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Abstract

The objectives of this study were to investigate the prevalence of post-traumatic stress disorder (PTSD) symptoms and
depressive symptoms in teenage survivors three years after the Ya’an earthquake to assess the differences between left-behind
(LBC) and non-left-behind (non-LBC) children, and to explore predictors for PTSD symptoms and depressive symptoms. The
participants were assessed using children’s revised impact of event scale (CRIES) and short mood and feelings questionnaire
(SMFQ), after which ¢ tests, Chi square tests, and a multivariate logistic regression were conducted to examine the differences
in the LBC and identify the associated predictors. It was found that the PTSD and depressive symptom prevalences were
13.10% and 20.75%, with the LBC having a significantly higher prevalence than the non-LBC. The PTSD and depression
symptoms tended to be highly comorbid (r=.52, p <.001). Being female, being aged less than 15, having siblings, being an

LBC, and having higher exposure were found to be associated with PTSD and depressive symptoms.

Keywords Children and adolescents - Depressive symptoms - Posttraumatic stress disorder - Earthquake - Left-behind

children

Introduction

A catastrophic earthquake measuring 7.0 on the Richter
scale occurred on April 20, 2013 in Ya’an, Sichuan Prov-
ince, China. The Ministry of Civil Affairs reported that 196
people were killed, approximately 11,470 were injured, and
34 million were affected. The devastating earthquake not
only brought about great economic losses but also caused
psychological problems in many of the survivors. Posttrau-
matic stress disorder (PTSD) has been the most studied con-
dition in the aftermath of disasters [1] and can appear weeks
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or even months after the initial shock [2]. The diagnostic and
statistical manual of mental disorders (5th edition) [3] states
that traumatic event survivors often show PTSD symptoms
such as mental numbness, increased alertness, and problems
with cognition and memory. PTSD can be very serious and
can significantly damage a person’s ability to function in
society [4].

PTSD was first posited in the 1980s by Terr [5], after
which research has confirmed that compared to adults, chil-
dren and adolescents are more emotionally vulnerable to
the serious effects of disasters due to their developmental
status [6], resulting in severe psychological and developmen-
tal consequences [7]. Therefore, after a disaster such as an
earthquake, children and adolescents are the more psycho-
logically vulnerable population [8]. An increasing number
of studies have reported PTSD prevalence rates and predic-
tors for adolescent survivors. The PTSD prevalence reported
in children and adolescent earthquake survivors has been
found to range from 4.5 to 95% [9-12]. In a study on adoles-
cents, Zhang et al. found that the PTSD symptoms changed
gradually over time after an earthquake, with females and
children with siblings being the most likely to exhibit PTSD
symptoms [13]. A previous Wenchuan earthquake study
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revealed that home damage as well as injury to self or family
members were also adolescent PTSD predictors [14]. From
a meta-analysis of PTSD predictors, Trickey et al. found
subjective peri-trauma factors and post-event factors were
likely to play a major role in determining whether a child
developed PTSD after exposure to a traumatic event [15].
In a survey on adolescents after the Wenchuan earthquake,
Fan et al. found that 15.8% and 24.5% of the participants
reported PTSD and depression symptoms [16]. Therefore,
even three years after the Ya’an earthquake in 2013, child
and adolescent earthquake survivors could still be suffering
from mental health problems. Liu et al. found that the preva-
lence rates between 6 and 12 months for mental health issues
were 14.5% and 16.1% for depression, and 11.2% and 13.4%
for PTSD, suggesting that posttraumatic mental health prob-
lems in children after natural disasters may reach epidemic
proportions and remain high for long periods [17].

Previous studies have provided evidence that females may
be more susceptible to psychological disorders. Compared
to male survivors, female survivors have been consistently
found to be at higher risk. Several studies have reported that
being female was a predictor for PTSD [14, 18, 19]. Guo
et al. found that being female was associated with PTSD
during the early period following an earthquake [20], and
Zhang et al. also found that being female was a predictor
for PTSD symptoms after an earthquake; therefore, gender
could be seen to be a long-term predictor for PTSD [13].

To control population growth, a one-child family plan-
ning policy was promulgated by the Chinese government
at the end of 1970s. After that time, most families in urban
areas had only one child. A few studies have investigated
the differences in mental health between an only child and a
child with siblings after traumatic events; however, the find-
ings on the mental health differences in only children have
not been consistent; for example, Fan et al. found that only
children were less likely to have PTSD and depression than
children with siblings after an earthquake [16]. However,
several previous studies reported that compared to children
with siblings, only children tended to have a higher level of
depression [21, 22].

