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Objectives: The aims of this study were to exam-
ine the symptoms of posttraumatic stress and anxiety/
depression in Korean children after direct or indirect
exposure to a single incident of trauma during a fire-
escape drill and to assess the incidence of psychiatric
disorders in this population.

Method: A total of 1,394 students who attended
the elementary school at which the traumatic event
took place were evaluated using self-administered
questionnaires (the Child Posttraumatic Stress
Disorder-Reaction Index [CPTSD-RI], State Anxiety
Scale of the State-Trait Anxiety Inventory for Children
[STAIC], and Children’s Depression Inventory [CDI]),
as well as structured diagnostic interviews (Diagnostic
Interview Schedule for Children, Version-IV [DISC-
IV]) at 2 days (time point 1), 2 months (time point 2),
and 6 months (time point 3) after the incident. The
335 students who witnessed the accident were defined
as the direct-exposure group, and the remaining
students (n=1,059) were defined as the indirect-
exposure group. The study was conducted from
May to November 2007.

Results: At time point 1, the prevalence of se-
vere posttraumatic stress disorder (PTSD), anxiety,
and depressive symptoms was 18.2%, 5.5%, and
3.4%, respectively. The prevalence of severe PTSD
symptoms, as measured by the CPTSD-RI, was signif-
icantly higher in the direct-exposure group than in the
indirect-exposure group (36.6% vs 12.7%, respectively;
P<.001). At time point 2, the prevalence of severe
PTSD symptoms was 7.4% (14.0% in the direct-
exposure group and 4.9% in the indirect-exposure
group, P<.001). The mean total CPTSD-RI score was
significantly higher (P<.001) in the direct-exposure
group than in the indirect-exposure group. At time
point 3, thirty-eight of the 58 subjects (65.5%) evalu-
ated with the DISC-IV in the direct-exposure group
had 1 or more of the 7 anxiety/depressive disorders
assessed, including subthreshold diagnoses. Among
the diagnoses meeting full DSM-IV criteria for each
disorder, agoraphobia was the most prevalent (22.4%),
followed by generalized anxiety disorder (13.8%),
separation anxiety disorder (6.9%), PTSD (5.2%),
and social phobia (5.2%). When the subthreshold di-
agnoses were considered along with the full syndrome
diagnoses, separation anxiety disorder was the most

common diagnosis (41.4%), followed by agoraphobia
(34.5%), obsessive-compulsive disorder (22.4%),
PTSD (20.7%), and social phobia (20.7%).
Conclusions: The results of this study provide

important evidence that various anxiety/depressive
disorders, in addition to PTSD, might follow after
direct or indirect exposure to trauma. Our findings
highlight the importance of comprehensive screen-
ing for psychiatric problems in children exposed to
trauma of any scale.
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O n May 17, 2007, two mothers of school children fell
to their deaths from a height of more than 20 m when
a basket attached to a fire engine ladder they were riding on
swung abruptly after a wire connecting the ladder and the
basket snapped. The women had been participating in a fire
escape drill that was part of a family safety exercise program
conducted at local elementary schools in Seoul, Republic of
Korea, by the Seoul Metropolitan Fire and Disaster Man-
agement Department. Since its launch in 2006, the program
has been conducted by fire departments from the city in 28
elementary schools. The program, which seeks to increase fire
safety awareness, includes demonstrations of fire extinguish-
ing, rescue operations, and first-aid administration. The 2
women had been participating in a rescue demonstration.

At the time of the accident, about 240 fourth grade stu-
dents and their mothers, all of whom witnessed this event,
were participating in this 3-hour program. Approximately
100 students who were looking out of their classroom win-
dows also observed the accident.

It has been proposed that exposure to various types of
traumatic events is associated with an increase in posttrau-
matic stress symptoms in children.'” Previous research has

PSYCHIATRIST.COM 1148



Focus oN CHILDHOOD AND ADOLESCENT MENTAL HEALTH

also reported an elevated prevalence of probable anxiety/
depressive disorders after exposure to trauma.* Research-
ers have explored the nature of trauma and the degree of
exposure, as well as its relationship to posttraumatic stress
reactions. Indirect trauma in children has also received clin-
ical attention, since it has been suggested that it is associated
with various psychiatric symptoms after the event.’

