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ABSTRACT

This study was to investigate the range and severity of post-trau-
matic stress reactions displayed by children and adolescents residing
near the epicenter, one year after the Taiwan Chi-Chi Earthquake and
to examine the relations of these symptoms to developmental stages
and objective features of trauma exposure. Earthquake Exposure In-
dex for Youths and Child Posttraumatic Stress Disorder Reaction In-
dex were administered to 1,169 children and 1,201 adolescents from
two heavily impacted townships. Severity of posttraumatic stress re-
actions was found to vary by a “dose effect” of earthquake exposure.
Variation in the prevalence of PTSD symptoms was found across age
and gender groups. Younger children and females reported more PTSD
symptoms. More adolescents disclosed restricted negative affects and
guilty feelings, whereas younger boys presented such symptoms in a
more extreme way. Given that age and gender show variable effects
on post-traumatic symptoms developed, there may be a need to imple-
ment a broad disaster recovery project with periodic screenings as well
as age-specific and gender-appropriate mental health program.

I. INTRODUCTION

The 1999 Taiwan Chi-Chi Earthquake, which
measured 7.3 on the Richter scale, was the most
deadly natural disaster in Taiwan in the last century.
This devastating earthquake struck the whole island
country at near midnight of September 21, 1999 for
almost one minute, and especially hit both densely
populated farms and the rugged rural mountain re-
gions of central Taiwan, leaving a surprisingly high
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toll of deaths, injuries, and damage. Approximately
2,494 people lost their lives and over eleven thou-
sand got injured. More than 106,159 houses and a
great number of schools were either completely
destroyed or damaged (National Alliance for Post-
Earthquake Reconstruction, 2000). Particularly dis-
tressed by the trauma were the children and adoles-
cents of these regions. They have not only been -
stunned by the fateful events such as personal and/or
family injury, witnessing death of family, friends, and
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neighbors, as well as damages and collapses of -

houses, but have also been experiencing unfortunate
adversities following the earthquake such as being
“school-less” due to collapse of their schools, relo-
cation and/or separation from family, and undesirable
living conditions.

Exposure to trauma has been a risk factor in
psycho-pathogenic impact noted in human history and
literature for years. In the Word Disaster Report
1993, the International Federation of the Red Cross
and the Red Crescent Societies (IFRC, 1993) pointed
out that 7766 disasters worldwide were reported be-
tween 1967-1991, with a higher than 7 million death
toll and nearly 3 billion affected people. On the other

hand, studies have suggested that more than 10% of"

people have been exposed to some type of natural
disaster in life (Kessler, et al., 1995; Norris, 1992).
Thus, disaster is not an uncommon event in the lives
of individuals. Although not all cases have devastat-
ing consequences, severe traumas may have impacts,
physiological and/or psychological, on individuals’
lives. Especially, Posttraumatic Stress Disorder
(PTSD), as one of the most costly consequences, in-
fluences not only the individual’s life but also the
mental health system and society as well. However,
only in the last two decades have researchers started
making systematic efforts to investigate PTSD and
its correlates. PTSD was first included as an official
diagnostic category for adults in the third edition of
Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-III) in 1980 (American Psychiatric Asso-
ciation [APA], 1980).

Although children and adolescents are not ex-
cluded in disaster encounters, research on children’s
and adolescents’ traumatic responses is even less
abundant and less systematic than research on adult
trauma. Based on review of previous studies, Orlee
(1993) pointed out that, studies prior to 1985 consid-
ered disasters to have only short-term effects on chil-
dren and few empirical studies on trauma-related psy-
chological problems had been conducted with younger
subjects. Only in 1987 did a revision of DSM-III
(DSM-III-R) finally include an official diagnostic
category for children and adolescents (APA, 1987).
More and more studies about reactions of children
and adolescents following trauma have been carried
out in the past two decades and have resulted in mixed
findings.

Nevertheless, it has been documented, to date,
that children and adolescents may experience the full
range of posttraumatic stress symptoms (La Greca et
al., 1996; Pynoos et al., 1993). Once the diagnosis is
established in childhood and adolescence, PTSD is
usually chronic and debilitating (Green er al., 1994,
Nader et al., 1990). The level of exposure appears to
be strongly associated with severity and course of

posttraumatic stress reactions (Green, 1991; Loni gan
et al., 1994; Pynoos et al., 1996). Also, age and
gender may present variable effects on risk for PT SD
symptoms (Green et al., 1991; Korol et al., 1999;
Shaw et al., 1996).

