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bstract Purpose: The authors evaluated the effectiveness of cognitive behavioral therapy (CBT) among
adolescents exposed to the 2004 earthquake in Bam, Iran.
Methods: Four months after the earthquake, 135 adolescents as a case group and 33 adolescents as
a comparison group were evaluated with the Impact of Event Scale Revised (IES-R). Two therapists
were trained in CBT in 3-day classes according to a manual provided by mental health services.
After conducting CBT in the case group, both groups were evaluated again with IES-R.
Results: The severity of posttraumatic stress symptoms significantly decreased among the subjects
given CBT in the case group. The improvement in posttraumatic stress symptoms was attributable
to improvement in each of three-symptom categories (intrusion, avoidance, and arousal) and in the
total score of posttraumatic stress disorder (p � .05).
Conclusions: The findings demonstrate the efficacy of CBT in alleviating posttraumatic stress
symptoms among adolescents after a catastrophic disaster. © 2008 Society for Adolescent Medicine.
All rights reserved.
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On the morning of December 26, 2003, at 05:28 (local time)
major earthquake measuring 6.5 on the Richter scale struck

he city of Bam, Kerman Province, southeastern Iran. The
picenter of the earthquake, with a depth of 10 km, was near
he city of Bam, which was located at 180 km southeast of the
rovincial capital of Kerman and 975 km southeast of Tehran.

The Iranian government estimated the deaths from the
arthquake at 41,000, with some figures exceeding 50,000.
ore than 10,000 survivors were injured.
According to the USAID Disaster Assistance Response

eam (USAID/DART), 85 percent of the buildings had
een destroyed in Bam and the surrounding area.

Although most of the casualties occurred in Bam itself,
he impact on the surrounding rural areas was also severe.

*Address correspondence to: Mitra Hakim Shooshtary, M.D., P.O. Box
4565-441 Shahied Mansori St., Niayesh St., Sattarkhan Ave., Tehran
443813444 I.R. Iran.
cE-mail address: hakimshooshtary@tehranpi.org

054-139X/08/$ – see front matter © 2008 Society for Adolescent Medicine. All
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ccording to a recent survey, more than 18,000 houses
cross 250 villages were completely destroyed. As a result
f the earthquake, the electricity, water supply, and most
ublic health services were completely disrupted.

The earthquake occurred early in the morning, when
hildren and adolescents were asleep. Awakening to the
ound of people weeping and wailing in profound despair
rought their horrendous suffering home in a powerful way.

Serious and long-lasting psychiatric consequences can be
ound in children and adolescents following major stressor
vents [1,2].

Previous studies in Armenia have documented severe
osttraumatic reactions and high rates of comorbid depres-
ion 18 months after the earthquake among children and
dolescents in cities that were close to the epicenter [3,4].

There is accumulating evidence that these sequelae have
dverse effects on their future development, including cog-
ition and attention, social skills, personality style, self-

oncept and self-esteem, and impulse control [5]. Stress and
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rauma during childhood frequently interfere with core de-
elopmental tasks including formation of stable attach-
ents, acquisition of affect regulation, development and

ntegration of self-concepts, and socialization. It is believed
hat stress-sensitive “critical periods” for psychological and
iological development occur during early childhood. Trau-
atic experiences during these critical periods appear to

lter the trajectories of important developmental tasks
6–9]. Many adult psychopathological outcomes attributed
o childhood traumatic experiences, for example, borderline
ersonality disorder, dissociative disorders, somatization,
elf-mutilation, and suicidal behavior, can be understood in
erms of traumatic disruptions in these developmental tasks.
tudies find that a history of trauma in childhood is also a
ignificant risk factor for the development of posttraumatic
tress disorder (PTSD) in adulthood following exposure to a
ew stressor [10].

Recent studies of disaster victims have shown that in-
reased risk for PTSD is associated with how the child
xperiences and interprets the event [11].

Cognitive behavior therapy (CBT) emerges as the best
alidated therapeutic approach for children and adolescents
ho experienced trauma-related symptoms, particularly

ymptoms associated with anxiety or mood disorders [12].
Deblinger and colleagues [13] reported that the 12-week

re- and posttest therapeutic gains for treating school-aged
exually abused children with CBT were sustained after 2
ears. In that investigation, 100 sexually abuse children and
heir nonoffending mothers were randomly assigned to one of
hree experimental cognitive behavioral interventions or to a
ommunity comparison condition. They improved in external-
zing behavior, depression, and PTSD, and their changes were
aintained over the 2-year follow-up period [14].
Another study examined the differential efficacy of trauma-

ocused CBT (TF-CBT) and child-centered therapy for
reating PTSD and related emotional and behavioral prob-
ems in 228 8- to 14-year-old children who have suffered
exual abuse. The results showed that children assigned to
F-CBT had significantly more improvement with regard to
TSD, depression, behavior problems, shame, and abuse-
elated attributions [15].

