suffering)
Cat 4: Secondary victim — close 1 .8
relative injured or dead
Cat 5: Secondary victim — close 5 4.2
relative could have been injured or
dead (but was not)
Cat 6: Secondary victim — partial 18 15.0
exposure at a distance (e.g., smells,
sounds, vibrations)
Cat 7: Tertiary victim — exposure via 25 20.8
media or conversations
Cat 8: No exposure 1 .8
Criterion A2:
Subjective Overall 89 75.4 51 75.0 n.s.
exposure
Intense anxiety 75 63.6
Powerlessness 59 49.6
Horror 52 44.1
Agitation 61 51.3
Criterion B, C,
& D: Overall 47 39.2 20 27.4 .0001
Symptoms
No symptoms 73 60.8 53 72.6
Mild symptoms 25 20.8 15 20.5
Moderate symptoms 17 14.2 3 4.1
Severe symptoms 4 3.3 2 2.7
Very severe symptoms 1 .8 0 0
Criterion E:
Duration and
current presence Symptoms started immediately after 15 14.0
of symptoms the disaster
Current presence of symptoms 12 11.3 4 5.6 .008
Criterion F:
Dysfunction Overall 27 22.7 10 13.7 .0001
Disaster experience led to unhappiness 17 14.2 4 5 5
Difficulties in social relationships 3 2.5 1 1.4
Difficulties in school work 2 1.7 2 2.7
Difficulties in family life 16 13.2 7 9.6
PTSR Current PTSR 9 7.5 3 4.3 .0001
Resolved PTSR at T1 3 2.5
Resolved PTSR at T2 3 4.3
Onset PTSR after T1 1 1.6
No PTSR 57 89.1
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Presence of 4 3.4
peritraumatic

dissociation

during the

disaster
Note. T1 = Time One; T2 = Time Two; n.s. = non-sigraiint; PTSR = Posttraumatic Stress Reactions.
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Table 2.

Correlations Between the Main Variables for thel@t&n Included at T1

1 2 3 4 5
1. Severity of PTSD at 5 months -
2. Age -.039 --
3. Gender .079 .159* --
4. Type of exposure -.393**** .008 .065 --
5. Severity of dissociation A488** 1361 -.061 308*x** -
6. Psychological support received  .394**** - 1541 .220** -.191* -.048

Note. T1 = Time One; PTSD = Posttraumatic Stress Deghdl= 112;Gender (0 = boy; 1
= girl); Type of exposure (higher scores indicatwédr degree of exposure); Psychological
support received (0 = no; 1 = yes).

tp<0.10 p<0.05.**p<0.01.**p<0.001. *** p<0.0001.
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Table 3.

Correlations Between the Main Variables for thel@t&n Included at T2

1 2 3 4 5 6
1. Severity of PTSD at 14 months -
2. Age -.207t -
3. Gender .230* .024 -
4. Type of exposure -442%** - 060 .006 --
5. Severity of dissociation 501x** 106 .020 - AQ7HEE*
6. Severity of PTSD at 5 months J42%%x . 2031 1981 - 477k AGgrrrx
7. Psychological support received 358 - 229* 2051 -.202% -.067 .306**

Note. T2 = Time Two; PTSD = Posttraumatic Stress Diegid = 62.
Tp<0.10 p<0.05.*p<0.01.**p<0.001. *** p<0.0001.
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Table 4.

Predictors of the Severity of PTSD Symptoms at Btivio

Severity of PTSD Symptoms at 5 Months Btd. t Equation Adj. R AR?
Model 1: Sociodemographic Variables F(2, 109) = .490 -.009  .009
Age -.053 -.544
Gender (0 = male; 1 = female) .087 .903
Model 2: Exposure Type F(3,108) = 7.277*** 145 159
Age -.053 -.602
Gender (0 = male; 1 = female) 114 1.274
Exposure (from primary victimto no -.400  -4.547***
victim)
Model 3: Peritraumatic Dissociation F(4, 107) = 13.235** 306  .163
Age -117  -1.446
Gender (0 = male; 1 = female) 141 1.755¢t
Exposure (from primary victimto no -.269  -3.226**
victim)
Peritraumatic dissociation 430 5.103***
Model 4: Psychological Help Received F(5, 106) = 17.001*** 419 .114
Age -.051 -.677
Gender (0 = male; 1 = female) .047 .617
Exposure (from primary victimtono -.185 -2.363*
victim)
Peritraumatic dissociation 458  5.920%**
Received psychological support 363  4.667***
(0 =no; 1 =yes)

Note. PTSD = Posttraumatic Stress Disordérs 112.
Tp<0.10; 1< 0.05; *p < 0.01; ***p < 0.001.
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Table 5.

Predictors of the Severity of PTSD Symptoms at 44tiv

Severity of PTSD Symptoms at 14 months Btd. t Equation Adj. R2AR?
Model 1: Sociodemographic Variables F(2,59) =3.202* .067 .098
Age -213  -1.718%
Gender (0 = male; 1 = female) .235 1.8997
Model 2: Exposure Type F(3, 58) = 8.562*** 271  .209
Age -.240 -2.193*
Gender (0 = male; 1 = female) .238 2.180*
Exposure (from primary victim to no victim}.458 -4.182***
Model 3: Peritraumatic Dissociation F(4,57) = 11.314***403  .136
Age =273  -2.746**
Gender (0 = male; 1 = female) .230 2.324*
Exposure (from primary victim to no victim)}.295  -2.727**
Peritraumatic dissociation 405 3.724**
Model 4: Psychological Help Received F(5, 56) = 17.746***579  .171
Age -.130 -1.466
Gender (0 = male; 1 = female) 122 1.414
Exposure (from primary victim to no victim}.102 -1.026
Peritraumatic dissociation 222 2.258*
Severity of PTSD at 14 months 542 4.968***
Model 4: Psychological Help Received F(6, 55) = 15.952***595  .022
Age -102 -1.165
Gender (0 = male; 1 = female) .095 1.106
Exposure (from primary victim to no victim}.070  -.714
Peritraumatic dissociation .264 2.663**
Severity of PTSCat 14 months 497 4,537
Received psychological support 167 1.821f%

(0 =no; 1 =vyes)

Note. PTSD = Posttraumatic Stress Disordér 62.
tp<0.10; 1< 0.05; *p < 0.01; **p < 0.001.




