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Background and Purpose: The role of posttraumatic stress disorder (PTSD) in the path
from traumatic exposure (TE) to academic performance (AP) is still not explicitly illustrated.
The current study aimed to examine the moderator role of PTSD on the relationship between
TE and AP, and then to investigate whether this moderator role is influenced by gender.
Participants and Methods: A sample of Chinese students (»=235) who had experienced
the major earthquake of Wenchuan was chosen. PTSD and TE were measured by the Impact
of Event Scale — Revised (IES-R) and an earthquake-related experience questionnaire,
respectively. AP was collected from their up-to-date general examination. Data for 221
participants (53.4% female; mean age=14.03 years, SD=0.824) were finally included in the
analysis. Parsimonious latent-variable interaction analysis and hierarchical regression analy-
sis were adopted to examine the moderator role of PTSD.

Results: The average IES-R score was 27.57 (SD=13.265, range 0—-67). The average score for
earthquake exposure was 5.86 (SD=2.069, range 1—12). The results showed that both TE and the
interaction term of PTSD*TE had significant negative correlations with AP, while PTSD was not
associated with AP. Subsequent hierarchical regression analysis found that the relationship of the
interaction term and AP was only significant in female students, and a simple slope plot showed
a distinct pattern of the moderating effect of PTSD in both genders.

Conclusion: This study supported that PTSD moderated the connection between TE and AP
in middle school students who had undergone a major earthquake trauma, which was
influenced by gender. Students who experienced major trauma with drastic exposure history
and manifested PTSD symptoms need specified intervention to avoid further deterioration in
performance in school.

Keywords: trauma, posttraumatic stress disorder, academic performance, moderator, gender
difference

Introduction

Suffering trauma, such as a natural disaster (eg, major earthquake), intrapersonal vio-
lence, and sexual assault, is a common phenomenon on a worldwide scale. According to
a global mental health survey, seven-tenths of people had undergone a traumatic event,
and one-third of people had been exposed to four or more traumatic events.' As a result,
those who experienced traumatic exposure (TE) had a lower quality of life under the
influence of posttraumatic psychiatric problems.” Studies have identified several negative
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psychological consequences in TE sufferers, including feel-
ings of anger, fear, withdrawal, shock, guilt, confusion, ner-
vousness, and distrust.> On May 12, 2008, an earthquake
with a magnitude of 8.0 on the Richter scale and a maximum
intensity of over 10 at the epicenter occurred in the southwest
of China and caused numerous deaths and injuries. The earth-
quake can be considered a major public traumatic event and
provides the background to the current research.®
Posttraumatic stress disorder (PTSD) is a mental dis-
order that occurs after a traumatic event. The core symp-
toms of PTSD are intrusiveness of the traumatic event,
avoidance of trauma-related stimuli, negative changes in
cognition and emotion, and hypervigilance and
The 12-month prevalence of PTSD

ranges from 0.2% to 3.8%, according to different social

overreaction.”

backgrounds and countries of residence.® The lifetime
of PTSD was 6.4% in
a nationwide investigation in the USA.? In China, the 12-

prevalence estimated as
month and lifetime PTSD prevalences were found to be
0.2% and 0.3%, respectively.'® After exposure to a major
earthquake, there was a lack of decline in the prevalence
rate of significant PTSD symptoms.” The severity of PTSD
correlates with other psychological and physical disorders,
eg, over half of PTSD patients suffer from substance use
disorders, and higher PTSD severity is related to poorer

sleep status,”!!

ultimately leading to a reduced quality of
life.'? In addition, PTSD can impair work performance in
fields demanding a higher level of cognitive function,
including decision making, attentional ability, and execu-
tive functions.'*'*

