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Abstract

Purpose: To examine the relationship between negative life events, coping styles, and symptoms of post-traumatic stress
disorder (PTSD) among adolescent survivors exposed to 2008 Wenchuan Earthquake, China.

Methods: A survey was conducted in a sample of 2250 adolescent students from two schools in Dujiangyan District, a
seriously damaged area, 20 kilometers away from the epicenter, 6 months after the earthquake. Participants completed a
self-administered questionnaire including demographics, negative life events, coping styles, and PTSD symptoms.

Results: Academic pressure was the strongest predictor of adolescents’ PTSD symptoms among all negative life events.
Main effects of negative life events, positive coping and negative coping on PTSD symptoms were significant in both
younger adolescents and older adolescents, while the moderator effects of two coping styles were found significant only
within older adolescents.

Conclusions: Coping may play a role to moderate the relationship between post-earthquake negative life events and PTSD
symptom, but the function seems to depend on the age of participants. Psychosocial coping skills training may be
important in the prevention and intervention of mental health problems in adolescent survivors of traumatic earthquake.
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Introduction

A strong earthquake, with a Richter-scale magnitude of 8.0, hit
Wenchuan County in Sichuan Province at 14:28 on May 12,
2008. The nation’s worst earthquake in three decades caused
enormous casualties. According to the State Council Information
Office, the death toll from the quake in the affected regions
reached 69,227, and the number of people listed as missing and
injured were 17,923 and 374,643, respectively (official figures from
http://www.scio.gov.cn/gzdt/1dhd/200809/t222722 htm). It was
estimated that approximately one million children and adolescents
were affected by the devastating earthquake, including those who
were displaced, transferred, physically injured, lost family
members or lost personal belongings.

A number of studies have examined the association between
natural disasters and Post-Traumatic Stress Disorder (PTSD). In a
review of 225 studies [1], 166 studies reported that natural disasters
were associated with elevated risks of PTSD or related symptoms. In
the past few decades, there has been increasing concern regarding
earthquake-related PTSD in juvenile population. For instance,
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Giannopoulou et al. [2] found that the prevalence of PTSD 6-7
months after 1999 Athens earthquake was 35.7% among youhts
aged 9 to 17. Hsu et al. [3] reported that 21.7% of 323 school
students aged 12 to 14 had PT'SD symptoms 6 weeks after the 1999
earthquake in Taiwan. Zhao et al. [4] reported that the incidence of
PTSD was 9.4% among adolescent victims 17 months after the
1998 Zhangbei earthquake in China. The variability of PTSD rates
across studies could be attributed to differences in the nature and
severity of the earthquake, the timing of the psychiatric assessment,
and the instruments used in the study.

According to a conceptual model regarding predictors for
PTSD in children [5], the incidence and severity of PTSD are
associated with the child’s exposure to the disaster, pre-disaster
individual’s demographics (e.g. gender, age, race), characteristics
of the social environment and children’s coping. For example,
researchers have found a dose-response relationship between
earthquake exposure and PT'SD symptoms in children [6]. More
specifically, symptoms of PTSD were more frequently reported
among those who perceived life threat [2], lost family members
[3], and had severely house damaged [7]. With regard to gender,
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females often reported higher level of severity of PI'SD than
males, and this conclusion is not limited to youths but also adults
[8,9]. Findings of age difference on PI'SD among children and
adolescents are inconsistent across studies. Giannopoulou et al. [2]
found that the 9-1l-year-old group reported more PTSD
symptoms than the 12-14 years old, and the 12-14-year-old
group had more PTSD symptoms than the 15-17-year-old group.
Whereas, Bal and Jensen [10] reported no significant difference on
PTSD scores among students aged 8 to 15. In a previous
epidemiological research on the current sample, Fan et al. [11]
reported that older adolescents (aged 15-18) had higher
prevalence of PTSD symptoms than the younger group (aged
11-14).