In a school-based postwar program for war-exposed
osnian adolescents, 55 secondary school students from 10
osnian schools evaluated and centered on a manualized

rauma/grief-focused group psychotherapy protocol based
n five therapeutic foci: traumatic experiences, trauma and
oss reminders, postwar adversities, bereavement, and the
nterplay of trauma and grief and developmental impact.
tudents completed pregroup and postgroup self-report
easures of posttraumatic stress, depression, and grief

ymptoms and postgroup measures of psychosocial adaptation
nd group satisfaction. The evaluation yielded preliminary but
romising results, including reduced psychological distress and
ositive associations between distress reduction and psychos-

cial adaptation [16]. d
Yule et al. [17] showed the effects of a short-term CBT
n children with PTSD symptoms following the Athens
999 earthquake. A reduction of overall PTSD and depres-
ive symptoms and significant improvement in psychosocial
unctioning was reported. Treatment gains were maintained
t 4-year follow-up.

Such findings indicate the need for provision of mental
ealth services in such disasters.

Despite the increased literature base, it is of interest to
ote that the majority of these studies have involved trau-
atized adults, for example, combat veterans or rape vic-

ims [18]. To date, there is more paucity of controlled
reatment outcome studies in children or adolescents after
isasters [19].

Although Iran has experienced earthquakes many times,
here are no studies to evaluate the effectiveness of CBT in
ranian adolescents. Thus, the necessity of such studies is
erceived. This study has evaluated the effectiveness of four
essions CBT by comparing posttraumatic stress symptoms
cores, pre- and postintervention among treated and not
reated adolescents in the city of Bam at 4 months after the
arthquake.

ethods

rocedure

After the first institutional review board of our Mental
ealth Research Center approved our study, at 4 months

fter the earthquake, an area with low socioeconomic status
as selected. At first, two residents of psychiatry conducted

linical interviews with 210 adolescents who lived in tents
week before the intervention. During the clinical interview

he subjects who had at least one of the symptoms of PTSD
ccording to DSM-IV criteria were registered in the study.
t the end, 168 subjects had inclusion criteria for the study.
ecause of limitation in facilities and other equipments, all
f the subjects could not be treated at once. The first 135
ubjects of the list were selected for the intervention; the 33
emaining subjects (comparison group) were put on a wait-
ng list, and in the future they will be placed in other
reatment groups.

ubjects

All of them were between 11 and 20 years old. A demo-
raphic profile was obtained that included information re-
arding exposure, age (15.5 � 2.3), gender (47.4% boys,
2.6% girls), and education (55.6% �8 years, 44.4% �8
ears). The extent of damage to their area was equivalent,
nd they had low socioeconomic status. All subjects had
esided in Bam at the time of the earthquake and thereafter.
ll were exposed to serious direct threats to life, horrifying

xperiences of witnessing mutilating injuries and grotesque
eaths, and hearing agonizing screams for help and cry of

istress from victims.
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None of the subjects in this study had received psychi-
tric treatment before the earthquake. All the subjects and
heir parents were informed of the evaluations and interven-
ion program and agreed to it. The parents gave written
nformed consent for their child’s participation.

easures

First, the subjects were evaluated with the Impact of
vent Scale–Revised (IES-R) for determining the score of
osttraumatic stress symptoms [20]. This instrument is a
elf-report measure comprising 22 items and three subscales
intrusion, hyperarousal, avoidance). Respondents should
ate each item on a scale from 0 (not at all) to 4 (extremely),
ccording to their experience over the past 7 days. The
nstruments were administered in groups by trained mental
ealth professionals. Psychometric properties of this instru-
ent have been reported in Iran [21]. The Persian version of

ES-R has a good internal consistency (Chronbach’s � �
.67–0.87) and test–retest reliability (r � 0.8–0.98, p �
001), and also a good convergent validity with the General
ealth Questionairre-28 (R � 0.8). Factor analysis was

onducted, and three factors solution, which explained
1.6% of the variance, was retained.

