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Introduction: Natural disasters such as earthquakes can cause substantial damage and
trauma, especially to children. The aim of this study was to examine the effects of disaster
experience on psychological symptoms, suicide risk, and associated factors in junior high
school students 5 years after the Great East Japan Earthquake (GEJE). The hypothesis of this
study was that psychological symptoms and suicide risk of junior high school students are
associated with disaster experience.

Methods: A cross-sectional survey consisting of questionnaires and face-to-face interviews
with students at two junior high schools in Ishinomaki city, Miyagi Prefecture, Japan, about
psychological symptoms, disaster situations, and their current environment 5 years after the
GEJE was conducted. In total, data from 264 (117 boys [44.3%] and 147 girls [55.7%])
students were analyzed.

Results: There were no associations between disaster experience and PTSSC-15, DSRS-C,
and SCAS scores. Those with evacuation experience and still living in temporary housing
had significantly higher scores on the oppositional defiant behavior inventory (ODBI). Of
these students, 29 (11.0%) were considered to have suicide risk 5 years after the GEJE. The
presence of depressive symptoms was the only factor related to suicide risk; no associations
were found with sex, post-traumatic stress disorder (PTSD) symptoms, or other factors
reported in previous studies, including disaster experience.

Conclusions: Disaster experience was not associated with psychological symptoms (PTSD,
depression, anxiety) and suicide risk in junior high school students 5 years after the GEJE.
The suicide risk appears to be the same as that in the general population in Japan. However,
attention should be paid to externalization problems and depressive symptoms, an important
suicide risk factor, even 5 years after the GEJE.

Keywords: disaster, Great East Japan Earthquake, long-term, psychological symptoms,
suicide risk

Introduction

In the aftermath of natural disasters, a variety of social, political, economic, and
health-related consequences can arise, including suicidal behaviors."! Major mental
health problems such as post-traumatic stress disorder (PTSD), depression, and
suicidal behavior have been reported after a high-intensity earthquake.'™

Psychological consequences after a disaster such as PTSD, depression, and anxiety
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appear to be common in the first months post-event, with
a decrease over the first year or longer.* However, some
children after a disaster have a chronic trajectory, with 4%
to 23% of children with PTSD symptoms and 2% to 69%
of children with depression symptoms one year later,
which has been shown to be associated with disaster
exposure, PTSD symptoms, female sex, negative coping,
and lack of social support.™® The mental health of the
parents, the quality of the parent-child relationship, and
social support are considered to be very important to
improve the recovery of children after a disaster.’
Psychological interventions are more likely to be effective
during the short- and long-term recovery periods (1 month
to several years post disaster), especially when used in
combination with some form of screening for at-risk
individuals.®

Suicide prevention is one of the most important factors
for the mental health of children after a disaster. Suicidal
ideation has been found in 10.8% of children at 1 month®
and in 16.8% of adolescents at 2 months after a disaster.”
An increased risk of suicide has also been found in 19.2%
at 3 months after a disaster.'® Over the long term, suicidal
ideation 3 years after a disaster was 11.3%,'' and 6 years
after it was 7.2%.'? Looking at the changes over time,
suicidal ideation has been seen in 35.6%, 33.2%, and
30.7% of high school students 6, 12, and 18 months after
an earthquake.'> Therefore, about 10-30% of children
have been found to have suicidal ideation after a disaster,
and increased suicide risk is still seen in some after many
years. However, few surveys of suicide risk have been
conducted using structured interviews of elementary and
junior high school students a long time after a natural
disaster.

The most relevant factors for increased suicidal beha-
vior after disasters appear to be current major depression,
PTSD, and previous mental health problems.' Female sex,
separation from the family, psychological abuse, and
neglect have been also reported to be associated with
suicide risk.'*'* However, reports of suicide risk and
associated factors in children following a natural disaster
have varied, and no definitive conclusions have been
reached.