In addition to the trauma exposure itself, life disruption
following the traumatic event has been found to be associated
with the incidence and severity of PT'SD in a body of literature.
Evidence from adult-based research suggests that post-disaster
negative life events, including loss of job or income, broken
relationships, serious illnesses or injuries in the victims and death
or illness in close acquaintances, were significantly associated with
PTSD [12,13]. However, little has been done to examine the effect
of post-trauma life stressors on PT'SD symptoms among children
and adolescents. One of the few studies found that post disaster
disruption of family life increased the risk for psychopathology
than the traumatic event itself among school-aged children
exposed to a brush fire in Australia [14]. It is worth pointing out
that everyday life stressor and its meaning for individuals may
differ across subjects with different cultural backgrounds. In
China, for example, middle school and high school students suffer
from extreme academic pressure, not only because of the limited
opportunities to get into higher education, but also because of the
high expectations from their parents. In this study, we sought to
examine whether the ongoing daily life stressors (e.g., academic
pressure) following a disaster would contribute to Chinese
youngsters’ PT'SD symptoms.

Coping refers to active efforts to master, reduce, or tolerate the
demands created by stress [15], involving a series of cognitive and
behavioral strategies. Although previous studies have not reached
agreement on the categories of coping styles [16], some
researchers suggest classifying coping on the basis of the aims
and intentions of different coping behaviors [17]. In light of the
purposes of different behaviors, youths’ coping can be divided into
2 types: approach coping and avoidant coping [17]. Approach
coping that aims to directly address the stressor includes behaviors
such as problem-solving, secking social support and cognitive
reconstructing. By contrast, avoidant coping refers to behaviors
that aim to avoid the problematic situations, including denial,
blaming, social withdrawal and disengagement. Similarly, coping
in Chinese adolescents is classified by researchers into two
categories: positive coping and negative coping [18], with the
former comparable to approach coping and the later comparable
to avoidant coping. A large body of literature has shown that both
coping styles are associated with mental health problems [19]. In
post-disaster studies, researchers have found that coping is an
important predictor of psychological symptoms. For example,
Vernberg et al. [5] noted that more frequent use of positive
coping, blame and anger, as well as social withdrawal were
associated with increased PTSD symptoms in children after
Hurricane Andrew. Vernberg et al. argued that the positive
relationship between positive coping and PTSD symptoms, which
seems inconsistent with a large body of disaster-related literature,
may be due to the fact that children were processing the traumatic
experience [5]. However, positive coping was found to be a strong
protective factor for PI'SD symptoms in many post-disaster studies
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[20], suggesting that positive coping is functional in ameliorating
PTSD symptomatology. On the other hand, findings from
empirical studies have shown that avoidant coping has a negative
impact on posttraumatic symptoms of adolescent victims after
hurricanes [21] or earthquakes [22], and even significantly
predicted medium and long term PTSD symptoms [23].

In addition to directly ameliorating or deteriorating psycholog-
ical distress, coping has been found to moderate the relationship
between stressors and mental health outcomes in a few of
empirical researches [24,25]. For example, findings from a recent
study showed that avoidant coping strengthened the association
between traumatic experience and PT'SD symptoms [25]. Luthar
et al. [26] noted that it would be useful to conceptualize the
protective and vulnerability process as more complex interactive
processes. In present study, we tried to explore the moderator
effects of types of coping on the relationship between post-
earthquake negative life events and PTSD symptoms among
Chinese adolescents.

To sum up, the purposes of this study were 1) to examine the
impact of different types of post-ecarthquake negative life events on
adolescents” PT'SD symptoms, and 2) to explore the moderating
effect of either positive coping or negative coping on the
relationship between post-earthquake negative life events and
PTSD symptoms. In addition, given that previous researches have
suggested that younger adolescents may differ from older
adolescents in symptoms of PTSD [2,10] as well as the utilization
of coping strategies [27,28], the moderation of coping would be
tested based on developmental level.

Methods

Ethics Statement

The study was approved by Human Research Ethics Commit-
tee of South China Normal University. Informed written consent
from participants’ parents was obtained before the assessment,
with oral assent from the participants. Participants were also told
that they could choose not to answer any questions in the
questionnaires and they were free to withdraw from the study at
any time during data collection.