1. Posttraumatic Stress Reactions in Children and
Adolescents

What may be the commonly seen chronic post-
traumatic stress reactions in children? Bradburn
(1991) found that, for example, 6-8 months after the
San Francisco Earthquake, the most frequently re-
ported symptoms in children of 10-12 years old in-
clude recollection of the earthquake caused by re-
minders (73%), feeling fearful while recollecting the
event (70%), exaggerated startle responses (64%), and
intrusive thoughts (50%). In a study conducted two
years after the Buffalo Creek flooding disaster, Green,
et al. (1991) found that the most frequently reported
symptoms in children of 2-15 years old include pain-
ful feelings caused by reminders (65%), diminished
social activities (40%), and restricted affects (39%).
Orlee (1993) concluded that, similar to adults’ PTSD,
the common posttraumatic reactions to disaster in
western children and adolescents include sleep prob-
lems such as insomnia, nightmares, fear of being alone
in the dark and sleeping alone, and sleepwalking; loss
of capacity to learn, impaired concentration, and
memory impairment; intrusive images and thoughts
triggered by trauma-related environment and often
associated with intense anxiety; repeating trauma-re-
lated play and games; panic attacks; fear of trauma
reminders; separation anxiety; hypervigilance to
dangers; decreased self-efficacy and sense of in-
security; loss of derived pleasure from regular ac-
tivities; anger, irritability, and aggressive behaviors;
and depression, guilt and hopelessness.

The profiles of symptom presentation appeared
somewhat different in Taiwanese youths during a
short period after the Earthquake. For instance,
Soong et al. (2000) by using an aboriginal tool,
Postearthquake Questionnaire for Students (PEQS),
in a survey conducted three months after the Chi-Chi
Earthquake found that reexperiencing feeling
(48.6%), avoiding thoughts (42.5%), reliving acts
(41.6%), and fear of being alone (41.3%) are most
often reported symptoms in 2-9 graders from a town
(Yu-Chih) near the epicenter. Similarly, Chao and
Wu (2000), using the same PEQS, found that,
approximately 4 months after the same earthquake,
behavioral reenactment (59.2%), avoidance of
thoughts/feelings (54.9%), and separation anxiety
(53.9%) led the PTSD symptom list in 3-6 graders
from another town (Tung-Hsih). Distinct from the
symptom manifestations in younger children, Hsu
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(2000), by using the Posttraumatic Stress Reaction
Index (PTSRI; Chen er al., 2000), in 681 students
from a senior high school located near the epicenter
(Pu-Li Town), found that difficulty concentrating
(52.8%), hypervigilance and oversensi-tivity to sur-
roundings (37.7%), preoccupation with earthquake re-
occurrence (31.7%), and hypersomnia (34.1%) were
the most often reported symptoms three to four
months after the Earthquake. These existing studies
of Taiwanese youths were all conducted around three
to four months after the earthquake. Unanswered is
the question whether or not the symptom manifesta-
tions and differences between children and adoles-
cents remain over a long period of time.

2. Predictors of PTSD Symptoms: Trauma
Exposure, Age, and Gender

(i) Trauma Exposure and PTSD Symptoms

Existing research suggests that individuals more
exposed to trauma exhibit a greater extent of post-
traumatic stress symptoms in Western samples (Belter
et al., 1991; Lonigan et al., 1994; McFarlane, 1987;
Shore et al., 1986; Pynoos et al., 1996). For example,
Shore et al. (1986) found that higher onset rates of
PTSD and other psychiatric disorders were detected
in the sample with more exposure to the volcanic
eruption of Mount St. Helens during a short period
and in the first year after the disaster. Similar pat-
terns were found in adults (Chen et al., 2002) and in
Children (Chao & Wu, 2000) approximately three to
four months after the Chi-Chi Earthquake. For ex-
ample, Chen et al. (2002) found that, compared to
low-exposure adults from a rural area of Taipei, high-
exposure adults living near the epicenter manifested
significantly more immediate and delayed posttrau-
matic psychological responses. Chao and Wu (2000)
reported that children with any kind of earthquake
exposure such as being trapped, having injuries to self
or relatives, and seeing death scored significantly
higher than non-exposed students on PEQS. Although
the “dose effect” has been supported by the studies
conducted a short period of time after the Chi-Chi
Earthquake, in that exposure amount appears to be
predictive to posttraumatic stress reactions,
McFarlane (1987) pointed out that most highly-ex-
posed survivors recovered as time passed, and that
the exposure amount may not account for chronic
posttraumatic stress reactions. Thus, a lasting effect
of exposure level on chronic PTSD symptoms is yet
to be examined in our samples.

(ii) Age and Posttraumatic Stress Reactions

Existing literature is not yet conclusive about

the age effect on the vulnerability of children and
adolescents following a traumatic event. Some
researchers proposed that the cognitive immaturity
of children and adolescents might shield and protect
them from the psychological hurts of traumatic events
because they lack capacity to grasp the dangers
(Blom, 1984). However, others have recently specu-
lated that younger children are at higher risk because
of lacking defenses and resources to cope with the
threat and loss (Shannon ef al., 1994). It is thus in-
teresting to examine whether there also exists an age-
specific risk for chronic posttraumatic reactions in
Taiwanese youths.