Owing to the emphasis on education and expectations
for their children, Chinese parents pay a lot of attention to
their children’s school performance. Academic perfor-
mance (AP) refers to one’s success and performance in
school and can be measured by grade point averages
(GPAs), which provide a reliable way to evaluate the
general academic performance of a student'® and the com-
petitiveness in education fulfillments for a country.'®
Besides GPA, national standardized tests and total grade
points of general examinations are also measurements of
AP'71E A body of

investigated relevant factors in AP. For instance, AP may

growing studies  has
be affected by emotional intelligence, degree of effort, or
lifestyle behaviors.'®2° Tt was also noted that girls per-
form better than boys on language courses, while boys
outperform girls in math.>' In addition, recent research
has demonstrated that physical and psychological health

has significant associations with AP.'”-*%3

The relationship among TE, PTSD, and AP has been
widely discussed in previous research. TE has been
proved to be negatively correlated with AP, which is
reflected in examination scores (usually known as GPA)
or adjustment to school.**2” This effect may be
mediated by psychological problems, such as anxiety,
withdrawal, and aggressive behaviors, with gender
that

a proportion of individuals who have been exposed to

differences.”® One possible mechanism is
trauma suffer from PTSD, which can severely impair
a person’s executive function.”® Regarding the relation-
ship between PTSD and AP, some studies showed that
students with higher self-reported PTSD symptoms were
prone to having lower GPAs,” students with lower AP
had a higher prevalence of PTSD,’° and PTSD was
associated with lower odds of achieving each of the
educational milestones during the study period.*'
Nevertheless, results from other studies found that the
direct correlation between PTSD and AP was not
significant.**® This difference can be attributed to the
heterogeneity among studies, such as different study
populations and social backgrounds. In addition, it
could be further considered that the mediation role of
effort regulation and academic locus of control may
confound the relationship between PTSD and AP.**?
Up to now, the role of PTSD in the path from TE to
AP has still not been explicitly examined. The modera-
tor role of PTSD on the relationship between a natural
disaster and suicidal ideation was found in an investiga-
tion involving more than 2000 participants, which sug-
gested that more severe PTSD symptoms impaired
posttraumatic cognitive function®® and provided inspira-
tion for the current study. Meanwhile, the majority of
relevant studies focused on college students, with very
few investigating middle school students. Furthermore,
there was a lack of samples with the same type of major
traumatic event, such as an earthquake, to control the
heterogeneity in the type of trauma.

Hence, the current study was carried out to survey the
TE, AP, and PTSD of middle school students who experi-
enced a major earthquake in 2008. The hypothesis was that
PTSD moderates the negative correlation between TE and
AP. Considering that gender differences in the relationship
among these three variables have been reported previously,
and especially that more severe PTSD symptoms were

prone to be reported in females,?®**

the current study
further explored the effect of gender on the moderator

role of PTSD.
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Methods

Participants

All participants (n=235) were recruited from Mao County
middle school, which was located in the severely damaged
region of the M8.0 Wenchuan earthquake (41 km from the
epicenter). Three grades were included: 130 of the students
were in classes 6-8 of grade 7. And 73 students who were
grade 8 came from classes 2 and 3. Considering that students
of grade 9 had to prepare for their senior high school entrance
examination, only 32 students from class 3 were recruited. Of
the 235 participants, four were excluded because they reported
that they had not experienced the major earthquake. Ten were
removed because more than 50% of items were incomplete.
Therefore, the final valid sample included 221 adolescents
with an average age of 14.03 years (SD=0.824). In terms of
gender, 118 (53.4%) were female and 103 (46.6%) were male.
The majority of participants (197, 89.1%) reported as Qiang
nationality, which is a minority ethnic group in China. Over
half of students were from grade 7 (118, 53.4%), 72 were from
grade 8, and 31 were from grade 9. The descriptions of the
valid sample are presented in Table 1.

Measurement
The demographic items on the questionnaire included
gender, age, ethnicity, and grade.®

Impact of Event Scale — Revised (IES-R)

The Chinese version of the IES-R was adopted to evaluate
the degree of PTSD.**>° The IES-R consists of 22 items on
posttraumatic symptoms, each in the form of a five-point
scale: 0 indicates that the symptom occurs “not at all”’; 1, “a
little bit”; 2, “moderately”; 3, “quite a bit”; and 4, “extre-
mely”. The total score ranges from 0 to 88. A critical score of
40 (total score) has been indicated to classify whether or not
a student has clinically significant PTSD symptoms.* IES-R
measures are similar to the Diagnostic and Statistical Manual
of Mental Disorders, fourth edition (DSM-IV) criteria for
PTSD issued by the American Psychiatric Association, and
have good psychometric properties.*'** The IES-R subscales
have high internal consistency, with Cronbach’s a ranging
from 0.79 to 0.91, and test-retest reliability a ranging from
0.51 to 0.94. Furthermore, the Chinese version of IES-R has
been demonstrated to have satisfactory psychometric
properties.*> Cronbach’s « in the current sample was 0.885,

suggesting high reliability.