Subjects

Participants were sampled from one middle school (grades 7-9)
and one high school (grades 10-12) in Dujiangyan District, a
seriously damaged area located 20 kilometers away from the
epicenter, with 3069 people killed, 4388 injured as well as 429
missing . The two schools were selected for three reasons: 1) they
were public schools with a large number of enrollments, 2)
students’ characteristics were comparable to all students in the
local area, and 3) the school principals were willing to participate
in the study. We did not select schools in the epicenter (Wenchuan
County), because most of those schools were destroyed and the
students were transferred to schools outside the county. On the
contrary, schools in Dujiangyan District were not seriously
destroyed, though this area was also directly hit by the quake.
Students from grades 7-10 were chosen for this study, because this
was a longitudinal project and participants could be followed for at
least 2 years before they graduated from their current schools.
Finally, the convenience sample consisted of 2463 students from
grades 7-9 in the middle school and grade 10 in the high school,
and 2250 of them returned their questionnaires.

Procedure

With permission and support from the school boards and
Chengdu Women Federation, we collected data in November of
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2008, approximately 6 months after the disaster. Participants were
asked to complete a couple of self-administered questionnaires in
pencil-and-paper format. Questions included demographics,
earthquake exposure, negative life events, social support, coping
styles, resilience, anxiety, depression and PTSD. Participants
completed their questionnaires in class with the help of well-
trained interviewers who were psychological professionals from
South China Normal University and had experiences with
administering mental health and psychological tests. The entire
assessment took approximately 40 minutes for the participants to
complete. Finally, it should be noted that data reported here were
the first wave of our longitudinal research program. An
epidemiological report of the same sample has been published
elsewhere [11]. A media report of the current program can be
found at http://www.bjreview.com.cn/Post_Wenchuan/2009-
05/27/content_241985_2.htm.

Measures

Demographics. Demographic items included age, gender
and family residence. Participants were divided into younger
adolescents group (11-14 years old, recoded as 0) and older
adolescents group (15-18 years old, recoded as 1). Gender was
recoded as 0 for male, and 1 for female. Residence was recoded as
0 for urban, and 1 for rural.

Earthquake Exposure. Four questions were used to
evaluate respondents’ earthquake exposures: 1) Did you have a
close family member dead or seriously injured? 2) To what extent
was your house damaged? 3) To what extent was your property
(other than house) loss? and 4) Did you directly witness the tragic
disaster? Then 4 items were generated based on the responses to
the questions, including casualties of family members (0 =no,
I =injured, 2=killed/missing), house damage (0=no, 1=
moderately damaged, 2=severely damaged), property loss
(0=no, 1=moderate loss, 2=severe loss), and directly witness
(0=no, 1 =yes). These 4 items would be used as individual items
in the data analysis.

Post-earthquake negative life events. Post-earthquake
negative life events were evaluated by the Adolescent Self-Rating
Life Events Checklist (ASLEC) [29]. It consists of 26 items,
including 6 dimensions: interpersonal conflicts, academic pressure,
being punished, personal loss, physical health problems, and
others. The impact of each negative life event over the past 6
months was rated on a 5-point Likert scale, from 1=none to
5 =very severe. All the 26 items were added up to generate a total
score. The ASLEC has been used for a number of studies [30,31]
and has acceptable psychometric properties [29]. In this sample,
Cronbach’s alpha for internal consistency was .88.

PTSD. The Posttraumatic Stress Disorder Self-Rating Scale
(PTSD-SS) [32] was used to assess the severity of PTSD
symptoms. The PTSD-SS was developed on the basis of the
DSM-IV diagnostic criteria of PTSD [33] and the Chinese
Classification of Mental Disorders [34]. It contains 24 items to
measure the impact of a traumatic event (i.e., Wenchuan
Earthquake) over the previous 6 months on a 5-point scale,
from 1 =none to 5=very severe. Total PTSD scores were
calculated by summing scores across all items. A score of 50 or
higher was used to classify a respondent as having symptoms of
PTSD [32]. The psychometric properties of PTSD-SS have
been previously described in a Chinese sample [32]. In the
present sample, Cronbach’s alpha for the internal consistency
was .94.