(iii) Gender and Posttraumatic Stress Reactions

Will gender be a predictor of one’s reactions to
trauma? Many studies have investigated gender dif-
ferences of posttraumatic reactions in children and
adolescents and girls report more PTSD symptoms
and present higher rates of DSM diagnoses in gen-
eral (Green et al., 1991; Pynoos et al., 1993; Shan-
non et al., 1994). More specifically, gender differ-
ences can be found in symptom manifestation and
duration. For example, girls tend to have more
chronic PTSD symptoms such as hypervigilance and
startle reactions, emotional numbness, somatic
complaints, and trauma-related thoughts, while boys
display more social withdrawal, anxiety/depression,
sleep problems, attention deficits, and conduct prob-
lems (Blom, 1984; Shannon et al., 1994; Shaw et al.,
1996). Gender differences have been documented in
short-term PTSD symptoms in children (Chao and
Wu, 2000; Cheng et al., 2000) and high school stu-
dents (Cheng et al., 2000; Hsu, 2000). Unanswered
is whether there also exist gender-specific chronic
posttraumatic reactions in Taiwanese youths.

3. Aims of the Study

Given that much of the research into trauma and
its long-term consequences in children and adoles-
cents has been undertaken among Western samples,
the application of existing data to our Taiwanese
youths after the Chi-Chi Earthquake is limited. Most
local studies with children and adolescents reported
short-term PTSD symptoms. Lacking previous re-
search on chronic post-disaster psychological reac-
tions of youths in Taiwan constitutes a prime motive
for the current study. In this paper, the authors pri-
marily present a large-scale investigation, conducted
one year after the 1999 Chi-Chi Earthquake, that in-
spects the range and severity of chronic post-
traumatic stress reactions displayed by children and
adolescents residing near the epicenter so as to plau-
sibly give a database for future research along these
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lines in Taiwan. The study also examines the rela-
tions of these symptoms to developmental stages and
objective features of trauma exposure in enhancing
our current understanding of indigenous post-trau-
matic reactions in children and adolescents.

II. METHOD
1. Subjects

The tragedy in Taichung County and Nantou
County of Central Taiwan represented at least 80%
of the total death, injury, and damage toll in Taiwan,
after the Chi-Chi Earthquake. Tung-Hsih Town of
Tai-Chung County and Pu-Li Town of Nan-Tou
County, located within the perimeter of the Earth-
quake epicenter, had the highest death, injury, and
damage tolls in the whole country. Most survivors
from these two towns have been relocated to other
cities or placed in temporary residences including
prefab housing, container homes, or sheet-metal shel-
ters after the earthquake. As of when data collection
for this study was undertaken during the first two
weeks of September 2000, there were still a great
number of survivors living in container homes.

Subjects for this study, from fourth- through
ninth- graders, came from four public elementary and
four junior high schools, two of each located in Tung-
Hsih Town and also in Pu-Li Town. Study schools
were selected on the basis of location and degree of
damage. Half of the schools, at each level, in each
town, collapsed and their students were relocated in
temporary container classrooms, and the other half
remained unmoved. Students from these schools were
recruited as they were adequately representative of
the population in these two areas. Once the unusable
subjects were eliminated, 1,169 elementary and 1,201
junior high students (aged 11.2620.96 years and
13.9620.97, respectively) made up the final sample,
consisting of 52.4% males (N=1241) and 47.6%
females (N=1129) as can be seen in Table 1. Parallel
to the towns’ ethnic makeup, the majority students in
the Tung-Hsih sample and the Pu-Li sample are Hakka
Taiwanese (82.6%) and Horlor Taiwanese (73.1%),
respectively. Otherwise, there exist no gender or age
effects on student numbers from each age group.

2. Measures

(i) Earthquake Exposure Index for Youths

The self-report 10-item Earthquake Exposure
Index for Youths (EEIY) was modified from the
Earthquake Exposure Index (Chen ef al., 2000; Chen
et al., 2002) with additional youth-relevant items to
assess the extent of exposure to the earthquake. It
consists of 1) index for death and injury, including

physical injury level in self, injury and/or death in

. family member(s) and relatives, and injury and/or

death in friends; 2) index for property loss, i.e., de-
gree of house damage; and 3) index for life
destruction, including current dwellings and separa-
tion from parents.

(ii) UCLA PTSD Index for DSM-IV, Revision 1, A do-
lescent version

The self-report UCLA PTSD Index for DS M-
IV, Revision 1, Adolescent Version (Pynoos, er al.,
1996), through forward-backward translation
procedures, was adapted to evaluate the incidence of
past trauma experiences (i.e., the 13-item Past Trauma
Experience Survey; PTES) and posttraumatic stress
symptoms (i.e., the 20-item Checklist of PTSD
Symptoms; CPTSD). Incidence of past trauma ex pe-
riences was rated as 0-NO or 1-YES, including earth-
quake, traffic accidents, war, fighting, gun-shot, and
so on. Frequency of occurrence of symptoms was
rated on a 5-point Likert scale ranging from 0-None
to 4-Most of the time. As the tool was first used in
Taiwan, the authors conducted psychometric exami-
nations of the scale and reported elsewhere (Lin,
2001; Wu et al., 2000). The CPTSD, by principal
component factor analysis with obliminal rotation,
yields two meaningful factors, i.e., reexperiencing/
avoidance symptoms and numbness/maladaptive
symptoms. The internal consistency Cronbach’s «
were .91, .88, and .82, for the total scale, factor of
reexperiencing/avoidance symptoms, and factor of
numbness/maladaptive symptoms, respectively.