Several recent studies have proposed that indirect ex-
posure is sufficient to induce posttraumatic stress disorder
(PTSD) in vulnerable populations such as children and ado-
lescents. Vila et al’ reported that the prevalence of PTSD
in children indirectly exposed to a hostage-taking incident
(children who were in the same school at the time of the
incident but were not directly exposed to it) was 15%. In a
study investigating the prevalence of posttraumatic stress
symptoms in children attending school in London 6 months
after the September 11,2001, World Trade Center attack, 9%
of the subjects were classified as having moderate to severe
PTSD symptoms with functional impairment.®

With regard to childhood PTSD, Terr” has proposed that
Type I traumas (the result of a single and sudden traumatic
event) differ from Type II traumas (the result of chronic
and repeated traumas) in children and that the symptoms
following Type I traumas are the typical features of PTSD in
children. The majority of studies concerning Type I traumas
in children have focused on their responses to direct expo-
sure to natural disasters, transportation disasters, or terrorist
attacks,"**’; few longitudinal data have been published with
regard to how children respond to indirect traumas.

It should also be noted that previous studies of children
and adolescents exposed to traumatic events have mainly
focused on PTSD and have not assessed a range of psychi-
atric disorders. Moreover, few studies have used structured
diagnostic instruments to evaluate mental disorders follow-
ing traumatic events. Comparative studies of the differences
in the impact or consequences of various levels of exposure
to indirect traumas (eg, witnessing the event, hearing about
the event) have not been conducted.

The aims of this study were to examine the symptoms
of posttraumatic stress, anxiety, and depression following
direct or indirect exposure to a single-incident of trauma
in Korean children and to assess the incidence of psychiat-
ric disorders in this population using structured diagnostic
interviews. In addition, we tried to examine the impact of
the trauma not only on the children who had witnessed the
incident but also on the children who had been present at
the school on the day of the accident but did not actually
witness the event in order to compare the psychiatric con-
sequences of direct and indirect exposure.

METHOD

Subjects and Procedure
Figure 1 shows a flowchart of the study procedure. All of
the children who attended the elementary school at which
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Figure 1. Participant Flow and Follow-Up*
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‘Time point 1=2 days after incident; time point 2 =2 months after
incident; time point 3 =6 months after incident.

the accident took place (n=1,456; first—sixth grade) were
potential participants in this study. A total of 1,394 stu-
dents who agreed to participate in this study and provided
sufficient data were included in the statistical analysis (re-
sponse rate=95.7%). The first assessment was conducted
2 days after the incident (time point 1). Self-administered
questionnaires—the Child Posttraumatic Stress Disorder-
Reaction Index (CPTSD-RI)," the State Anxiety Scale of
the State-Trait Anxiety Inventory for Children (STAIC),""?
and the Children’s Depression Inventory (CDI)"*"*—were
completed by each subject in the presence of experienced
child and adolescent psychiatrists and master’s level psy-
chologists (experienced in working with children and
adolescents), who ensured that the subject understood the
items. Subjects with severe posttraumatic stress symptoms
(CPTSD-RI total score >40) or anxiety/depressive symp-
toms (State Anxiety Scale of the STAIC total score>49
or CDI total score>29) were identified as potential can-
didates for participation in the diagnostic interview using
the Diagnostic Interview Schedule for Children, Version IV
(DISC-1V).">'® At time point 1, only the DISC-IV PTSD
module was administered.

At time point 2 (2 months after the incident), the
CPTSD-RI was administered to the subjects. A total of
1,175 students were evaluated (response rate =84.3%) in this
second assessment. There were no significant differences
in demographic characteristics between the excluded and
included subjects.

At time point 3 (6 months after the incident), self-
report questionnaires (CPTSD-RI, State Anxiety Scale of
the STAIC, and CDI) were first administered to the stu-
dents who had witnessed the accident (direct-exposure
group). A total of 335 students, 235 fourth grade students
who had been participating in the fire escape drill and
100 students who had been looking out their classroom
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windows, were included. Subjects with severe symptoms
of posttraumatic stress or anxiety/depression (applying the
same cutoff points used at time point 1) were evaluated us-
ing the DISC-IV. Seven psychiatric disorders were assessed:
PTSD, major depressive disorder, social phobia, separation
anxiety disorder, agoraphobia, generalized anxiety disorder,
and obsessive-compulsive disorder. The decision of which
disorders should be included was based, in part, on the
available posttrauma literature™* and the expert opinions
of experienced child and adolescent psychiatrists.