In addition, externalization problems and maladaptive
behaviors can occur in adolescents after a traumatic
event.'” Recent research has extended the examination of
outcomes beyond internalizing conditions such as PTSD,
anxiety, and depression to include externalizing conditions
such as behavior problems, substance use, functional and

cognitive impairments, traumatic grief, and post-traumatic
growth.'®

The Great East Japan Earthquake (GEJE), which
involved a massive earthquake followed by a deadly tsu-
nami, occurred on March 11, 2011. We previously col-
lected
environmental damage, and traumatic symptoms among

information on activities of daily living,
kindergarten, elementary, and junior high school student
survivors 8, 20, and 30 months after the GEJE.'”%
Traumatic symptoms in elementary and junior high school
students at 8§ months depended on sex, age, and bereave-
ment experience, in addition to environmental damage.'’
Thirty months after the disaster, total PTSSC-15 scores
and PTSD subscales for affected children in grades 1 to 9
decreased compared to 8 months, but they were not sig-
nificantly different from 20 months later. The PTSSC-15
depression subscale for affected children 30 months after
the disaster decreased significantly at 20 and 30 months
compared to 8 months, and it was also significantly
decreased compared to 20 months.?® As described above,
the symptoms of PTSD and depression have been found to
improve over time, but the long-term psychological effects
remain unclear. More specifically, it may be important to
assess suicide risk, which is one of the most important
factors in children’s mental health.

Therefore, this study aimed to examine the effects of
disaster experience on psychological symptoms and sui-
cide risk in junior high school students 5 years after the
GEJE. The hypothesis of this study was that psychological
symptoms and suicide risk of junior high school students
are associated with disaster experience.

Materials and Methods

Study Design and Settings

As of July 31, 2019, as a result of the GEJE, 3184 deaths,
including many children, had been reported in Ishinomaki
city, Miyagi Prefecture, and 417 people were still
missing.”* About 90% of the deaths were a result of the
tsunami. Those who survived this traumatic experience
lost much, including their homes, friends, and family
members, and many were forced to live in shelters. The
number of evacuees has been reported to be as high as
50,758, and as of January 11, 2012, there were reports of
33,093 collapsed homes and buildings, including partially
destroyed homes, 7102 newly constructed temporary
homes, and 5899 newly constructed private rental

homes.* Five years after the GEJE, although some
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structures had been removed, many evacuees were still
living in temporary housing.

We have been working with school boards since the
acute post-earthquake period to provide ongoing social
support, including psychological education for children
high-risk
In this cross-sectional study, we conducted

and teachers and individual

children.?’

a survey of junior high school students about psychologi-

support for

cal symptoms, disaster situations, and their current envir-
onment 5 years after the GEJE. This survey was conducted
as part of the school education program under the initiative
of the Board of Education in Ishinomaki city. Two junior
high schools were selected as target schools so that the
Ishinomaki City Board of Education could generalize the
distribution of the disaster situation to all of Ishinomaki
city. After providing an explanation of the study to 514
junior high school students and their parents at these two
schools, written, informed consent to participate was
obtained from 330 (64.2%) students and their parents.
The consent procedure was approved by the ethics com-
mittee of the National Center for Global Health and
Medicine (NCGM-G-001902-01).

First, a questionnaire survey of symptoms of PTSD,
depression, and anxiety was conducted. Next, a child’s
oppositional defiant behavior questionnaire was adminis-
tered to the parents. In addition, the presence of housing
damage and evacuation experience were investigated to
assess the participants’ degree of disaster experience.
Similarly, their current housing situation was examined.
Next, child and adolescent psychiatrists conducted face-to-
face interviews with the participants using the Japanese
version 2005 of the Mini International Neuropsychiatric
Interview for Children and Adolescents (MINI-KID).?
These psychiatrists underwent assessment training via
video to ensure reliability between raters. An all-
interviewer conference was held immediately after the
interview survey to avoid inter-rater bias.