Table 1 Demographic Characteristics, TE, and PTSD of the
Students

Psychology Research and Behavior Management 2022:15

No (%)

General Demographic Total Number Percentage
Characteristics (n=221) (%)
Gender

Female 118 534

Male 103 46.6
Age (years), meantSD 14.03+0.824
Ethnicity

Qiang nationality 197 89.1

Hui nationality 12 54

Han nationality 6 2.7

Other (Tibetan) 6 2.7
Grade

7 118 534

8 72 326

9 31 14.0
Traumatic exposure
El

Yes 138 62.4

No 83 37.6
E2

Yes 105 47.5

No Ié 525
E3

Yes 56 253

No 165 747
E4

Yes 47 21.3

No 174 787
E5

Yes 18 8.1

No 203 91.9
E6

Yes 41 18.6

No 180 8l.4
E7

No 197 89.1

Slightly 19 8.6

Moderately or more 5 23
E8

Yes 155 70.1

No 66 29.9
E9

Yes 164 742

No 57 25.8
EIO

Slightly 32 14.5

Moderately 58 26.2

Intensively 131 59.3

(Continued)
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Table | (Continued).

No (%)
General Demographic Total Number Percentage
Characteristics (n=221) (%)
Total score of TE, mean+SD 5.86+2.069
IES-R score, mean+SD 27.57%13.265
IES 240 180 8l1.4
IES <40 41 18.6

Notes: Entire effective sample N=221; n (males)=118; n (females)=103. El = Were
you in a dangerous place?; E2 = Did you witness someone being seriously injured?;
E3 = Did you witness someone being killed?; E4 = Were your family members
seriously injured?; E5 = Did your family members die?; E6 = Were your close friends
seriously injured or dead?’; E7 = Were you seriously injured?; E8 = Was your house
seriously damaged?; E9 = Did you witness a disastrous scene after the earthquake?;
EI0 = How scared did you feel?

Abbreviations: |ES-R, Impact of Event Scale — Revised; PTSD, posttraumatic stress
disorder; TE, traumatic exposure.

Earthquake-Related Experience Questionnaire

A custom-designed earthquake-related experience ques-
tionnaire used in previous research was adapted to collect
the data on the TE in the current study.” This earthquake-
related TE was made up of 10 incidents that could have
occurred during or after the Wenchuan earthquake. The 10
earthquake-related incidents are shown as follows: Were
you in a dangerous place (E1)?; Did you witness someone
being seriously injured (E2)?; Did you witness someone
being killed (E3)?; Were your family members seriously
injured (E4)?; Did your family members die (E5)?; Were
your close friends seriously injured or dead (E6)?; Were
you seriously injured (E7)?; Was your house seriously
damaged (E8)?; Did you witness a disastrous scene after
the earthquake (E9)?; and How scared did you feel (E10)?
E7 was estimated on a three-point Likert scale, ranging
from 0 to 2: O=not injured, 1=slightly injured, and 2=mod-
erately injured or more. Question E10 estimated the inten-
sity of horror related to the earthquake also measured on a
three-point Likert scale, ranging from I=slightly to
3=intensely. The remaining seven questions were coded
into yes/no items, scoring 0 for no and 1 for yes. The sum
of item scores reflects the exposure level of earthquake
trauma.