The present study was approved by the Institutional Re-
view Board for human subjects at Seoul National University
Hospital in Korea. The parents of the subjects provided their
written informed consent for the assessment of the children.
The children or adolescents provided verbal assent to par-
ticipate in the study.

Assessments

Child Posttraumatic Stress Disorder-Reaction Index.
Posttraumatic stress disorder symptoms were evaluated
using the 20-item self-report CPTSD-RL.' Symptom fre-
quency ratings were made on a 5-point Likert scale. The
total CPTSD-RI score can range from 0 to 80, and a total
score of 40 is considered the cutoff point for severe post-
traumatic stress symptoms.

State Anxiety Scale of the State-Trait Anxiety Inventory
for Children. The State Anxiety Scale of the STAIC consists
of 20 self-rating questions that measure the level of anxiety."
The State Anxiety Scale requires the subjects to describe how
they feel at the present time and how their anxiety increases
in response to situational stress and declines under relaxed
conditions. The Korean version of the STAIC was standard-
ized by Cho and Choi,"” who established a total score of 49
as the cutoff value for severe anxiety symptoms.

Children’s Depression Inventory. The CDI consists of
27 self-rating questions with a Likert scale of 0 (not pres-
ent) to 2 (present and marked), and the total scores can
range from 0 to 54."” The item domains include negative
mood, interpersonal problems, negative self-esteem, inef-
fectiveness, and anhedonia. The Korean version of the CDI
was standardized in 1990, and its validity and reliability in
Korean have been well established and previously report-
ed." A total score of 29 is considered the cutoff point for
severe depressive symptoms in the Korean version.

Diagnostic Interview Schedule for Children, Version IV.
Psychiatric disorders diagnosed according to the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV)" criteria were assessed using the Korean version
of the DISC-IV. In this study, the DISC-IV scoring algo-
rithms were derived from data provided by parents in order
to ascertain the presence of a diagnosis. The test-retest reli-
ability of the DISC-IV has been reported to be good.'® The
reliability and validity of the Korean version of the DISC-IV
were previously determined."” For the diagnostic assessment
of PTSD, we assessed both “full” PTSD (all DSM-IV criteria
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met) and “subthreshold” PTSD. At time point 1, the symptom
duration was less than 1 month, and we therefore used the
term “early” PTSD (PTSD without the duration criterion).'®
Subthreshold PTSD was defined as having more than half
of the required symptoms in each of the 3 symptom clusters
(reexperiencing, avoidance, hyperarousal) or meeting full
criteria for 2 of 3 symptom clusters."” To meet subthreshold
criteria using the DISC-IV PTSD module, symptoms also
needed to be present for 1 month or longer following the
event and to cause functional impairment. Subthreshold
diagnoses were also provided for the other psychiatric dis-
orders assessed. In brief, subthreshold diagnoses were made
by including subthreshold symptoms that caused functional
impairment, but not to the extent of the DSM-IV threshold
level.

Statistical Analysis

Group differences in clinical variables involving contin-
uous data were computed using an independent 2-sample
t test or 1-way analysis of variance (ANOVA). Between-
group comparisons involving categorical data were assessed
using the X’ test or Fisher exact test. The significance level
was set at P=.05 (2-tailed). Changes in posttraumatic stress
symptoms and anxiety/depressive symptoms were assessed
using repeated measures ANOVA.