Assessments and Measures

The 15-Item Post-Traumatic Stress Symptom Scale
for Children (PTSSC-15)

The PTSSC-15 is a self-rating questionnaire of stress
responses in children after a disaster. It consists of the 10-
item Post-Traumatic Stress Symptom Scale (PTSS-10),
which was used as a screening tool after both the 1995
Great Hanshin Earthquake and the 2004 Indian Ocean

27,28

Earthquake and Tsunami, and an additional five ques-

tions believed to reveal important psychosomatic

characteristics after a disaster (flashbacks, appetite loss,
somatic reactions such as headaches and abdominal pain,
attention deficits, and anxiety). The PTSSC-15 was devel-
oped in Japan.?® Each questionnaire item is scored on
a six-point Likert-type scale (from 0 = “completely dis-
agree” to 5 = “completely agree”). A higher total score
indicates more severe traumatic symptoms. The depression
subscale consists of insomnia (Question 1), withdrawal
(Question 5), appetite loss (Question 12), inattention
(Question 13), and physical symptoms (Question 14).
The PTSD subscale consists of irritability (Question 4),
displeasure (Question6), emotional upset (Question 7),
avoidance (Question 8), nervousness (Question 9), guilt
(Question 10), flashbacks (Questionll), and anxiety
(Question 15).

Depression Self-Rating Scale for Children (DSRS-C)
The DSRS-C is an 18-item self-rating scale used to eval-
uate depressive symptoms in children and adolescents.*”
Murata et al,®' standardized the Japanese version of the
DSRS-C. Respondents are asked to rate how frequently
they experienced depressive symptoms during the most
recent 1-week period on a three-point Likert-type scale
(from 0 = “never” to 2 = “most of the time”). Higher
scores indicate stronger depressive tendencies.

The Spence Children’s Anxiety Scale (SCAS)

The Japanese version of the SCAS is a 38-item measure of
anxiety symptoms in children and adolescents.’® The
SCAS is composed of the following six subscales:

CEINNT3

“separation anxiety disorder”,

9

social phobia”, “obsessive-
compulsive disorder”, “panic attack and agoraphobia”,
“physical injury fear”, and “generalized anxiety disorder”.
Each item is rated in terms of frequency on a four-point
Likert-type scale (from 0 = “never” to 3 = “always”), with

higher scores indicating stronger anxiety tendencies.

Oppositional Defiant Behavior Inventory (ODBI)

The ODBI is composed of 41 questions covering the
Diagnostic and Statistical Manual of Mental Disorders,
fourth edition, text revision (DSM-IV-TR) criteria for
attention deficit hyperactivity disorder (ADHD), opposi-
tional defiant disorder (ODD), and conduct disorder (CD).
Items are worded as closely as possible to the DSM-IV-TR
using a rating scale format. Each item is rated on a four-
point Likert-type scale (from 0 = “not at all” to 3 = “very
much”). Respondents with ODBI scores >20 (the high
ODBI subgroup) are considered to have ODD. The
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internal consistency, test-retest reliability, and concurrent
and divergent validity of the ODBI have been confirmed.

MINI-KID

The MINI-KID is a short structured diagnostic interview
that was developed to screen for psychiatric disorders in
children and adolescents.** The MINI-KID is divided into
a number of modules related to psychiatric disorders; these