Procedure

Academic Performance

The study protocol was approved by Ethics of Committee
of the Naval Medical University. All procedures were
Declaration of

conducted in accordance with the

Helsinki. The collection of academic performance came
from an up-to-date general examination. The subjects in
each grade were as follows: grade 7 included Chinese,
Math, English, Politics, History, Geography, and Biology;
grade 8 included Chinese, Math, English, Politics, History,
Geography, Biology, and Physics; and grade 9 included
Chinese, Math, English, Politics, History, Physics, and
Chemistry. Since there were specified subjects in each
grade and the total examination scores were different, the
total score for each student was first calculated as a T score
and then multiplied by 10 to obtain the final transformed
score to make the AP in all students comparable. The raw
and transformed AP scores for all students are presented in
Table S1.

Measurement of IES-R and Earthquake TE

The test was performed by an expert interviewer, using the
IES-R and earthquake experience questionnaire, 3 years
after the Wenchuan earthquake. It took about 30 minutes
to complete the measures, and every student completed the
questionnaires without pay. All students were measured
during their rest period (from 12 noon to 2 pm). Informed
consent to participate in the study was obtained from the
parents or guardians of the subjects prior to study com-
mencement. To respect the students’ opinions and protect
their interests, they all read the informed consent form
before the study.

Statistical Analysis

The data were analyzed using SPSS software (version
21.0; IBM Corp, Armonk, NY, USA). No case reported
more than 10% missing data, and missing values were
replaced by multiple imputation using regression meth-
ods. The normality was tested by skewness and kurtosis
for each variable. Variables (TE, PTSD measured by IES-
R, and AP) showed a univariate normal distribution, with
the skewness and kurtosis ranging from —1 to 1.
Correlation coefficients were calculated to show the inter-
correlations between variables. The moderator role of
PTSD between TE and AP was tested using two techni-
ques: 1) a parsimonious latent-variable interaction tech-
nique in the structural equation model (SEM) using
AMOS 22;* and 2) hierarchical regression analysis in
SPSS. On the one hand, the parsimonious latent-variable
interaction technique can include the measurement errors
and indicators of the higher order factors. Ping suggested
that the product of the sums of the relevant indicators be
used as the sole indicator of the latent product. For
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example, x1, x2 and z1, z2 indicated two latent variables,
X and Z, respectively. X and Z were hypothesized to
interact in their effect on a third latent variable. The
computed variable [(x1 + x2) * (z1 + z2)] could be used
as the indicator of the latent product of interaction.**** In
the current study, the indicators of TE are Eql and Eq2.
Eql is the aggregated score of items related to events that
happened to oneself (including E1, E7, E8, E9, and E10).
Eq2 is the aggregated score of items related to events that
happened to others (including E2, E3, E4, ES5, and E6).
And indicators of PTSD are P1, P2, and P3, which are the
summed score of items for intrusion, avoidance, and
hyperarousal, respectively. The computed variable [(Eql
+ Eq2) * (P1 + P2 + P3)] was used as the indicator of the
latent product of the interaction term. On the other hand,
hierarchical regression provided details for directly asses-
sing the change in explanatory power between iterative
steps. All variables were standardized to reduce the
potential effects of multicollinearity.*® The technique of
least squares was used, with the control variables entered
as a block in step 1 (gender and grade), followed by the
main effects in step 2 (PTSD and TE), and the interaction
and moderators in step 3. The gender difference was
tested in hierarchical regression by conducting subse-
quent regression analysis under subgroups of males and
females.

Results

Severity of PTSD Symptoms, TE, and AP
As shown in Table 1, the average IES-R score was 27.57
(SD=13.265, range 0-67). According to the cut-off score
of the IES-R (>40), a total of 41 participants (18.6%) were
screened as probable PTSD cases. The features of earth-
quake exposure are also presented in Table 1. The average
score of earthquake exposure was 5.86 (SD=2.069, range
1-12). As AP was standardized in this sample, the mean
and SD of AP were 500.00 and 10.00, respectively. Raw
and transformed scores of AP for all students are presented
in Table S1.