This was used in a study of war-traumatized Bosnian
hildren [22] and with children and adolescents who sus-
ained sporting injury or injury following a road traffic
ccident [23]. The Children’s Revised Impact of Event
cale was used in a survey of 2976 children aged 9–14
ears who had experienced war in Mostar, Bosnia [24], as
ell as with Bosnian refugee children living in Greece [25].
GhQ-28 is a screening instrument for evaluating mental

ealth [26]. This scale has four subscales, including somatic
ymptoms, anxiety, social function, and depression. A score
f 23 and over has been suggested as the most efficient
utoff point. The internal consistency of the scale in the
ranian population was high (Chronbach’s � � 0.88) [27].

After this evaluation, 135 of them received CBT, while
3 adolescents were not treated with psychotherapy as the
omparison group. The CBT was tailored to the age/educa-
ional level of the subjects. Treatment was provided in 14
roups. Each group included 8–10 boys and girls. Clini-
ians followed a format for all of the clients. The two
esidents of psychiatry had taught CBT via 3-day classes by
manual provided by mental health services [28,29]. They

articipated in similar groups and observed the process of
reatment; after that, they administered it. CBT involved
ducation about trauma reactions, breathing retraining, pro-
ressive muscle relaxation training, learning self-talk exer-
ises to manage anxiety-producing situations, prolonged
maginal and in vivo exposure, and cognitive therapy. Du-
ation of each session was 2 hours, and children were
trongly encouraged to attend the sessions by giving them
oys, clothes, books, and pencils. Summary of the applied

echniques are observed in Table 1. s
After treatment, which lasted 4 weeks in four sessions,
he subjects in the treatment and comparison group were
eevaluated for scores of posttraumatic stress symptoms
ith the same instrument. All subjects who received treat-
ent completed the entire course of therapy.

tatistical analysis

Demographic characteristics and IES-R scores of the two
roups were compared by using an independent t-test. Ef-
ects of treatment on IES-R scores were assessed by using
epeated-measures analysis of variance (ANOVA), with in-
ervention as the between-group factor and IES-R score as a
ithin-group factor. Differential effects of treatment on
ean scores for the PTSD symptom categories were eval-

ated by using repeated-measures ANOVA, with interven-
ion as a between-group factor and symptom category as a
ithin-group factor.

esults

The mean age of the sample was 15.50 � 2.30; the mean
ge in the intervention group was 15.30 � 2.70, and in the
omparison group it was 16.20 � 2.24; there wasn’t any
eaningful statistical difference (t � �1.96, df � 166, p �

05). Other characteristics of the variable is shown in Table 2.
The mean score of IES-R and its subscales is shown in

able 3. There was no statistical difference in baseline score
f IES-R and its subscales as measured by multiple
NOVA (Wilk’s lambda � 0.95, F � 2.57, df � 3 and 164,
� .05).
Four repeated-measures ANOVAs were conducted, one

ach for hyperarousal, avoidance, intrusion, and total score;
n all of the four analyses Munchly’s test of spherecity was
ot significant, and therefore spherecity assumed was used
or interpretation of result.

For avoidance subscale repeated-measures ANOVAs
hows a significant within-subject main effect, time (F �
33, df � 1,166, p � .001) and significant between-subject
ffect, group (F � 13.07, df � 1,166, p � .001), and an
nteraction of time � group (F � 115.64, df � 1,166, p �
001).

For the hyperarousal subscale, repeated-measures ANOVAs
hows a significant within-subject main effect, time (F �
50.53, df � 1,166, p � .001) and significant between-
ubject effect, group (F � 29.20, df � 1,166, p � .001), and
n interaction of time � group (F � 131.36, df � 1,166,
� .001).
For the intrusion subscale, repeated-measures ANOVAs

hows a significant within-subject main effect, time (F �
04.40, df � 1,166, p � .001) and significant between-
ubject effect, group (F � 19.35, df � 1,166, p � .001), and
n interaction of time � group (F � 101.98, df � 1,166,
� .001).
For the total score, repeated-measures ANOVAs show a
ignificant within-subject main effect, time (F � 206.83,
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f � 1,166, p � .001) and significant between-subject
ffect, group (F � 23.87, df � 1,166, p � .001), and an
nteraction of time � group (F � 185.37, df � 1,166, p �
001).

iscussion

This is a study to compare posttraumatic stress symp-
oms among subjects who were and were not treated with
BT after a catastrophic natural disaster by using pre- and
ostintervention assessments scores. The findings demon-
trate an effect of CBT in alleviating posttraumatic stress
ymptoms.