China has had a rapidly developing economy for the
past 15-20 years. At the end of the 1970s, reforms were
implemented to open up China to the outside world to
create opportunities for better paying jobs and a better
standard of living; as a result, millions of adults have been
migrating every year from their hometowns to higher-
income regions [23], leaving their children at home. It
was calculated that there were about 61 million children
left at home by migrant parents in 2012 [24], which has
led to the special Chinese phenomenon of left-behind chil-
dren (LBC). LBC are defined as children under 18 left
behind at their original residence when one or both parents
migrate to other places for work and have not lived with

their children for at least 6 months [25]. While almost all
LBC are raised by grandparents or other family members,
it has been found that disruptions in physical proximity
can shake these children’s sense of security, causing sig-
nificant and long-lasting psychological distress [26, 27].
As a result, it has been surmised that there may be men-
tal health differences between LBC and non-LBC after
traumatic events. A previous study on 4857 LBC found
that the total prevalence for depression was 24.8% [23].
Cheng and Sun reported that compared with their age-
matched-peers, LBC had higher rates of depression [28].
Most previous studies have also found a higher prevalence
of psychological and behavioral problems in LBC [29-32];
however, few studies have focused on the post-traumatic
mental health of LBC. Compared to non-LBC, LBC were
more likely to have physical and mental problems after
they suffered from earthquake [33-35].

Therefore, the aims of this study were: (a) to research
the prevalence of PTSD symptoms and depressive symp-
toms in children and adolescents three years after exposure
to the Ya’an earthquake with a special focus on LBC; and
(b) to examine possible PTSD and depressive symptom
predictors, with gender, age, being an only-child or an
LBC and exposure degree being considered the main risk
factors.

Methods
Procedures

This study was supported by the related schools and com-
plied with the principle of voluntariness. Data collection was
performed three years after the Ya’an earthquake, with the
earthquake affected children being selected through cluster
sampling. The study investigators were Master’s degree can-
didates from Sichuan University, all of whom had taken part
in a training course on data collection and personal informa-
tion protection measures. This study was approved by the
Human Ethics Committee of Sichuan University.

Participants

The participants for the present study, all of whom had expe-
rienced the 2013 earthquake, were selected from schools
in the earthquake affected areas in Lushan County, Ya’an
city. A total of 4140 students ranging from 12 to 18 years
old took part in this study. After excluding invalid ques-
tionnaires, 3962 (95.70%) students [1691 males (42.68%)]
completed the questionnaires, with an overall age distribu-
tion of 14.98 +1.44.
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Measures

The general information form focused on sociodemographic
characteristics; age, gender, child with/without siblings,
LBC, and the period of time that LBC parents had been liv-
ing away from home.

To assess the degree of exposure, this study referred to
Xu and He, and Xu and Liao [36, 37] for the exposure item
assessments. A 2-point scale was used (yes=1 and no=0) to
measure whether the following situations had been encoun-
tered as a result of the earthquake: experienced the earth-
quake and perceived a threat; personal injuries; injuries to
family members, relatives or friends; experienced both the
Wenchuan and Ya’an earthquakes; witnessed other people
trapped by the earthquake; experienced the deaths of family
members, relatives or friends; experienced loss of or dam-
age to personal or family property; witnessed other people
injured or killed; received agency support; and relocated to
temporary housing. The total score for exposure ranged from
0 to 9, with higher scores reflecting greater exposure. Based
on an examination of the frequency distribution, respondents
were coded as having one of three exposure degrees; low
exposure (0—1), moderate exposure (2—-3), and high exposure
(4-9). The Cronbach’s a was 0.81.

The short mood and feelings questionnaire (SMFQ) was
used for the depressive symptoms assessment. The SMFQ
has 13 items, with each item scored from 0 to 2 (never=0,
sometimes =1 and always =2). Total SMFQ scores can
range from 0 to 26, with a cut-off score of 11 considered
to be a sign of depression. The SMFQ has been validated
and found to have good convergent validity and reliability
[38, 39]. The internal reliability Cronbach’s o for the SMFQ
was 0.84.

Finally, the PTSD symptoms in the children were assessed
using the Children’ s Revised Impact of Event Scale (CRIES-
13), which is a brief screening instrument [40]. The Chinese
version of the CRIES-13 has been proven to be a valid scale
[41]. CRIES-13 has 13 items, divided into avoidance, intru-
sion, and hyperarousal, which assesses symptoms consistent
with DSM-IV diagnoses on a 4-point scale: not at all =0;
rarely = 1; sometimes = 3; and often=35: with total scores
ranging from O to 65. Previous studies have suggested a cut-
off score of 30 points [40, 42]. The Cronbach’s o coefficient
for the CRIES-13 was 0.88.