Outcomes of Correlation Analysis

The results of bivariate correlation analysis of gender,
grade, TE, IES-R score, and AP showed that there were
significant correlations between TE level and IES-R score
(r=0.252, p<0.01), and between TE level and AP (r=
—0.264, p<0.01). The correlation between IES-R score

Table 2 Bivariate Correlation Analysis of Gender, Grade, TE,
IES-R Score, and AP

Variable | 2 3 4 5

I. Gender | —-0.056 0.022 —0.009 -0.116
2. Grade | 0.016 -0.032 -0.003
3.TE | 0.252%% | —0.264%%
4. I[ES-R | -0.093
5. AP |
Skewness 0.308 0.378 0.021
Kurtosis 0.135 —-0.093 —-0.888

Notes: Entire effective sample N=221; n (males)=118; n (females)=103. *¥p<0.01.
Abbreviations: AP, academic performance; IES-R, Impact of Event Scale — Revised;
TE, traumatic exposure.

and AP was not significant (+=—0.093, p=0.166). The
results are presented in Table 2.

Outcomes of Parsimonious

Latent-Variable Interaction Analysis

As shown in Table 3 and Figure 1, all latent variables had
factor loading of more than 0.55 on the indicators, except
for Eq2 ($=0.492, p<0.001), with a significant correlation
(»<0.01). The results showed that TE had a significant
negative correlation with AP (f=—0.431, p<0.01), and the
correlation between PTSD and AP was not significant
(=0.099, p=0.332). The interaction term PTSD*TE was
significantly correlated with AP (5=—0.305, p<0.01). The
results of the model fit using the recommended index
were: R’=0.24, CMIN=42.15, p=0.220, GFI=0.974,
AGFI=0.938, CFI=0.991, RMSEA=0.020,
SRMR=0.050, suggesting a good model fit.*’

and

Outcomes of Hierarchical Regression

Analysis

In step 1 (R*=0.014, F=1.500, p=0.225), two control vari-
ables were not significantly associated with AP (gender:
p=—0.117, p=0.085; grade: f=—0.009, p=0.890). In step 2
(R*=0.083, F=4.868, p=0.001), the main effect of TE was
significant (f=—0.254, p<0.001), while PTSD did not have
a significant effect on AP (#=—0.031, p=0.649). In step 3
(R*=0.112, F=5.984, p<0.001), TE was still negatively
associated with AP (f=—-0.258, p<0.001), and the interac-
tion term PTSD*TE also had a significant negative effect
on AP ($=-0.201, p<0.01). PTSD was still not signifi-
correlated with AP (=—0.018, p=0.782).
Concerning gender differences in step 3 (female:
R*=0.129, F=4.178, p<0.01; male: R’=0.119, F=3.297,

cantly
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Table 3 Results of Parsimonious Latent-Variable Interaction Analysis in SEM to Test the Moderator Role of PTSD Between TE and AP

Variable B se t B Model Fit
TE — Eql 0.576 0.112 5.14 %k 0.578 CMIN=42.15
TE — Eq2 0.491 0.102 4.824%4* 0.492 p=0.220
PTSD — Pl 0.899 0.059 15,2224 0.901 GFI=0.974
PTSD — P2 0.732 0.062 | 1.793%% 0.734 AGFI=0.938
PTSD — P3 0.783 0.061 12.775%%* 0.785 CFI=0.991
PTSD * TE — Eq*P 2.579 0.648 RMSEA=0.020
TE — AP —0.430 0.135 =3.191%* —0.431

PTSD — AP 0.099 0.100 0.981 0.099

PTSD * TE — AP —0.279 0.098 —2.860%* —0.305

Notes: Entire effective sample N=221; n (males)=118; n (females)=103. PTSD was measured by the Impact of Event Scale — Revised. Eql is the aggregated score of items
related to events that happened to oneself (including El, E7, E8, E9, and EI0). Eq2 is the aggregated score of items related to events that happened to others (including E2,
E3, E4, E5, and E6). PI, P2, and P3 are the summed score of items for intrusion, avoidance, and hyperarousal, respectively. All observed variables were standardized in the

model. *¥p<0.01, **¥p<0.001.