3. Procedure

All data were collected during the first two
weeks of September 2000, right before the anniver-
sary of the 921 Chi-Chi Earthquake. Classroom teach-
ers were invited to assist the investigators to admin-
ister the measures. With the support of the princi-
pals and teachers, and after a passive consent pro-
cedure, all measures were given to the students in their
usual classrooms. All responses were guaranteed
anonymous. Chi-square analyses were performed on
symptom frequencies and two-way ANOVA followed
by Tukey’s HSD test for post hoc group comparisons
were performed to examine age and gender effects
on posttraumatic symptoms.

II1. RESULTS
1. Extents of Posttraumatic Stress Reactions

Overall, 13.4% of subjeéts were hurt during
the Earthquake, 17.4%, 4.9%, and 25.6% of subjects
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Table 1 Subject characteristics

Elementary Students

Junior High Students

Whole Sample

(N=1169) (N=1201) (N=2370)
Age™ " (years) Mean S.D. Mean S.D. Mean S.D.
Male 11.31 0.96 13.94 1.00 12.65 1.64
Female 11.22 0.97 13.97 0.94 12.60 1.68
Total 11.26 0.96 13.96 0.97 12.63 1.66
Sex* N % N % N %
Male 607 634 1241 52.4%
Female 562 567 1129 47.6%
Total 1169 49.3% 1201 50.7% 2370 100%
Location® N % N % N %
Tung-Hsih Town 533 576 1109 46.8%
Pu-Li Town 636 625 1261 53.2%
Tung-Hsih Town Pu-Li Town Whole Sample
(N=1056) (N=1211) (N=2267)
Ethnic Background® N % N % N %
Horlor Taiwanese 132 12.5% 885 73.1% 1017 44.9%
Hakka Taiwanese 872 82.6% 139 11.5% 1011 44.6%
Mainlander 14 1.3% 58 4.8% 72 3.2%
Native Taiwanese 27 2.6% 84 6.9% 111 4.9%
Others 11 1.0% 45 3.7% 56 2.5%

601

Note. * No gender effect on age within each grade grou
o t=] o

" Significant age difference (elementary vs. junior high samples), r=67.71, p<.001

¢ No gender effect on sample size within each grade group
¢ No location effect on sample size within each grade group

¢ Significant ethnicity x residency interaction effect after eliminating invalid data, y*=1160.6, p<.001

had family member(s) hurt, family member(s)
killed, and close friend(s) hurt or killed, respectively
(Table 2). About 72% of subjects’ houses were dam-
aged or destroyed, and there were still 5% currently
living in container houses. Approximately 20% of
subjects were separated from their families right af-
ter the event and 2.3% were still not reunited with
their families. Preliminary analyses tested age effect
on endorsement of objective exposure items during
and after the Earthquake in order to examine the pre-
sumption that elementary and junior high school stu-
dents of this study did encounter equal ordeals of
injury, death, house damage, separation from family,
and current dwelling conditions. As expected, ado-
lescents have had more traumatic experiences in the
past (r=2.19, p<.05). Having encountered other
earthquakes, fires, typhoons, or droughts (70.6%) and
being trapped in a severely damaged house during an
earthquake (36.5%) took the lead in the trauma list.

2. Dose Effect of Earthquake Exposure on Post-
traumatic Stress Reactions

Table 3 presents means and standard deviations
of PTSD total (CPTSD), reexperiencing/ avoidance
symptoms, and numbness/maladaptive symptoms

among various exposure indexes one year after the
Chi-Chi Earthquake. With the exception of house
damage and change of dwelling, all other exposure
indexes carried significant effects for posttraumatic
stress reactions. Total posttraumatic stress reactions
followed a “dose of exposure” pattern, with the higher
scores being endorsed by those who were themselves
injured (F=20.09, p<.001), whose family member(s)
were injured or killed (F=9.66, p<.01), whose close
friend(s) were injured or killed (F=16.65, p<.001),
and who were separated from family (F=12.12, p<
.001). The examinations on reexperiencing/ avoid-
ance symptoms and numbness/maladaptive symptoms
across various exposure levels resulted in similar
patterns (all ps<.05~.001).