CEINY3

include “major depressive disorder”,

CEINNT3

suicidality”, “panic

disorder”, “agoraphobia”, “separation anxiety disorder”,

CEINT3

“social anxiety disorder”, “generalized anxiety disorder”,
specific phobia, alcohol dependence, alcohol abuse, sub-
stance dependence (non-alcohol), substance abuse (non-
alcohol), obsessive-compulsive disorder, PTSD, ADHD,
ODD, and CD. Specific modules were chosen based on
the most common disorders expected to be found in chil-
dren and adolescents according to international studies.
The Japanese version 2005 of the MINI-KID has been
used in a previous study in Japan.''*> With the MINI-
KID screening tool, suicide risk in children is assessed
through interviews with a child psychiatrist or
psychologist.** The Japanese version 2005 of the MINI-
KID defines a person who answers positively to any of the
following questions as a lifetime suicide risk: “Have you
ever felt so bad that you wished you were dead? (1 point)”,
“Have you ever tried to hurt or injure yourself? (2
points)”, or “Have you ever tried to kill yourself? (4
points).” Further, if the lifetime suicide risk was positive,
the suicide risk for the past month was assessed with the
following questions. In the past month, “Did you wish you
were dead? (1 point)”, “Did you want to hurt yourself? (2
points)”, “Did you think about killing yourself (6 points)”,
“Did you have a plan to kill yourself? (10 points)”, and
“Did you try to kill yourself? (10 points)”. In the Japanese
version 2005 of the MINI-KID, a total score of 1 or more
is defined as suicide risk, a total score of 1-8 is defined as
low risk, a score of 9—12 is defined as medium risk, and

a score of 13 or more is defined as high risk.

Statistical Analysis

A statistical analysis of whether the psychological symp-
tom scale scores for the PTSSC-15, DSRS-C, SCAS, and
ODBI were related to housing damage, evacuation experi-
ence, and living in temporary housing was performed
using the #-test. Next, the percentage of junior high school
students who were considered to have suicide risk was
calculated based on the MINI-KID. The #-test and chi-
squared test were then used to investigate whether suicide

risk was related to psychological symptoms, disaster
experiences, and current environment. Furthermore, fac-
tors related to suicide risk on univariate analysis were
analyzed by logistic regression analysis. P values < 0.05
were considered significant. All analyses were performed
using SPSS (version 26.0 for Mac; SPSS, Chicago,
IL, USA).

Results

Descriptive Information

After excluding 66 respondents because of missing data,
264 (117 boys [44.3%] and 147 girls [55.7%]; mean age
+ standard deviation [SD]: 13.32 + 0.953 years) students

Table | Demographic Characteristics of the Participants

Category Total
(n = 264)
Mean or | SD or
n %
Grade 7th 8l 30.7
8th 83 31.4
9th 100 379
Sex Male 117 443
Female 147 55.7
PTSSC-15 Total 19.49 14.75
Male 16.82 13.06
Female 21.61 15.69
DSRS-C Total 8.69 5.49
Male 7.85 4.82
Female 9.37 591
SACS Total 20.65 19.52
Male 16.78 19.16
Female 23.73 19.32
ODBI Total 11.19 9.58
Male 11.79 9.72
Female 10.72 9.47
Housing damage Severe 163 61.7
None or slight 101 383
Evacuation Yes 110 41.7
experience No 154 58.3
Current residence Temporary housing 10 3.8
Homeowner or 254 96.2
renter

Abbreviations: PTSSC-15, 15-item post-traumatic stress symptom scale for chil-
dren; DSRS-C, depression self-rating scale for children; SCAS, spence children’s
anxiety scale; ODBI, oppositional defiant behavior inventory; SD, standard
deviation.
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Table 2 PTSSC-15, DSRS, SCAS, and ODBI Scores and Housing Damage

Housing Damage
Sex Absent Present Effect Size P-value
Mean SD n Mean SD n
PTSSC-15 Total 19.03 13.58 101 19.77 15.47 163 0.05 0.683
Male 18.53 1231 43 15.82 13.46 74 0.21 0.281
Female 19.40 14.55 58 23.06 16.31 89 0.23 0.168
DSRS-C Total 8.23 4,98 101 8.98 5.79 163 0.14 0.279
Male 7.49 5.02 43 8.05 472 74 0.12 0.542
Female 8.78 492 58 9.75 6.47 89 0.16 0.329
SCAS Total 19.56 18.17 101 21.33 20.34 163 0.09 0.477
Male 18.19 18.94 43 15.96 19.36 74 0.12 0.547
Female 20.59 17.68 58 25.79 20.15 89 0.27 0.111
ODBI Total 10.76 9.05 101 11.46 9.90 163 0.07 0.566
Male 11.79 10.13 43 11.78 9.54 74 0.00 0.997
Female 10.00 8.17 58 11.19 10.24 89 0.13 0.458