The significant reduction in severity of overall posttrau-
atic stress symptoms among subjects treated with CBT
as attributable to improvement in all three PTSD symptom

ategories. The benefit with regard to intrusion symptoms is
ost likely explained by the trauma focus of the interven-

ion, in which strategies were employed to increase toler-

able 1
ummary of techniques that were used for the treatment group

sychological debriefing 1–Introduction: purpose of meeting.
2–Facts: participant’s concrete experience
3–Thoughts: early, late thoughts, importan
4–Sensory impression.
5–Reactions: early, later, and current (em
6–Normalization.

ntrusion 1–Introducing the group: reactions to the
2–Make a list of traumatic events and trau
3–Establishing a safe place in their imagi
4–Imagery techniques:

● screen technique: to imagine the ima
● hand and distance technique: to imag
● framing: put a frame around the imag
● positive counter image: to imagine a
● locking away the image: the intrusive
● imaginary helpers: can be used to ch

5–Kinaesthetic techniques: use of touch, m
6–Dual attention tasks: deliberately recall

eyes the side to side rhythmical movem
7–Dream work: examples; dream restructu
8–Homework.

voidance 1–Home work review.
2–Introducing the group: talk about remin
3–Grading traumatic reminders.
4–Imaginal exposure.
5–Drawing, writing, and talking.
6–Homework.

yperarousal 1–Home work review.
2–Introducing the group: connection betw
3–Muscle relaxation.
4–Breath control.
5–Positive self statements.
6–Sleep hygiene: examples; regular routin
7–Home work.

ognitive components Normalizing and educating traumatic even

Children and Disaster, Teaching Recovery Techniques; Patrick Smith, A
risis psychology, Bergen, Norway, in cooperation with Leila Gupta, Sea
nce of reexperiencing phenomena and reduce physiologic h
nd psychological reactivity to traumatic reminders. Using
rojective drawing and storytelling, which contain reference
o the traumatic event, provides a systematic mechanism for
iscussing the traumatic event and responses to it, clarifying
isconceptions about the experience, exploring feelings of

ear, self-blame, and revenge, identifying coping strategies,
romoting support form others with shared experiences, and
roviding referrals for more intensive evaluation and treat-
ent as indicated [30]. Therapeutic efforts were directed at

ssisting subjects to reduce their reactivity.
The beneficial effects of therapy on avoidance symptoms

ay have been because of multiple factors within the group
herapies. Subjects were encouraged by the therapists and
heir peers to express themselves, to engage in activities
ith their families and peers, and to seek support from

amily members at times of renewed distress.
Improvement in the symptom categories of intrusion and

rousal may have also contributed to the reduction of avoid-
nce symptoms. Reduction of avoidance symptoms may

ions.

behavioral, somatic).

of disaster: normalizing and educating.
reminders with contributions from the group.

on a TV
image as if on the palm of therapist’s and then the partners’ hand

image within frame, superimposed on the intrusive image
is framed, then hidden

e content, the action or the outcome of the image
and movement.
matic image with the eyes open while simultaneously tracking with the

the therapist’s hand. This is derived from EMDR technique.
hearsal relief.

d behavioral avoidance, good and bad avoidance.

ling scared and bodily sensations.

e bed, avoid caffeine, relaxation before sleep.

alizing reactions, traumatic reminders.

egrov, William Yule. Institute of psychiatry, London, England; Center for
, Rolf Gjes.
.
t decis

otional,

stresses
matic

nation.

ge as if
ine the
e
positive
image

ange th
essage

the trau
ent of
ring, re

ders an

een fee

e befor
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tle Dyr
ave been due to the values placed on a tightly knit family
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tructure and community involvement that are inherent in
he culture, which discourages isolation and promotes in-
erpersonal interaction. However, this factor would apply to
he comparison group as well as the treated group, so it
ould only explain overall changes over time, not between
roup differences in the rate of recovery.

The beneficial effects of therapy on arousal symptoms may
ave resulted from several components of the intervention.
hese include the use of reexposure techniques under support-

ve circumstances, assistance with identification of traumatic

able 2
he characteristic of intervention and comparison group

ignificance Degree of freedom �2 Control group

S 1 0.408 13 (39.40%)
20 (60.60%)

5
S 2 2.48 13

15

26 (78.80%)
� .05 2 6.04 7 (21.20%)

0 (0.00%)

S 1 0.86 27 (81.80%)
6 (18.20%)

S 1 0.12 14 (42.40%)
19 (57.60%)