3. Age and Gender Effects for Posttraumatic Stress
Reactions

Overall, the most frequent reexperiencing/
avoidance symptoms reported by male/female chil-
dren and adolescents were hypervigilance (55.2%/
55.1% and 45.3%/55.8%, for children and for
adolescents, respectively), worry misfortune may re-
occur (31.6%/34.5% and 21.6%/30.1%), and psycho-
logical distress cued by related situations (26.4%/
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Table 2 Exposure Characteristics of Subjects

Elementary Junior High Whole
Students Students Sample Comparison®
(N=1169) (N=1201) (N=2370)

Self being hurt? N % N % N %
No 981 84.9% 1053 88.2% 2034 85.8% x’=6.50", n.s.
Mildly hurt, recovered 153 13.2% 131 11.0% 284 12.0% x’=1.74°, n.s.
Moderately hurt, recovering 15 1.3% 7 0.6% 22 0.9%
Moderately hurt, recovered 5 0.4% 2 0.2% 7 0.3%
Severely hurt, recovering 2 0.2% 1 0.1% 3 0.1%

Family member(s) being hurt? N % N % N %
No 933 81.1% 1001 84.0% 1934 82.6% x*=3.63, n.s.
Yes 218  18.9% 190 16.0% 408 17.4%

Family member(s) being killed? N % N % N %
No 1057 95.4% 1081 94.8% 2138 95.1%  x’=0.40, n.s.
Yes 51 4.6% 59 52% 110 4.9%

Close friend(s) being hurt or killed? N % N % N %
No 804 75.8% 810 73.2% 1649 74.4%  x*=1.99, n.s.
Yes 257 242% 310 26.8% 567 25.6%

House being damaged or destroyed? N % N % N %
No damage at all 318 28.8% 305 267% 623 27.7% x’=2.97°, n.s.
Slightly damaged, but repaired 304 27.5% 311 27.3% 615 27.4% x’=2.86% n.s.
Slightly damaged, under repairing 57 5.2% 57 50% 114 5.1%
Partially damaged, but repaired 196 17.7% 197 173% 393 17.5%
Partially damaged, under repairing 55 5.0% 58 51% 113 5.0%

- Totally destroyed 175 158% 213 187% 388 17.3%

Separation from family? N % N % N %
Never 894 79.3% 956 79.8% 1850 79.6% y’=1.44,n.s.
Once separated, but have reunited 203  18.0% 219 18.3% 422 18.2%
Still separated from family 30 2.7% 23 1.9% 53 2.3%

Current dwelling? N % N % N %
Original house 881 80.8% 924 84.8% 1805 82.8% y’=11.24', p<.05
Container house 62 5.7% 48 4.4% 110 5.0% x*=2.55% n.s.
Relative’s house 50 4.6% 56 5.1% 106  4.9%
New rental house 98 9.0% 62 5.7% 160  7.3%

Mean S.D. Mean S.D. Mean S.D.
No. of past traumatic experience(s) 2.04 1.90 2.20 1.60 2.12 1.75 1=2.19, p<.05

Note.

*All comparisons are conducted between elementary and junior high samples. *Comparisons are conducted on original severity of

the hurt one got during the earthquake. ‘Comparisons are conducted on one’s current condition, i.e., whether one has already
recovered regardless of original severity of injury. “Comparisons are conducted on original severity of house damage. ‘Comparisons
are conducted on current condition of one’s house, i.e., whether the house has been already repaired regardless of its original sever-
ity of damage. ‘Comparisons are conducted on the listed dwelling categories, after eliminating the unspecified (N=2181). *Comparisons
are conducted between container house v.s. the remaining, including original house, new rental house etc.

31.8% and 19.7%/29.8%). In the numbness/maladap-
tive symptom cluster, sleep problems (21.8% and
18.8%, for male and female, respectively), memory
impairment (21.2% and 16.8%), restricted negative
affects (21.2% and 16.6%), and difficulty concentrat-
ing (19.7% and 17.6%) were most frequent in elemen-
tary school children. Difficulty concentrating
(18.6% and 19.3%, for male and for female, respec-
tively), memory impairment (17.2% and 13.0%), sleep
problems (12.4% and 14.8%), and restricted negative

affects (14.5% and 10.6%) took the lead in the list of
junior high school adolescents. Age differences of
endorsement frequencies between children and ado-
lescents were noted in some reexperiencing/avoidance
symptoms and most numbness/maladaptive symptoms
at significant levels of ps<.05~.001 as shown in Table
4. Gender differences of symptom endorsement were
noted in intrusion and sense of foreshortened future
for children as well as in hypervigilance, worry mis-
fortune may reoccur, psychological distress cued by
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Table 3 Exposure Effects on PTSD