Statistical Analysis

Descriptive statistics; means, SDs, and ranges; were calcu-
lated for the variables, ¢ tests were used to examine whether
there were any gender or LBC differences in the PTSD
and depressive symptom scale scores, and Chi square tests
were performed to examine the univariate associations
between PTSD and depressive symptoms, child and family
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characteristics, and the degree of exposure. Multivariate
logistic regression analyses were then conducted to exam-
ine the associations between the various sociodemographic
variables, PTSD symptoms, and depressive symptoms. The
interactions for the LBC and non-LBC were specifically
examined to test the research hypotheses. All analyses were
performed using SPSS 22.0.

Results

Of the 3962 participants, 42.68% were male with a mean age
of 14.97 years (SD=1.42), and 57.32% were female with a
mean age of 14.99 years (SD = 1.46). Of the sample, 39.68%
were only children, 36.70% were LBC, 44.17% showed a
moderate exposure degree, and 31.32% showed a high expo-
sure degree. The sociodemographic characteristics for the
study sample are summarized in Table 1.

The CRIES-13 measure for PTSD symptoms had
scale scores ranging from 1 to 65 with a mean of 15.03
(8§D =12.29). The mean score was significantly higher for
females (M =15.88, SD=12.38) than for males (M =13.88,
SD=12.07), #(3692)=5.09, p <.001; and significantly
higher for LBC (M=16.11, SD=13.78) than for non-LBC
(M=14.40, SD=11.29), 1(3692)=4.23, p <.001, with the
Cohen’s d respectively being 0.39 and 0.40. Using a scale
score of 30 as the cutoff, 519 (13.10%) children were identi-
fied as having possible PTSD symptoms.

The total SMFQ scores for depressive symptoms ranged
from O to 26 with a mean of 8.59 (SD=5.16). On average,
females reported higher scores than males, with means of

Table 1 Sociodemographic characteristics of the study sample
(N=3962)

Characteristic n %
Gender

Male 1691 42.68

Female 2271 57.32
Age

<15 1547 39.05

>15 2415 60.95
Only child

Yes 1572 39.68

No 2390 60.32
Left-behind children

Yes 1454 36.70

No 2508 63.30
Exposure degree

Low exposure 971 24.51

Moderate exposure 1750 44.17

High exposure 1241 31.32
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8.85 (SD=5.21) and 8.23 (SD=5.08), and 7 (3692)=3.80,
p <.001, and the LBC scored higher than the non-LBC,
with means of 10.41 (SD=4.88) and 7.53 (§D=5.03), and
1(3692)=17.53, p<.001, and with the Cohen’s d being
0.17 and 0.16. With a scale score of 11 as the cutoff, 822
(20.75%) children were identified as having possible depres-
sive symptoms.

Chi square tests were conducted to examine the univariate
associations between PTSD and depressive symptoms, child
and family characteristics, and the degree of exposure. As
shown in Table 2, being female, being less than 15 years old,
being a child with siblings, being an LBC, and having a high
degree of exposure were found to be significantly associated
with increased PTSD symptom prevalence. In this study,
however, age was not found to be significantly associated
with depressive symptoms. A significant interaction was

Table2 Symptoms of PTSD and depression associated with child
and family characteristics and the degrees of earthquake exposure
among adolescents (N=3962)

Variable PTSD (n=519) Depression (n=2822)
n (%) X’ n (%) X’

Gender 9.00™ 7.617
Male 190 (11.16%) 316 (21.12%)
Female 329 (14.56%) 506 (25.99%)
Age 4.65" 0.16
<15 225 (14.54%) 341 (22.04%)
>15 294 (12.17%) 481 (19.92%)
Only child 4529 15.49™
Yes 136 (8.79%) 277 (17.89%)
No 383 (15.87%) 545 (22.58%)
Left-behind 9.49™ 41.59"

children
Yes 222 (15.05%) 381 (25.83%)
No 297 (11.94%) 441 (17.73%)
Exposure degree 6.25" 76.40™"
Low exposure 150 (10.28%) 239 (16.38%)

Moderate expo- 217 (13.24%) 429 (26.17%)

sure

High exposure 152 (17.59%) 154 (17.82%)

PTSD posttraumatic stress disorder
*p<.05, #¥p < .01, ¥*¥¥p <.001

Table 3 Comorbidity between PTSD and depression (N=23962)

found between the LBC and the non-LBC, and there were
also significant PTSD and depressive symptom prevalence
differences between the LBC and non-LBC.