Abbreviations: PTSSC-15, 15-item post-traumatic stress symptom scale for children; DSRS-C, depression self-rating scale for children; SCAS, spence children’s anxiety
scale; ODBI, oppositional defiant behavior inventory; SD, standard deviation.

were finally included in the analysis. Table 1 shows the Relationships Between Psychological

Symptom Rating Scale Scores (PTSSC-15,
DSRS-C, SCAS, and ODBI), Disaster

Experience, and Current Living Situation
Table 2 shows a comparison of PTSSC-15, DSRS-C,

SCAS, and ODBI scores between the respondents with
and without housing damage in which more than half of

participants’ basic characteristics. The mean = SD
scores on the PTSSC-15, DSRS-C, SCAS, and ODBI
were 19.49 + 14.75, 8.69 + 549, 20.65 £ 19.52, and
11.19 + 9.58, respectively. Overall, 163 (61.7%) respon-
dents suffered housing damage in which more than half
of their home was destroyed, 110 (41.7%) had evacua-
tion experience, and 10 (3.8%) were still living in tem-

porary housing. their home was destroyed. No significant differences were

Table 3 PTSSC-15, DSRS, SCAS, and ODBI Scores and Evacuation Experience

Evacuation Experience
Sex Absent Present Effect Size P-value
Mean SD n Mean SD n
PTSSC-15 Total 19.14 14.62 154 19.97 14.99 110 0.06 0.653
Male 17.20 13.09 75 16.14 13.14 4?2 0.08 0.676
Female 20.99 15.80 79 22.34 15.65 68 0.09 0.604
DSRS-C Total 8.49 5.39 154 8.97 5.65 110 0.09 0.486
Male 7.80 4.90 75 7.93 4.72 4?2 0.03 0.891
Female 9.15 5.77 79 9.62 6.10 68 0.08 0.635
SCAS Total 19.62 19.08 154 22.10 20.12 110 0.13 0.309
Male 16.67 18.69 75 16.98 20.19 42 0.02 0.934
Female 22.42 19.14 79 25.26 19.56 68 0.15 0.375
ODBI Total 10.04 8.77 154 12.81 10.43 110 0.29 0.020
Male 10.83 9.70 75 13.50 9.62 42 0.28 0.154
Female 9.29 7.77 79 12.38 10.95 68 0.33 0.054

Abbreviations: PTSSC-15, |5-item post-traumatic stress symptom scale for children; DSRS-C, depression self-rating scale for children; SCAS, spence children’s anxiety
scale; ODBI, oppositional defiant behavior inventory; SD, standard deviation.
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Table 4 PTSSC-15, DSRS, SCAS, and ODBI Scores and Living in Temporary Housing
Living in Temporary Housing
Sex Absent Present Effect Size P-value
Mean SD n Mean SD n
PTSSC-15 Total 19.58 14.86 254 17.20 12.02 10 0.16 0.618
Male 16.77 12.99 1 17.83 15.59 6 0.08 0.846
Female 21.76 15.87 143 16.25 5.12 0.35 0.116
DSRS-C Total 8.8l 5.54 254 5.70 2.98 10 0.57 0.010
Male 7.95 4.86 1 5.83 3.66 6 0.44 0.295
Female 9.48 5.95 143 5.50 2.08 4 0.68 0.185
SCAS Total 20.88 19.74 254 14.80 11.94 10 0.31 0.154
Male 17.06 19.62 1 11.50 3.56 6 0.29 0.491
Female 23.85 19.39 143 19.75 18.77 4 0.21 0.677
ODBI Total 10.85 9.30 254 20.00 12.60 10 0.97 0.003
Male 11.43 9.38 1 18.33 14.25 6 0.72 0.090
Female 10.39 9.25 143 22.50 .12 4 1.30 0.011