Reexperience/ Numbness/
PTSD Avoidance Maladaptive
Mean S.D. F Mean S.D. F Mean S.D. F
Injury to Self
No 25.90 15.01 20.09%** 16.56 9.32 19.52*%** 937 690 14.56%*%
Yes 30.20 13.41 20.40 8.90 9.80 7.05
Injuries or deaths of family
member(s)
No 24.43 14.59 9.66%* 16.24 9.02 10.29%** 921 6.80 5.73%
Yes 27.80 16.30 17.76 10.21 10.06  7.24
Injuries or deaths of close
friend(s)
No 25.05 14.79 16.65*** 16.05 9.22 17.68*%** 09.00 6.75 11.81**
Yes 28.05 15.21 17.97 9.45 10.17 7.04
House damages
No damage at all 24.80 14.93 1.26 15.77 9.35 4.46%* 9.05 6.82 1.20
Slightly damaged 25.48 14.71 16.22  8.93 9.31 6.91
Partially damaged 27.44 14.76 17.70 9.40 9.74 6.71
Totally destroyed 26.50 15.77 17.00  9.70 9.52 7.22
Changes of dwelling
Original house 25.76 14.78 0.73 16.47 9.20 0.56 9.32 6.83 0.84
Container house 27.98 16.60 17.66 10.25 10.42 7.51
Relative’s house 25.98 15.23 16.66 9.46 9.32 6.73
Newly rental house 2591 16.36 16.42 9.85 8.81 6.73
Separation from family
Never 25.04 14.75 12.12%*%* 16.08 9.24 10.20%** 8.99 6.70 10.39%%*
Once separated, but 28.20 14.98 17.88 9.17 10.34 9.15
have reunited
Still separated from family 31.94 17.55 20.06 10.75 11.88 8.03

£p<.05 **p<.01 **%p<.001

related situations, exaggerated startle responses, re-
stricted negative affects, and guilty feeling for
adolescents. Means and standard deviations for PTSD
total and subscales by age and gender groups as well
as the summary of ANOVA results are presented in
Table 5. The PTSD total showed significant main
effects for age (F=16.42, p<.001) and gender (F=
5.23, p<.05), and their interaction age (F=5.07, p<
.05). The reexperiencing/ avoidance subscale showed
significant main effects for age (F=16.99, p<.001)
and gender (F=19.60, p<.001), and the numbness/
maladaptive subscale yielded a significant main ef-
fect for age (F=14.62, p<.001) and age by gender in-
teraction effect (F=4.01, p<.05). Further post hoc
comparisons indicated that younger children pre-
sented not only more reexperiencing/avoidance
symptoms, but also more numbness/maladaptive
symptoms. With regard to numbness/maladaptive
symptoms, boys reported more, while male adoles-
cents presented fewer than their female counterparts.
Moreover, as indicated in Table 5, examination of the
ANOYV As for each symptom item revealed signifi-
cant main effects and/or interaction effect on several
symptoms.

IV. DISCUSSION

Little information exists concerning the chro-
nic posttraumatic reactions among children and
adolescents in Taiwan after the Chi-Chi Earthquake.
Extant local studies mainly reported short-term (i.e.,
three to four months) posttraumatic symptoms and
used rather restricted samples from only one school
or one town. No direct comparison between youths
at various developmental stages, i.e., elementary
school children and junior high school adolescents,
were reported. By using more representative samples
from two harshly impacted townships and assessing
the subjects within two weeks prior to the anniver-
sary of the Earthquake, this study reports that there
are still a large number of children and adolescents
reporting symptoms from the reexperiencing/avoid-
ance cluster of PTSD one year after the Chi-Chi
Earthquake. Especially, anxiety- prone symptoms
like hypervigilance and worry misfortune may reoc-
cur were present in no less than one third of the
subjects. Although the study did not intend to, nor
was it able to, define PTSD using DSM-IV diagnos-
tic criteria for youths, the aforementioned symptoms
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Table 4 Symptom Endorsement Frequencies One Year after the Chi-Chi Earthquake

Elementary Students

Elementary vs.

Junior High Students Junior High

male female y* male female xr 1
hypervigilance 552 551 0.00 453 558 12.48%* 4.97%
worry misfortune may reoccur 31.6 345 1.03  21.6 30.1 10.57%% 13.98%%%*
cues/psychological distress 264 318 374 197 29.8  15.69%%* 5.90%
avoidance of trauma-related thoughts 209 259 3.68 21.6 232 0.46 0.30
intrusive images, sounds, and thoughts 244 305 5.02% 18.2 22.6 3.35 14.97% %%
exaggerated startle responses 204 24.1 2.15 15.5 23.7 12.10%* 2.92
Irritability and anger 223 184 246 180 17.9 0.00 2.03
avoiding activities, places, and people 227 21.6 0.18 139 17.6 2.84 15.50% %
cues/physiological reactions 145 17.1 1.29 132 16.1 1.92 0.70
sense of reliving the experiences 249 233 036 140 125 0.52 42 .46%%*
recurrent distressing dreams 232 197 203 11.6 114 0.02 40.48%***
difficulty concentrating 19.7 17.6 075 18.6 19.3 0.07 0.06
memory impairment 21.2 168 333 172 13.0 3.79 5.23%
insomnia and difficulty falling asleep 21.8 18.8 1.54 124 1438 1.31 18.2]%%%*
restricted negative affect 212 16,6 3.69 14.5 10.6 3.90% 16.637%%%
guilty feeling 179 149 176 136 9.0 5.76%* 11.52%%*
restricted positive affect 16.4 1477 056 10.6 9.4 0.42 14.44% %%
sense of foreshortened future 16.9 11.5 6.29* 8.9 10.7 1.04 10.90%*
detachment from others 11.6 9.4 1.36 7.2 6.1 0.56 10.79%%*
diminished interest in significant activities 11.4 9.9 0.63 7.5 5.0 3.01 13.75%%%

#p<.05 **p<.01 *Fp<.001

appear to be more trauma-specific and may lead to
future PTSD diagnosis, if sustained.