Abbreviations: AP, academic performance; PTSD, posttraumatic stress disorder; SEM, structural equation model; TE, traumatic exposure.

p<0.05), the non-significant correlation between PTSD and
AP were consistent in the subgroups of females and
£=0.081, p=0.369; male: p=—0.136,
p=0.178). TE in both subgroups was significantly asso-
ciated with AP (female: f=—-0.255, p<0.01; male: p=
—0.252, p<0.05). PTSD*TE was only significantly corre-
lated with AP in females (female: f=—0.244, p<0.01; male:
p=—0.127, p=0.200). Concerning the model fit, R* values
were 0.112, 0.129, and 0.119 for the whole sample,
females, and males, respectively, in step 3. See Table 4.

males (female:

The simple slope interaction plot showing the moder-
ating effect of PTSD is presented in Figure 2. For all

42

65
e6 Eq'P PTSD*TE

participants, the simple slope for the low value of the
moderator (=1 SD) was —0.018 (SE=0.088, =-0.204,
p=0.839), and for the high value of the moderator (+1
SD) was —0.406 (SE=0.091, =—4.484, p<0.001). In
females, the simple slope for the low value of the mod-
erator (—1 SD) was —0.030 (SE=0.122, =—0.245,
p=0.807), and for the high value of the moderator (+1
SD) was —0.478 (SE=0.091, ~=-3.903, p<0.001). In
males, the simple slope for the low value of the moderator
(-1 SD) was —0.122 (SE=0.134, =-0.909, p=0.364), and
for the high value of the moderator (+1 SD) was —0.378
(SE=0.148, =—2.548, p<0.05).

25

AP

Figure | Moderator role of PTSD between TE and AP in SEM using parsimonious latent-variable interaction analysis.

Notes: PTSD was measured by the Impact of Event Scale — Revised. Eql is the aggregated score of items related to events that happened to oneself (including El, E7, E8, E9,
and E10). Eq2 is the aggregated score of items related to events that happened to others (including E2, E3, E4, ES, and E6). P1, P2, and P3 are the summed scores of items for
intrusion, avoidance, and hyperarousal, respectively. All observed variables were standardized in the model.

Abbreviations: AP, academic performance; PTSD, posttraumatic stress disorder; SEM, structural equation model; TE, traumatic exposure.
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Table 4 Standardized Results of Hierarchical Regression Analysis Testing the Moderator Role of PTSD Between TE and AP, and

Gender Differences on the Moderator Effect

Predictor Variables Hierarchical Regression Analysis in Hierarchical Regression Hierarchical Regression
Entire Sample (N=221) Analysis in Females (n=118) Analysis in Males (n=103)
B t B t B t
Step |: Control variables
Gender —0.117 —1.732
Grade —0.009 —0.139 —0.037 —0.404 0.024 0.241
R? 0.014 0.001 0.001
Model fit F=1.500 F=0.163 F=0.060
AR? 0.014 0.001 0.001
Step 2: Main effects
Gender —0.111 —1.704
Grade —0.006 —0.089 —0.033 —0.368 0.214 0.214
TE —0.254 —3.762%%k —0.267 —2.877%* —0.238 —2.399%
PTSD —0.031 —0.456 0.092 0.994 —0.160 —1.615
R? 0.083 0.070 0.104
Model fit F=4.868** F=2.855*% F=3.815*%
AR? 0.069 0.068 0.103
Step 3: Interaction
Gender —0.106 —1.652
Grade —0.032 —0.489 —0.057 —0.644 0.000 —0.002
TE —0.258 —3.91 |k —0.255 —2.825%* —0.252 —2.539*
PTSD —0.018 —0.276 0.081 0.902 —0.136 —1.356
TE x PTSD —0.201 —3.109%* —0.244 —2.765%* —0.127 —1.291
R? 0.112 0.129 0.119
Model fit F=5.984*+* F=4.178** F=3.297*
AR? 0.039 0.059 0.015

Notes: Entire effective sample N=221; n (males)=118; n (females)=103. PTSD was measured by the Impact of Event Scale — Revised. ¥p<0.05, *¥p<0.01, *¥¥p<0.001.
Abbreviations: AP, academic performance; PTSD, posttraumatic stress disorder; TE, traumatic exposure.

Discussion

The moderating effect of PTSD has been presented as the
negative correlation between TE and AP, which was
affected by gender (Figure 3), in a sample of middle
school students who had undergone a major trauma, 3
years after the event. It could be further elaborated that
the AP of individuals with slighter PTSD symptoms was
less affected by the level of TE, while the AP of those with
more severe PTSD symptoms declined more dramatically
along with the increasing level of TE.