RESULTS

At time point 1, the prevalence of severe levels of PTSD,
anxiety, and depressive symptoms was 18.2%, 5.5%, and 3.4%,
respectively. The prevalence of severe PTSD symptoms, as
measured by the CPTSD-RI, was significantly higher in the
direct-exposure group than in the indirect-exposure group
(36.6% vs 12.7%, respectively; P<.001). A total of 285 sub-
jects (20.4%) participated in the diagnostic interview: 261
subjects (77.9%) from the direct-exposure group (n=335)
and 24 subjects (2.3%) from the indirect-exposure group
(n=1059). The prevalence of early PTSD diagnosed by the
DISC-IV PTSD module was 10.9% (n=31). An additional
39.6% of the children (n=113) met the criteria for subthresh-
old early PTSD. The incidence of subthreshold early PTSD
was significantly higher in the direct-exposure group than in
the indirect-exposure group (X’ =3.88, P=.049). The boy:girl
sex ratio for full syndrome early PTSD subjects was 1:1.7, and
the ratio for subthreshold early PTSD was 1:0.9. With regard
to the self-administered questionnaires, the mean total scores
on the CPTSD-R], State Anxiety Scale of the STAIC, and CDI
were significantly higher (P<.001) in the direct-exposure
group than in the indirect-exposure group (Table 1).

In the follow-up assessment at time point 2, the prevalence
of severe PTSD symptoms was 7.4% (14.0% in the direct-
exposure group and 4.9% in the indirect-exposure group,
P<.001). The mean total CPTSD-RI score was significantly
higher (P<.001) in the direct-exposure group than in the
indirect-exposure group (Table 1).
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Table 1. Changes in CPTSD-RI, State Anxiety Scale of the STAIC, and CDI Scores According to Group and Time*

Direct-Exposure Group

Indirect-Exposure Group

Time 1 (n=335)

Time 2 (n=335)

Time 3 (n=335) Time 1 (n=1,059) Time 2 (n=3840)

CPTSD-RI"** 33.4+18.5 21.2+16.3 27.6+18.6 21.8+13.9 13.5+12.4
State Anxiety Scale of the STAIC™ 37.1+10.4 31.7+9.0 29.7+9.3
CDI* 13.6+8.9 12.7+8.8 10.5+7.3

*All values are expressed as mean + SD.

*Significant differences in between-group comparisons of CPTSD-RI, State Anxiety

Scale of the STAIC, and CDI scores at time points 1 and 2 (P<.001).

‘Significant differences in within-group comparisons of CPTSD-RI scores between time points 1 and 2 (P<.001).
“Significant differences in within-group comparisons of CPTSD-RI, State Anxiety Scale of the STAIC, and CDI scores between time points 1 and 3

(P<.001, P<.001 and P=.021, respectively).

Abbreviations: CDI = Children’s Depression Inventory, CPTSD-RI = Child Posttraumatic Stress Disorder-Reaction Index; STAIC = State-Trait Anxiety

Inventory for Children.

Figure 2. Rates of Full Syndrome and Subthreshold Diagnoses as Assessed by Structured Interviews in Children (n=>58) in the

Direct-Exposure Group at 6-Month Follow-Up
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Abbreviations: GAD = generalized anxiety disorder, OCD = obsessive-compulsive disorder, PTSD = posttraumatic stress disorder, SAD =separation

anxiety disorder.

As shown in Figure 2, at time point 3, thirty-eight of the
58 subjects (65.5%) evaluated with DISC-IV had 1 or more
of the 7 psychiatric disorders assessed, including subthresh-
old diagnoses. Among the diagnoses meeting full DSM-IV
criteria for each disorder, agoraphobia was the most prev-
alent (22.4%), followed by generalized anxiety disorder
(13.8%), separation anxiety disorder (6.9%), PTSD (5.2%),
and social phobia (5.2%). When the subthreshold diagnoses
were considered along with the full syndrome diagnoses,
separation anxiety disorder was the most common (41.4%),
followed by agoraphobia (34.5%), obsessive-compulsive dis-
order (22.4%), PTSD (20.7%), and social phobia (20.7%).
The boy:girl sex ratio for the subjects who had 1 or more
of the psychiatric diagnoses assessed was 1:2.5. The girls
tended to have a higher prevalence of PTSD than the boys
when the full syndrome and subthreshold diagnoses were
considered together (x*=2.91, P=.082).

Significant changes over time were detected in the results
of self-administered questionnaires (Table 1). Between time
points 1 and 2, within-group comparisons of scores showed
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a significant decrease in the mean total CPTSD-RI scores
in both the direct and indirect-exposure groups (P<.001),
and there was also a significant group difference (P=.001).
Between time points 1 and 3, within-group comparisons
of CPTSD-RI, State Anxiety Scale of the STAIC, and CDI
scores were conducted in the direct-exposure group. The
mean CPTSD-RI, State Anxiety Scale of the STAIC, and
CDI scores significantly decreased over time (P<.001,
P<.001 and P=.021, respectively).