Coping Style. The Simplified Coping Style Questionnaire
(SCSQ) [35] was used to measure coping styles. It is a 20-item
scale with two subscales: positive coping and negative coping.
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The positive coping subscale consists of 12 items, which refer to
behaviors that actively buffer the frustrated situation, such as
‘trying to find effective resolutions’. On the other hand,
negative coping is evaluated by 8 items that refer to avoidant
behaviors, such as ‘through smoking, drinking or using
substances to get relief. Respondents were asked to rate each
item on a 4-point scale to indicate how often they used a
particular strategy to deal with a problem or stressful situation,
from never =0 to often = 3. Subscale scores were generated by
averaging scores for the items on each subscale, with higher
scores indicating more frequent use of the coping style. Good
reliability has been reported in previous study [35]. In this
study, the subscales have acceptable internal consistencies, with
Cronbach’s alpha being .79 for positive coping and .66 for
negative coping.

Statistical analysis

A set of independent t-test were performed to compare the
difference between younger adolescents and older adolescents on
negative life events, coping and symptoms of PTSD. Pearson
correlations were used to describe the relationships between
negative life events, coping styles and PTSD symptoms. Multiple
regression analysis was used to examine the effect of negative life
events on PT'SD symptoms. Hierarchical regression analysis was
performed to examine the moderating effect of coping styles with
negative life events on PTSD symptoms. Age group, gender,
residence and earthquake exposure were included as covariates
for multiple analysis because our previous report showed that all
of them were significantly associated with post-traumatic
symptoms [11]. All of the analyses were conducted with SPSS
13.0 for Windows. The threshold of statistical significance was set
at p<<.05.

Results

Participant Characteristics

Of 2250 participants, 2069 (91.9%) completed the measures of
negative life events, coping, and PI'SD. The sample consisted of
1119 (54.1%) females with a mean age of 14.56 (SD=1.31) and
950 (45.9%) males with a mean age of 14.61 (SD=1.35); 1508
(76.4%) were urban residents and 489 (23.6%) were rural
residents.

Negative life events, coping and PTSD symptoms among
different age groups

As shown in Table 1, older adolescents reported higher score on
negative life events (df= 2067, p<<.001) as well as PT'SD symptoms
(df=2067, p<<.001) than the younger group. Younger adolescents
had higher scores on positive coping than the older group
(df=2067, p<<.05), while no significant difference on negative
coping was found between the two age groups (df=2067, p>.05).

Correlations between negative life events, coping, and
PTSD symptoms

Table 2 presents means, standard deviations, and bivariate
correlations of negative life events, PT'SD symptoms, and 2 coping
styles. As shown in Table 2, all life events subscales and negative
coping were positively related to PTSD symptoms, but positive
coping was negatively correlated with PTSD symptoms (all p
values<<.001). All life events subscales and negative coping were
significantly and positively related to each other (all p val-
ues<<.001). Positive coping was negatively related to all life events
subscales (all p values<<.01) except personal loss.
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Table 1. Scores of Negative Life Events, Coping and PTSD
Symptoms among Different Adolescent Group.

Life Events, Coping and PTSD Symptoms

Table 3. Multiple Regression Analysis: Negative Life Events
and PTSD Symptoms (N =2069).

Older
adolescents

Younger
adolescents

n=824 n=1245
Mean (SD) Mean (SD) t

Negative life events  41.70 (10.63) 47.88 (13.39) 11127
Positive coping 1.76 (.54) 1.71 (49) 2.40"
Negative coping 1.21 (.56) 1.25 (.51) 1.83
PTSD symptoms 34.63 (11.35) 39.21 (15.13) 741"
*p<<.05,
®xp< 001,

doi:10.1371/journal.pone.0029404.t001

Effects of negative life events on PTSD symptoms

A multiple regression analysis was performed to examine the
impact of each type of negative life event on PTSD symptoms,
with gender, age group, residence, casualties of family members,
house damage, property loss and witness as covariates. As shown
in Table 3, after controlling the effect of demographics and
earthquake exposures which accounted for 10.8% for the variance,
academic pressure was the strongest predictor of PTSD symptoms
among all life events, accounting for 15.4% of the total variance.
The second significant predictor of PT'SD symptoms was physical
health problems, which accounted for 2.2% of the variance.
Interpersonal conflicts, being punished, and ‘others’ together
contributed to 1.1% of the total variance. Personal loss did not
enter the regression model. Being punished was negatively but
slightly associated with PT'SD symptoms.