Consistent with previous studies (Chao and Wu
2000; Lonigan et al., 1994; McFarlane 1987; Shore
et al., 1986; Pynoos er al., 1996), severity of post-
traumatic stress reactions was also found to carry a
“dose effect” of earthquake exposure in this study.
For children and adolescents, index for deaths or in-
juries (including injuries to self, deaths or injuries of
family members, and deaths or injuries of close
friends) and index for life destruction (i.e., separa-
tion from family) appeared more essential than other
exposure indexes such as property loss. It is note-
worthy that, among various exposure indexes, the in-
dex for deaths or injuries seems to be more emotion-
loaded and relation-oriented. The transition from late
childhood to early adolescence is assumed to be a
period of refinement of concepts about self and world
as well as changes in parent-child and peer relation-
ships rather than generation of properties, a develop-
mental task often seen in adulthood (Erikson, 1968).
Traumatization at these stages is often considered to
cause a breaching of emotional consolidation in
developmental drift. Loss of complete relationships
due to injuries or deaths in others as well as disrup-
tion of a belief in a socially modulated world with
unavoidable dangers due to injuries in self may lead
to “existential dilemma” over the conflict between the
unprotected past and the uncertain future. Existen-
tial anxiety may then breed neurotic anxiety and fear

as often seen in PTSD. Unsolved in this study, how-
ever, is whether the grief process may be a mediator
for such a dose effect of emotion-modulated exposure.

Furthermore, existing literature is not yet
conclusive about age and gender effects on the vul-
nerability of children and adolescents following a
traumatic event. Variation in the prevalence of PTSD
symptoms was found across age and gender groups
in this study. Younger children and females
were more likely to report PTSD symptoms overall,
and more females and younger children reported
symptoms within re-experiencing and avoidance clus-
ters of the PTSD diagnostic criteria of DSM-IV. More
male adolescents than boys endorsed symptoms of
restricted negative affects, sense of guilt, and
hopelessness, whereas the boys who endorsed these
symptoms tended to present such symptoms in a more
extreme way. The pattern could be accounted for by
the portrait of “universal adolescents” resulted from
a cross-country study (Offer, Ostrov, Howard,
Atkinson, 1988; cited from Atwater, 1992) that male
adolescents tend to report better control of their
feelings. On the other hand, it has been speculated
that younger children seem to lack adequate defenses
and resources against threat and loss, so they develop
more posttraumatic symptoms (Shannon et al., 1994).
As a result, although being younger and/or female
may be high risk for anxiety-tone symptoms in gen-
eral and PTSD symptoms in specific, being older
and male may result in more psychosomatic and
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Table 5 Summary of ANOVA Results of PTSD Symptoms by Age and Gender

ANOVA
Elementary Students Junior High Students

Results and

Significant
levels

male female male female
Mean S.D. Mean S.D. Mean S.D. Mean S.D.

PTSD 27.25 15.77 27.27 15.07 23.07 14.84 26.08 13.71 A™", S*, AxS"
reexperiencing/avoidance symptoms 16.92 9.40 18.10 9.59 14.63 9.06 17.05 8.95 A™* §***
numbness/maladaptive symptoms  11.02 7.53 10.33 7.04 9.26 7.53 9.78 6.18 A™" AxS"

Reexperiencing/Avoidance Symptoms
hypervigilance 2.60 1.35 2.62 127 235 127 267 1.13 S*, AxS™
worry misfortune may reoccur 1.72 151 191 147 144 136 1.86 1.33A™, S™* AxS*
cues/psychological distress 1.64 1.3 193 1.29 148 1.20 1.67 1.23 A" §***
avoidance of trauma-related thoughts 1.42 1.36 1.61 1.39 1.41 1.34 148 1.37 S*
intrusive images, sounds, & thoughts 1.57 1.38 1.80 1.39 1.33 1.21 1.56 126 A™ 8"
exaggerated startle responses 129 1.33 1.51 1.34 1.12 121 154 1.29 g
Irritability & anger 1.54 1.30 1.44 122 1.47 1.18 147 1.16 n.s.
avoiding activities, places, & people 1.42 1.37 1.41 131 1.17 121 1.31 1.26 A**
cues/physiological reactions 1.00 1.23 1.07 1.33 094 124 1.16 1.28 S**
sense of reliving the experiences 1.49 1.39 150 1.37 1.11 1.20 1.09 1.14 A**E
recurrent distressing dreams 1.45 1.36 141 1.33 1.02 1.15 1.01 1.11 A