DISCUSSION

In this study, at the baseline assessment (time point 1),
18.2% of the exposed children showed severe PTSD symp-
toms measured by the CPTSD-RI, regardless of whether they
actually witnessed the event. Approximately half (51.5%) of
the subjects who participated in the diagnostic interview at
time point 1 were diagnosed as having early PTSD, when
full early PTSD (10.9%) and subthreshold early PTSD
(39.6%) were considered together. Severe levels of anxiety
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or depressive symptoms were also reported in the exposed
children. At time point 2, only the CPTSD-RI was admin-
istered to the subjects, and the results showed a decrease in
the prevalence of severe PTSD symptoms to 7.4%.

In our study, at time point 1, we used the definition
of “early” PTSD (PTSD without the duration criterion)"®
instead of acute stress disorder or subacute stress disorder
(acute stress disorder minus the dissociation criterion),”
since we used the DISC-IV PTSD module for the diagnos-
tic assessment. Although PTSD and acute stress disorder
share similar symptom clusters and impairment criteria, the
specific symptom numbers or intensities required for diag-
nosis vary, and, most of all, additional dissociative symptoms
are specified in acute stress disorder. Unfortunately, post-
traumatic dissociative reactions were not examined in this
study.

Our results are comparable to those reported in recent
posttrauma studies. Eight weeks after a tsunami struck
Thailand, the prevalence of PTSD symptoms in children liv-
ing in displacement camps, affected villages, and unaffected
villages was 13%, 11%, and 6%, respectively.” Following a
1999 earthquake in Greece, the estimated incidence of PTSD
was 5% after 3 months.”’ However, the instruments used
to measure PTSD symptoms in the previously mentioned
studies were different from the one used in our study, and,
therefore, it may be inappropriate to compare the results
without adjusting for any demographic or clinical differences
that might exist among the samples of each study. It is worth
noting that our assessment of PTSD symptoms at time point
2 was critical, since it has been suggested that acute manifes-
tations of psychiatric problems have either disappeared or
become more permanent by 8 weeks posttrauma.

Our findings extend the growing body of evidence
suggesting that individuals may experience PTSD symp-
toms after viewing distressing scenes or media footage,
such as those of the traumatic events that took place on
September 11, 2001.%"” In other words, regarding the re-
sponses of children to exposure to indirect traumas, there
is a possibility that subjects might have a clinical level of
posttraumatic stress symptoms, regardless of whether they
are directly exposed (eg, witnessed the event involving death
or serious injury) or indirectly exposed (eg, did not witness
death or injury but were exposed to media-based coverage
or heard about it) to the traumatic event.

Recent studies have shown that children can suffer from
PTSD symptoms without meeting the traumatic event
criterion of the DSM-IV,>* which was the case for the
indirect-exposure group in this study. Although the subjects’
scores on the self-administered questionnaires were lower
in the indirect-exposure group than in the direct-exposure
group at time points 1 and 2, it is worth noting that 12.7% of
the subjects from the indirect-exposure group at time point
1 and 4.9% at time point 2 had severe PTSD symptoms. The
results of this study suggest that population-based screen-
ing for mental health problems in children after traumatic
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events should include those who are indirectly exposed to
the trauma. As proposed by Schwarz,” the level of subjective
involvement and the intensity of emotional reactions may
play a role in determining the “exposure” to any specific kind
of trauma, and these criteria are as important as the physical
proximity to the vital threat.