Moderating Analysis

Hierarchical multiple regression analyses were performed to
examine the moderating effect of positive and negative coping in
the relationship between negative life events and PT'SD symptoms,
respectively. According to the procedure recommended by Frazier
et al. [36], the independent variable (total score of negative life
events) and the moderator variables (positive coping and negative
coping) were centralized before generating the interaction terms in

B SE g I:d
Covariates .108
Gender 204" 53 07"
Age group .56 .59 .02

1.73" 66 .05
292" 37 a5

Family residence

Casualties of family members
House damage —.03 45 —.01
Property loss 1.12" 53 .05
Witness of tragic disaster 325" 53 12

Negative life events

Interpersonal conflicts 41 12 .09 .003
Academic pressure 1147 10 297 154
Being punished -21" 10 —.06" .00
Physical health problems 93™" a5 a4 022
‘Others’ 64 a6 107 007

Note: For entire model, F(12, 2056) =72.66"", Adjusted R? =.294.
*p<<.05.

**p< 01,

**%p 001.

doi:10.1371/journal.pone.0029404.t003

order to eliminate multicollinearity. For both hierarchical models,
demographics and earthquake exposures were entered in Step 1 as
covariates. Negative life events and the 2 coping styles were
entered in Step 2. Finally, the two-way interaction terms (Negative
Life Events xPositive Coping and Negative Life Events xNegative
Coping) were entered in Step 3. Two separate hierarchical
multiple regression analyses were conducted, one for each of the
two age groups (Table 4).

For the younger adolescents, the main effects of negative life
events, positive coping as well as negative coping on PTSD
symptoms were statistically significant. However, neither of the
two-way interactions significantly predicted PT'SD symptoms.

For the older adolescents, results showed that negative life
events, positive coping and negative coping significantly predicted
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Table 2. Bivariate Correlation Among Life Events, Coping, and PTSD Symptoms (N =2069).
Mean  SD 1 2 3 4 5 6 7 8 9
1. PTSD symptoms 37.39 13.92
2. Total ASLEC score 4542 1273 487
3. Interpersonal conflicts 8.71 294 36" 81
4. Academic pressure 1095 358 46" 79 617"
5. Being punished 10.04  3.85 29 80 61" 557"
6. Personal loss 5.15 2.66 29" 67 45" 37 47"
7. Physical health problems 5.84 2.03 347 63 38™" 42 377 39"
8. ‘Others’ 5.84 224 31 71 537 45" 66" 347 407
9. Positive coping 1.73 0.51 14" —12 -0 -3 —06" -.01 -05" —-15"
10. Negative coping 1.24 0.53 22 26 23" 21 8™ a3 e 24 24
*p<.05;
**p<.01;
®4%p < 001,
doi:10.1371/journal.pone.0029404.t002
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Table 4. Hierarchical Multiple Regression Analysis: Negative Life Events, Coping and PTSD Symptom:s.