Numbness/Maladaptive Symptoms
difficulty concentrating 1.35 1.33 1.28 1.29 136 1.27 1.44 1.16 n.s.
memory impairment 1.32 1.38 1.29 129 1.23 1.28 1.18 1.14 n.s.
insomnia and difficulty falling asleep 1.37 1.38 1.3 1.31 0.95 1.19 1.18 1.19 A™ AxS™
restricted negative affect 1.42 136 1.29 127 1.17 120 1.10 1.08 AT
guilty feeling 1.23 1.30 1.08 1.24 0.99 1.20 0.92 1.11 A, ST
restricted positive affect 1.06 1.28 1.00 1.25 0.87 1.14 0.89 1.07 A
sense of foreshortened future 095 1.33 0.84 1.22 0.72 1.13 092 1.14 n.s.
detachment from others 0.86 1.16 0.82 1.13 0.62 1.00 0.71 0.98 A
diminished interest in significant 0.81 1.17 0.76 1.01 0.69 1.02 0.70 0.94 A"

activities

Note. S: Significant gender effect; A: Significant age effect; AXS: Significant age X gender interaction effect;
n.s.: Non-significant “**p<.001, **p<.01, *p<.05

acting-out symptoms in the future.

Although existing data show that most people
who are exposed to dreadful experiences survive with-
out developing psychiatric disorders, an undeniable
portion of younger survivors of traumatic events
do develop PTSD (Breaslau et al., 1995). According
to the hypothetical conception of developmental
arrest, i.e., a condition wherein the index person
fixes at the developmental stage during which s/he
had been traumatized, any traumatization during
childhood or adolescence may transform into psycho-
logical disorders like conduct disorder, depression,
and psychosomatic symptoms and may lead to
certain complications later on in life (Herman, 1992).
Indeed, it has been postulated, in the very beginning,
that the relationship of age/developmental level with
the extent of PTSD symptoms following a trauma may
not be as simple and straightforward as it appears.
For instance, Bensheim (1960, cited by Maercker,
1999) assumed that “traumatization during childhood
would lead to changes in psychomotor functioning in

later life such as chronic urge to move, hysterical
movement disorders as well as anxiety attacks, and
antisocial behavior. Traumatization during adoles-
cence was assumed to lead to psychovegetative
problems, e.g., heart neurosis, psychosomatic
illnesses.” Before this speculation can be examined
perhaps 10 years later, and before necessary preven-
tion and intervention remedies are implemented, it
will be essential to inspect the specific effects of de-
velopmental level on posttraumatic reactions in the
earthquake-affected children and adolescents. Indeed,
the present study is the first step of a longitudinal
series of prospective research studies by the authors.
Hence, the findings of the present study may provide
a database for future studies and a more in-depth un-
derstanding of the link between childhood trauma and
future psychopathology could be attained accordingly.

The inconsistencies of findings may arise
from diverse natures and levels of disaster exposure,
the age of the children exposed to the disaster, varia-
tions in diagnostic criteria and instruments, various
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assessment time periods elapsed from disaster
occurrence, and ethnocultural differences of samples
(Friedman and Marsella, 1996; Koral, er al., 1999;
March et al., 1997; McFarlane, 1987). The dispari-
ties of findings from previous studies may reflect
methodological differences. Comparisons with other
local studies are limited by various assessment times
elapsed from the Earthquake, various degrees of
sample representa-tiveness, and various in-struments.

Nevertheless, the present study resulted in simi-
lar chronic symptom patterns found by Bradbaun
(1991) and Green et al. (1991). Bradbaun (1991)
found that recollection of the earthquake caused by
reminders, feeling fearful while recollecting the event,
exaggerated startle responses, and intrusive thoughts
were most frequent in children of 10-12 years old 6-
8 months after the San Francisco Earthquake. Green,
et al. (1991) found that the most frequently reported
symptoms in children two years after the Buffalo
Creek flooding disaster included painful feelings
caused by reminders, diminished social activities, and
restricted affects. The present study found that
hypervigilance, worry misfortune may reoccur, psy-
chological distress cued by related situations, and
sleep problems were most frequent in elementary
school children one year after the Chi-Chi Earthquake.
Findings of the present study are limited in several
ways.

First, those whose households were more dam-
aged may have already moved to other cities, so, were
not available for the sample. Second, while the pre-
sent findings can be strengthened by a population-
based sampling strategy, ability to generalize suffers
because of lacking a non-exposure sample recruited
from a non-affected area in the data set. As pointed
out by Pynoos et al. (1996), systematic community
and population-based studies will allow for more rig-
orous investigation of factors that predict or mediate
the severity and course of posttraumatic reactions
among children and adolescents. Further follow-up
research, if plausible, should include a non-exposure
sample in order to examine the dose effect along a
broader spectrum of trauma exposure.

Finally, of scientific interest, the increasing re-
search on childhood trauma and its consequences,
both positive and negative ones, will contribute to a
better understanding of the interplay of trauma and
human sufferings/revitalizations. Of humanistic con-
cern, the relatively higher vulnerability of children
and adolescents calls professional attention to early
detection and prevention. Given that age and gender
show variable effects on developing post-traumatic
symptoms, it may suggest a need to implement a broad
disaster recovery project with periodic screenings as
well as age-specific and gender-appropriate mental
health programs.
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