One of our main findings was that a wide range of
anxiety/depressive disorders were identified in addition to
PTSD at the follow-up assessment in the subjects who had
directly witnessed the accident. At the 6-month follow-up,
38 subjects (11.3%) in the direct-exposure group (n=335)
had 1 or more of the 7 psychiatric disorders assessed, either
full syndrome or subthreshold diagnoses, as evaluated by the
DISC-1V. In a recent study by Vila et al.,’ the Kiddie Schedule
for Affective Disorders and Schizophrenia for School-Age
Children (K-SADS) was used for the diagnosis of DSM-IV
psychiatric disorders. During the follow-up period, in addi-
tion to PTSD, separation anxiety disorder (n=3) and major
depressive disorder (n=2) were diagnosed in a sample
of directly exposed children. However, the sample size of
that study was smaller than that of our study. In a prevalence
study of psychopathology among school children 6 months
after the September 11, 2001, World Trade Center attack,
28.6% of all children had 1 or more of the 6 probable anxiety/
depressive disorders.* The most prevalent disorders in that
sample were probable agoraphobia, followed by probable
separation anxiety disorder and probable PTSD. The results
of that study are comparable to those of ours, which also
identified agoraphobia and separation anxiety disorder as the
main psychiatric diagnoses. However, supposedly because
of the nature of their population-based survey with a large
sample size, the Diagnostic Interview Schedule for Children
Predictive Scales, instead of structural diagnostic interviews,
was used to assess probable psychiatric disorders.

In a 9-month follow-up study examining the effects of
motor vehicle accidents, Keppel-Benson et al** reported rates
of PTSD and specific phobia of 14% and 10%, respectively,
from a structured diagnostic interview using the Diagnos-
tic Interview for Children and Adolescents. A longitudinal
epidemiologic study, which used the Child and Adolescent
Psychiatric Assessment to evaluate psychiatric disorders in
children, reported that trauma exposure, apart from PTSD,
was related to the lifetime occurrence of a variety of psycho-
pathologies, with the strongest links being to depression and
anxiety disorders.” In addition to the previously mentioned
anxiety/depressive disorders following traumatic events,
researchers also focused on other behavioral/emotional
problems as long-term consequences of childhood trauma,
including attachment problems, disruptive behavior disor-
ders, alcohol and substance abuse, and eating disorders.”*”

The variety of psychiatric disorders observed in the
follow-up assessment of this study highlights the impor-
tance of comprehensive screening for psychiatric problems
in children exposed to trauma of any scale. Our data may be
useful for targeting mental health services toward children
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and adolescents after various traumatic events, including
indirect traumas.

Several limitations to this study should be noted. First, it
may be inappropriate to generalize the results of this study
to children affected by other kinds of traumatic events.

Second, we did not examine the various psychosocial fac-
tors that might influence how children respond to trauma.
The family factor is one such factor, and it has been pro-
posed that individual factors may interact with factors in the
family, leading to the development of posttraumatic stress
symptoms or other psychiatric symptoms.* Parental psy-
chopathology, mother-child relationship, or family stress,
which are examples of several notable factors reported in
PTSD literature, were not evaluated in this study. Paren-
tal trauma exposure or parental PTSD were not assessed,
which has the limitation of precluding an evaluation of the
relationships between these parental conditions and the
occurrence of psychiatric symptoms in their children. Re-
cent studies suggested parental trauma exposure and PTSD
as putative risk factors for the development of PTSD, de-
pression, and anxiety disorders in offspring.”

Third, regarding individual factors, the preincident
psychiatric status of the children, including preexisting psy-
chiatric disorders, was not examined in our sample. Fourth,
we did not examine the nature or degree of exposure, as
well as its relationship with the posttraumatic reactions in
children and their families.

Finally, structured diagnostic interviews were admin-
istered only to the direct-exposure group at the 6-month
follow-up, and we were unable to assess the incidence or
prevalence of psychiatric disorders in the indirect-exposure
group. At the 6-month follow-up, the school principal and
most of the parents from the indirect-exposure group were
extremely concerned about administrating the self-report
measures, including the measure of PTSD, and the possible
distressing effects on children, such as reexperiencing the
incident; these concerns prevented a follow-up assessment’s
being carried out at time point 3 for the indirect-exposure
group. Further studies are needed in order to identify the re-
lationship between the level of exposure to indirect trauma
and the likelihood of various anxiety/depressive disorders
in children.

CONCLUSIONS

The results of this study provide important evidence that
various anxiety/depressive disorders, in addition to PTSD,
might follow after direct or indirect exposure to indirect
trauma. Our findings highlight the importance of com-
prehensive screening for psychiatric problems in children
exposed to trauma of any scale.
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