doi:10.1371/journal.pone.0029404.t004

PTSD symptoms. In addition, the regression coefficients for the 2
two-way interaction terms were statistically significant, indicating
the relationship between negative life events and PTSD
symptoms was moderated by both positive and negative coping.
Simple effect of negative life events at two levels of the moderator
was tested by simple slope analyses [37]. As shown in Figure 1B,
the association between negative life events and PT'SD symptoms
was significant at both low and high levels of positive coping
(Biow =-49, p<<.001; Bpign=.30, p<<.001). Nevertheless, results
indicated that the relationship between negative life events and
PTSD symptoms was stronger among those with low levels of
positive coping than those with high levels of positive coping.
Similarly, as depicted in Figure 2B, the relationship between
negative life events and PT'SD symptoms was significant at both
low and high levels of negative coping (B, =.29, p<<.001;
Byign = .50, p<<.001). However, results indicated that the associ-
ation between negative life events and PTSD symptoms was
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Dependent Variable =PTSD B SE V3 I:d AR? AF(dfs)
Younger adolescents (age <15)
Step 1 059 059 8.60""(6, 817)
Gender 1.21 72 .05
Family residence —1.41 173 —.03
Casualties of family members 223 .52 247
House damage 13 .58 .01
Properties loss 1.03 71 .05
Witness of the tragic disaster 1.44 73 06"
Step 2 215 155 53.70"7(3, 814)
Negative life events (NLE) 34 04 327
Positive coping —2.76 71 -3
Negative coping 2.79 69 a4
Step 3 217 .002 1.13(2, 812)
NLE xPositive coping —.09 .06 —.05
NLE xNegative coping .07 .06 .04
Older adolescents (age =15)
Step 1 110 110 25.40""(6, 1238)
Gender 2.99 72 107"
Family residence 267 74 09"
Casualties of family members 3.09 .50 14"
House damage —.32 .64 —.04
Properties loss 1.66 75 06"
Witness of the tragic disaster 451 73 A5
Step 2 324 214 129.88™(3, 1235)
NLE 40 .03 357
Positive coping —-.36 75 -12"
Negative coping 463 74 6
Step 3 338 014 13.40""(2, 1233)
NLE xPositive coping —-.19 .05 -.09"
NLE xNegative coping 21 .05 107"
Note.
*p<<.05.
**p<.01.
**xp < 001,

Negative life events, positive coping and negative coping were centralized before generating the interaction terms.

stronger among those with high levels of negative coping than
those with low levels of negative coping.

Discussion

The present study aimed to examine the impact of post-
earthquake negative life events on PI'SD symptoms and to explore
the role of coping styles in the relation between negative life events
and PTSD symptoms among adolescent survivors of the 2008
Wenchuan earthquake in China. Results showed that negative life
events were significantly associated with PTSD symptoms after
controlling for demographics and earthquake exposure. Among
various post-disaster negative life events, academic pressure was
most strongly associated with PTSD symptoms. Both positive and
negative coping moderated the relationship between negative life
events and PTSD symptoms in adolescents aged 15 to 18 years
old, while the interaction of negative life events and coping did not
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Figure 1. Interaction of positive coping and negative life
events on PTSD symptoms for younger adolescents and older
adolescents. This figure reveals the moderation of positive coping in
the association between negative life events and PTSD symptoms
among two age groups. For younger adolescents, the interaction of
positive coping and negative life events is not statistically significant.
For older adolescents, however, a significant interaction of positive
coping and negative life events is found. Specifically, the relationship
between negative life events and PTSD symptoms is stronger among
those with low levels of positive coping than those with high levels of
positive coping. As negative life events increase, participants with low
levels of positive coping will have more PTSD symptoms than those
with high levels of positive coping.
doi:10.1371/journal.pone.0029404.g001

predict PTSD symptoms in younger adolescents aged 11-14 years
old.

The finding that post-disaster negative life events were related to
PTSD symptoms was consistent with previous studies [14,38],
suggesting that ongoing life disruption following trauma is a
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Symptoms of PTSD
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\ ---a--- H Negative Coping —=— L Negative Coping\

B Older Adolescents
45 -

40 LA
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Symptoms of PTSD
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Negative Life Events

---a--- H Negative Coping —=— L Negative Coping\

Figure 2. Interaction of negative coping and negative life
events on PTSD symptoms for younger adolescents and older
adolescents. This figure reveals the moderation of negative coping in
the association between negative life events and PTSD symptoms
among two age groups. For younger adolescents, the interaction of
negative coping and negative life events is not statistically significant.
For older adolescents, however, a significant interaction of negative
coping and negative life events is found. Specifically, the relationship of
negative life events and PTSD symptoms is stronger among those with
high levels of negative coping than those with low levels of negative
coping. As negative life events increase, participants with high levels of
negative coping will have more PTSD symptoms than those with low
levels of negative coping.