The correlation coefficient () between the CRIES-13 and
the SMFQ indicated that both scales were positively cor-
related, with the correlation coefficient between PTSD and
depressive symptoms being 0.52 (p <.001). The prevalence
of comorbid PTSD and depressive symptoms in the LBC
and the non-LBC are shown in Table 3. Of the 3962 partici-
pants, 4.33% LBC and 7.74% non-LBC reported both PTSD
and depressive symptoms, with the comorbidity of PTSD
and depressive symptoms being more prevalent in the LBC.

Multivariate logistic regression analyses were per-
formed to examine the independent associations between
demographics, family characteristics, and the degree of
exposure and PTSD and depressive symptoms. All factors
in Table 2 were put into the multivariate logistic regres-
sion, the results of which are shown in Table 4. Participants
who were female, aged less than 15, had siblings, and were
an LBC were found to be significantly associated with and
increased probability of PTSD and depressive symptoms.
Female participants were found to be 1.31 times more likely
than males to develop PTSD symptoms and 1.21 times
more likely than males to have depressive symptoms. Older
children (age > 15 years) were found to be less likely than
younger children (age < 15 years) to have PTSD and depres-
sive symptoms (OR0.76, 95% CI10.63-0.92 and OR 0.82,
95% CI10.70-0.97, respectively). Compared to only children,
participants who had siblings were 2.68 and 2.56 times more
likely to have PTSD and depressive symptoms, and the LBC
were found to be more prone than the non-LBC to develop
PTSD and depressive symptoms. There was a significant
interaction found for degree of exposure; that is, partici-
pants who had had high exposure were more likely to have
PTSD and depressive symptoms than those who had had
low or moderate exposure (OR 1.90, 95% CI1.47-2.45 and
OR3.39, 95% CI2.68-4.29).

Discussion

This study examined the PTSD and depression prevalence in
a large sample (N=3962) three years after the 2013 Ya’an
earthquake. The aim of the study was to examine the PTSD

Comorbidity Overall (N=3962) Male (n=1691) Female (n=2271) > LBC (n=1454) Non-LBC (n=2508) >
n (%) n (%) n (%) n (%) n (%)
PTSD and depression 257 (6.49%) 89 (5.26%) 168 (7.40%) 7.28" 63 (4.33%) 194 (7.74%) 17.57°"

LBC left-behind children, PTSD posttraumatic stress disorder
#p <.05, ¥ p<.01, ##¥%p <.001
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Table 4 Associated of PTSD and depression with child and family
characteristics and the degrees of earthquake exposure among adoles-

cents (N=3962)

Variable PTSD Depression
OR (95% CI) OR (95% CI)

Gender

Male 1.00 1.00

Female 1.31 (1.08, 1.60)™ 1.21 (1.03, 1.42)"
Age

<15 1.00 1.00

>15 0.76 (0.63, 0.92)™ 0.82 (0.70, 0.97)"
Only child

Yes 1.00 1.00

No 2.68 (2.13,3.37)" 2.56 (2.13,3.07)""
Left-behind children

Yes 1.00 1.00

No 0.71 (0.59, 0.86)"" 0.55 (0.47, 0.65)"

Exposure degrees
Low exposure
Moderate exposure
High exposure

1.00
1.10 (0.88, 1.39)
1.90 (1.47,2.45)™"

1.00
0.85 (0.70, 1.02)
3.39 (2.68, 4.29)""

PTSD posttraumatic stress disorder
*p<.05, ¥¥p <.01, ***p <.001

and depressive symptom prevalence in teen survivors who
had experienced the earthquake, with a special focus on the
differences between the LBC and the non-LBC. The need
to detect and mitigate the predictors related to PTSD and
depressive symptoms is necessary because of the reported
detrimental effects of earthquakes on the mental health of
children, and especially on LBC.

PTSD and Depression Greater in the LBC

It was found that the PTSD symptom prevalence was
13.10%, which was consistent with previous studies. Some
studies have reported a PTSD prevalence ranging from 2.5
to 66.7% in children and adolescents after an earthquake [10,
11, 14, 16, 43—45]. In this study, the depression prevalence
in survivors was 20.75%, which was also consistent with
previous studies. Similar studies have reported that depres-
sion prevalence in adolescent earthquake survivors ranges
from 13.6 to 76% [12, 16]. As hypothesized, it was found
that LBC were more prone to report PTSD and depressive
symptoms than non-LBC, which may indicate that LBC may
also have a higher risk of other psychological problems after
experiencing traumatic events. Pan et al. conducted a sur-
vey on students after an earthquake and found that 29.6%
and 44.8% of participants respectively reported PTSD and
depression, with both being highly comorbid [46]. Previ-
ous studies have found high rates of PTSD and depression
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in child and adolescent survivors of traumatic events [47,
48], which suggests that a focus on the unique presentation
of each individual when assessing multiple disorders could
improve the understanding of trauma reactions [49]. Similar
studies have also found post-disaster symptoms in children
[50, 51], especially in LBC [35]. Jiang et al. found that LBC
were more prone to have severely PTSD symptoms than non-
LBC [35]. Further research is needed to confirm the risk
of other psychological problems in the LBC. As individual
responses to trauma vary widely due to differences in coping
styles and resilience [52], it could be speculated that being
an LBC correlates with a higher risk of trauma and lower
resilience levels because of reduced familial and social sup-
port, which could lead to a greater vulnerability to mental
health problems when faced with traumatic events.