S 1 0.11 10 (30.30%)
23 (69.70%)

able 3
he mean score of Impact of Event Scale–Revised (IES-R) in

nterventional and comparison group before and after intervention

ostintervention Preinterventiona PTSD symptom
category

ean SD Mean SD

.60

.42
.49
.67

2.26
2.43

.66

.56

Intrusion
Treated
Not treated

.46

.17
.50
.64

2.11
2.19

.62

.63

Avoidance
Treated
Not treated

.40

.59
.36
.84

2.73
2.63

.65

.77

Hyperarousal
Treated
Not treated

.48

.18
1.10
2.02

7.10
7.20

1.74
1.80

Total score
Treated
Not treated

a There isn’t any significant statistical difference between treated and
ontreated group before indication the intervention: (intrusion t � �1.33
f � 166 p � .05); (Avoidance t � 0.68 df � 166 p � .05); (Hyperarousal
� 0.75 df � 166 p � .05).
tTotal score t � 0.65 df � 0.65 p � .05.
eminders, and utilization of relaxation techniques at times of
enewed distress, especially at bedtime. The literature suggests
hat desensitization, relaxation, and other behavioral tech-
iques are beneficial in treating children with PTSD [31].

One research showed that anxiety management training,
coping skills treatment similar to systematic desensitiza-

ion, in comparison to implosive therapy, an exposure-based
reatment, were similarly effective in reducing the fre-
uency and intensity of intrusions and avoidance [32]. Iden-
ification of interpersonal conflicts and exploration of ap-
ropriate coping skills, including the management of
ggression, may have contributed to improvement in sleep,
hich in turn, may have improved daytime concentration

nd reduced irritability. Reduction of intrusive symptoms
ay have resulted in improvements in certain arousal symp-

oms and vice versa.
In one study, 39 children ages 6 to 17 years old with

hildhood traumatic grief (combination of posttraumatic
ymptoms and unresolved grief symptoms) received the
odified 12-sesion protocol of CBT-CTG. After the inter-

ention, children reported significant improvement in CTG,
TSD, depression, and anxiety [33].

The positive effects of CBT have been shown especially
n sexually bused children. In one study 82 sexually abused
hildren ages 8–15 years old and their primary caretakers
ere randomly assigned to TF-CBT or nondirective sup-
ortive therapy delivered over 12 sessions. Intent to treat
nd treatment completer repeated-measures analyses were
onducted. Intent to treat indicated significant group � time
ffects in favor of TF-CBT on measures of depression,
nxiety, and sexual problems. Among treatment completers,

Intervention group Group variable

Gender
64 (47.40%) Male
71 (52.60%) Female

Age
30 11–13
63 14–16
42 7–20

Education
75 (55.60%) 1–8 y
59 (43.70%) 9–11y
1 (0.70%) �12 y

Losing the family member during earthquake:
100 (74.10%) Yes
35 (25.90%) No

Buried under debris
52 (39.10%) Yes
81 (60.90%) No

Injury
45 (33.30%) Yes
90 (66.70%) No
he TF-CBT group evidenced significantly greater improve-
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ent in anxiety, depression, sexual problems, and dissoci-
tion at the 6-month follow-up and in PTSD and dissocia-
ion at the 12-month follow-up [34]. The benefits of therapy

ay extend beyond those of symptom reduction to encom-
ass areas of adjustment, emerging personality, and a vari-
ty of aspects of proximal and distal development. For
xample, reduction of posttraumatic stress may improve
hildren’s ability to cope with postdisaster stresses and
dversities. Abatement of symptoms may also have benefi-
ial effects through reduction of distress among parents,
hus rendering them more available and supportive.

Longitudinal studies across a spectrum of disasters
ould help to further clarify factors that mediate the onset

nd course of untreated posttraumatic stress symptoms.
Remediation of PTSD symptoms may help to prevent or

urtail academic decline and, in so doing, may minimize
onsequent loss of self-esteem, family disturbance, and peer
ejection.

imitations

One of the most important limitations of this study was
he lack of randomization or any other systematic compa-
able methods. We should state that the comparison group
ad lower education; it might influence response to treat-
ent. Posttraumatic symptoms were measured only shortly

fter the termination of the intervention; hallo and placebo
ffects might be considered as potential threats to under-
tanding of the results.

Other traumatic experiences in the subject’s life were not
sked; it might confound the results, because it is possible
hat some of the PTSD symptoms may be attributable to
ther traumatic experiences, before or after the earthquake.
he last limitation is not to use any measure of exposure.

In conclusion, this study demonstrates that CBT is ef-
ective in reducing the severity of posttraumatic stress
ymptoms among adolescents exposed to a major disaster.
hese findings indicate the need to incorporate CBT inter-
entions, within a comprehensive disaster recovery program
or children and adolescents.
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