doi:10.1371/journal.pone.0029404.g002

potential risk for victim’s psychopathology. Our results revealed
that academic pressure was the main subsequent stressor
contributing to PTSD symptoms among Chinese adolescent
survivors. As a major life stressor for Chinese adolescents,
academic pressure has been found to be associated with mental
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health problems in prior work [31,39,40]. Given that there is
comparatively limited access to higher education for an enormous
number of Chinese students, it makes a great deal of sense that
students in China may encounter great pressure from schools,
which poses a potential threat to adolescents’ mental health,
particularly to those who had experienced a devastating
earthquake. Another type of negative life event strongly and
positively associated with PTSD symptoms was physical health
problems. This finding corresponded to a large body of literature
noticing a significant link between physical and mental health
distress among people exposed to trauma [9,41]. Interpersonal
conflicts and personal loss were also significantly associated with
PTSD symptoms, supporting previous reports that PTSD
symptoms were more severe among traumatized individuals who
had poor interpersonal relationships [12], had loss of property
[42], or loss of work following disasters [13].

It should be noted that being punished was associated with
decreased PTSD symptoms after adjustment for covariates and
other life event subscales. This finding was contrary to our
expectation, because being punished is a life stressor that is
hypothesized to be positively related to PTSD symptoms as other
negative life events are. Zhao and Zhao found that being punished
before the disaster was negatively associated with post-earthquake
psychological symptoms [43], but the association between being
punished after the earthquake and PTSD symptoms has not been
reported in previous studies. However, it is worth noticing that the
association was not highly significant (f=—.06, 4R*=.001) in
present study. Further research is warranted to examine if this
association is true or is due to chance or measurement bias, such as
the multicollinearity between being punished and other negative
life events.

Positive and negative coping were both significantly associated
with PTSD symptoms among our subjects, which is globally
consistent with a large body of literature that shows that more
frequent use of positive, problem-focused coping was protective for
the posttraumatic symptoms [20,44] and that more frequently
using negative, avoidance-focused coping was a risk for posttrau-
matic symptoms [21,45]. However, results revealed that positive
coping and negative coping significantly moderated the relation-
ship between negative life events and PT'SD symptoms only within
older adolescents. For youths aged 15 to 18, those who tended to
adopt more positive coping strategies had lower severity of PT'SD
symptoms, and those who tended to use negative coping strategies
were more vulnerable to PT'SD symptoms. These findings may be
attributed to the fact that older adolescents may have better
cognitive and emotional capacity to process the ongoing stressful
experience than younger adolescents. Higher positive coping is
more protective for older adolescents than younger adolescents,
which slows the increase in PTSD symptoms as negative life events
accumulate. On the other hand, higher negative coping is a risk
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for the older group and accelerates the increase in PTSD
symptoms when negative life events increase.

The study has several limitations. To begin with, despite we
measured participants’ negative life events during the 6 months
following the earthquake, there might be some bias because the
data was obtained in a retrospective self-report approach. Yet, for
ethnical reasons, we could not administrate the assessment until
half year after the disaster. Second, as noted above, the
participants in this study were a convenient sample from one
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other adolescent survivors. Third, the study was cross-sectional,
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In conclusion, this is the first study that examines the
associations of post-disaster life events and coping with PTSD
symptoms in Chinese adolescents after the 2008 Wenchuan
earthquake. The present study extends existing literature in the
field of life stress, coping, and PTSD with a large sample of
Chinese adolescent survivors of an earthquake. This study
demonstrated the impact of post-earthquake life events on PTSD
symptoms and the moderating effect of coping on the relationship
between life events and PTSD symptoms. These findings have
important implications in the prevention and intervention of post-
traumatic mental health problems in adolescent survivors. First,
since academic pressure may be a risk for adolescents’ post-disaster
symptoms, teachers and parents should be aware of the
responsibility to create supportive recovery environments for
adolescents, and to shift their expectations of adolescents’ school
achievement. Second, it is imperative to develop active problem-
solving skills and strategies for traumatized youths to deal with
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traumatic reactions and psychopathology.
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