Comorbidity Between PTSD and Depression in LBC

The correlation coefficient between PTSD and depression
was 0.52, which was consistent with a few previous stud-
ies, such as Acierno et al., which found that approximately
half the children who reported PTSD also reported depres-
sion [53]. A study of Wenchuan earthquake survivors that
examined PTSD and depression found that of the adoles-
cents diagnosed with PTSD, 24.5% also reported depression
[16]. PTSD was also found to be comorbid with depression
in the LBC, with 63 LBC and 194 non-LBC reporting both
PTSD and depressive symptoms (X2:7.28, p<.005). As
a result of parental migration as well as possible physical
abuse, emotional neglect, and exploitation, the LBC are
more likely to develop psychological disorders when faced
with traumatic events.

Influence of Sociodemographic Factors on PTSD
and Depression in Adolescents

The univariate analysis indicated that age, being an only
child, being an LBC, and having high exposure all indicated
a higher risk of reporting PTSD and depressive symptoms.
Further, female participants, children under 15, children with
siblings, the LBC, and higher exposure were all found to be
associated with PTSD and depressive symptoms. However,
only children were found to have a lower risk of develop-
ing psychological disorders than those who had siblings. It
has been surmised that children with siblings may have wit-
nessed more family members die or be injured and may have
experienced greater property loss or home damage. Further,
aside from direct exposure, they may have had additional
indirect exposure to the trauma through their siblings’ and
other family members’ stories, which could have increased
their overall post-earthquake exposure. It was also found
that the LBC had a higher risk of mental health problems.
As a large number of LBC are raised by their grandparents
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or other relatives, they may suffer from a lack of support and
care from their parents and may be at a greater risk of mental
health problems. In other words, the lack of the parental care
at a crucial growth stage may have had an adverse effect on
their cognitive functions [54]. It has been previously found
that children who suffer trauma often experience a disruption
in their attachment to their primary caregiver [55]. Several
recent studies have found that LBC were more likely to have
mental health problems; For example, Shen et al. conducted
a cross-sectional survey and reported that the depression
prevalence in LBC with both parents away was higher than
for children with only one parent away and no parents away
[30]. Wang et al. examined the predictors and protective
factors for depression and found that the total depression
prevalence in LBC was 24.8% [56]. A meta-analysis based
on a mental health test also found that LBC reported greater
mental health problems than non-LBC, with parental migra-
tion being an important predictor for LBC developmental
outcomes [57].

Limitations

There were several limitations in this study. First, although
the sample was large, this was a cross-sectional study, with
the participants selected from several rural schools; there-
fore, it is uncertain whether our findings can be generalized
to urban adolescents. Second, important information about
caregivers such as education level, income, and health status
were not collected. Third, as the LBC may have experienced
other traumatic events before the earthquake, these events
may have affected the results of the present study; therefore,
to ensure more accurate results, it is necessary to investi-
gate the influence of pre-trauma events in the future. Fourth,
this study mainly examined the prevalence of psychological
symptoms in the LBC and the non-LBC. However, many
only children and children with siblings are also LBC or
non-LBC; therefore, further research is needed to distinguish
and test these relationships. Fifth, the age at which the chil-
dren were left-behind could also be a potential risk factor
for post-disaster psychological disorder(s); therefore, further
research is required to clarify this risk.

Summary

The current study reported the prevalence of PTSD and
depressive symptoms in teenage survivors three years after
the Ya’an earthquake, and explored the PTSD and depres-
sion predictors. The CRIES-13 and the SMFQ were used
as screening instruments, and ¢ tests, Chi square tests, and
a multivariate logistic regression were conducted to exam-
ine the differences in the LBC and identify the associated

predictors. Compared to other children, the LBC were found
to be at a higher risk of PTSD and depressive symptoms
after an earthquake experience than the non-LBC. Therefore,
specific care should be taken, and interventions developed
to reduce the risk of these children developing psychologi-
cal problems.
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