Students who had experienced trauma and showed less
severe PTSD symptoms were expected to have stronger
psychological resilience, which contributed to their adjust-
ment to school and protected them from declining
AP***84 For those with high PTSD scores, previous
research in patients diagnosed with PTSD or individuals
with observable PTSD symptoms (such as partial PTSD)
found associations with functional impairments in brain
regions related to attention (prefrontal cortex), memory

(hippocampus), and regulation of emotions (amygdala).>
In addition, poorer performances on the spatial span for-
ward subtest and execution time and accuracy in the
Stroop test were found in a PTSD-positive group com-
pared to healthy controls."* Those dysfunctions directly
worsened the performance in learning activity since they
were intimately related to executive function, which was
further exacerbated by a higher level of TE. TE was also
closely related to executive function. It was reported that
TE was associated with poorer performance on working
memory, inhibition, auditory attention, and processing
speed tasks in children.®® However, Cohodes et al did
not find any significant correlations among TE, PTSD,
and executive function, and pointed out that their relation-
ships might be nuanced in children.”' Hence, detecting the
moderator role of PTSD provided a new path for further
investigation in this field.

Gender differences in the moderator role of PTSD were
also observed in the current study. In female students with
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Figure 3 Influence of gender on the moderator role of PTSD between AP and TE.
Notes: AP, academic performance; PTSD, posttraumatic stress disorder; TE, trau-
matic exposure.
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lower TE, those who reported more severe PTSD symp-
toms tended to achieve higher examination scores than
those who did not. In the female subgroup with higher
TE, students with more severe PTSD symptoms achieved
lower AP than those with slighter symptoms. In the group
of male students, the AP of students who reported a higher
score for PTSD symptoms consistently had lower AP than
those with lower PTSD scores. And when the level of TE
increased, AP declined more drastically in the subgroup
with more severe PTSD symptoms. This gender difference
may mainly derived from the gender difference in AP, in
that females tended to perform better than males.’*>* As

a result, female middle school students with more severe
PTSD symptoms may put more diligence into study than
those with slighter PTSD symptoms as a coping method
for posttraumatic psychological distress, such as
intrusion.*? But for those who had experienced extremely
disastrous traumatic scenes and had severe PTSD symp-
toms, their mental health state was too seriously disturbed
to outperform those with slighter PTSD scores on learning
activities. Worse still, this dysfunction might not be easily
observed by teachers or parents because these children
used engagement in study as a suppressor of their discom-
fort. Thus, it was difficult to offer them prompt and effec-
tive psychological intervention. Consistent with previous
studies,**® PTSD and AP were not directly associated in
the current study. The moderator role of PTSD identified
from the results provided another possible explanation for
this non-significant correlation. It can be inferred that
students who have experienced major trauma with
a drastic exposure history and manifest PTSD symptoms
need specified intervention to avoid further impairment in
AP, which is crucial for future development in adolescents.

Limitations of this article include the partial nature of the
retrospective study, which may cause possible recall bias in

I I 8 https:
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TE, not using a PTSD interview scale to strengthen the
validity, and the lack of a non-trauma control group to inves-
tigate the effects of major trauma on AP and PTSD. The
results of moderator analysis were confounded by the large
variance in the number of students from each grade, and the
significance was affected by the relatively small sample size.

Conclusion

Under the influence of major trauma, the level of TE was
negatively correlated with AP and PTSD in Chinese mid-
dle school students, 3 years after the traumatic event.
Importantly, PTSD moderated the relationship between
TE and AP, which was further influenced by gender. The
students showing lower PTSD symptoms after trauma
were unlikely to be affected by the level of TE on AP,
while TE was more negatively correlated with AP in those
with more severe PTSD symptoms. Thus, it could be
inferred that having severe PTSD symptoms with a high
level of TE was a robust indicator to predict poor AP in
school. Children with this combination of problems should
receive immediate help and effective intervention to pre-
vent deterioration in their future development.
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