Abbreviations: PTSSC-15, |5-item post-traumatic stress symptom scale for children; DSRS-C, depression self-rating scale for children; SCAS, spence children’s anxiety

scale; ODBI, oppositional defiant behavior inventory; SD, standard deviation.

found. Table 3 shows comparisons of PTSSC-15, DSRS-
C, SCAS, and ODBI scores between the respondents with
and without evacuation experience. Those with evacuation
experience had significantly higher ODBI scores (effect
size = 0.29; p = 0.020). Table 4 shows comparisons of
PTSSC-15, DSRS-C, SCAS, and ODBI scores between
the respondents still living and not living in temporary
housing. DSRS-C scores were significantly lower (effect
size = 0.57; p = 0.010) and ODBI scores were significantly

PTSSC-15 total

0 ‘ ||
5 l |I

Male Male

-

=
5

«

Female

m | year after

PTSD-subscale

m 2 years after

higher (effect size = 0.97; p = 0.003) in those still living in
temporary housing. Particularly among female respon-
dents, ODBI scores were significantly higher (effect
size= 1.30 p = 0.011). Figure 1 shows the trajectory of
PTSSC-15 total PTSD
Depression subscale score in the affected children 5

score, subscale score, and

years after GEJE, compared to them of 1, 2, 3 years after

in our previous study.”? PTSSC-15 total scores and PTSD
subscale scores were decreased, and depression subscale

Depression-subscale

Female Male Female

3 years after 5 years after

Figure | Trajectory of PTSSC-15 total scores, PTSD subscale scores, and Depression subscale scores in surviving children 5 years after GEJE, compared to them of |, 2, 3
years after in our previous study. Notes: Reproduced from Usami M, Iwadare Y, Watanabe K et al Decrease in the traumatic symptoms observed in child survivors within
three years of the 2011 Japan earthquake and tsunami. PLoS One. 2014;9: el 10898. Creative Commons license and disclaimer available from: http://creativecommons.org/

Iicenses/by/4.0/|egalcode.22
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Table 5 Breakdown of Suicide Risk in the Suicide Modules

n % (n=264)
Have you ever
Wished you were dead? 21 8.0
Tried to hurt or to injure yourself? 13 4.9
Tried to kill yourself? 8 3.0
Any one or more of the above 29 11.0
In the past month
Wished you were dead? 6 28
Wanted to hurt yourself? 4 1.5
Thought about killing yourself? 4 1.5
Planned to kill yourself? 3 1.1
Tried to kill yourself? | 0.3
Any one or more of the above 9 34
Current suicide risk
Low (1-8 points) 25 9.5
Moderate (9-12 points) 0 0
High (>13 points) 4 1.5

scores were maintained without an increase, although sta-
tistical comparisons are not possible due to the different

samples.

Table 6 Prevalence of Suicide Risk in Surviving Children

Prevalence of Suicide Risk and Factors
Related to Suicide Risk

Table 5 shows the number of junior high school students
considered to have suicide risk based on the MINI-KID,
and the corresponding number of each question item. In
total, 29 (11.0%) of the 264 junior high school students
were considered to have suicide risk (10.3% for boys and
11.6% for girls). Of these students, four (1.5%) were
considered to be at high risk and 25 (9.5%) at low risk.
Table 6 shows the clinical features of junior high
school students with and without suicide risk. Scores on
the PTSSC-15 (effect size = 1.07; p < 0.001), DSRS
(effect size = 1.22; p < 0.001), and SCAS (effect size =
0.73; p <0.001) were significantly higher in students with
than in those without suicide risk. No significant associa-
tions were found with factors such as age, sex, housing
damage, evacuation experience, and living in temporary
housing. Table 7 shows the results of the logistic regres-
sion analysis taking confounding factors into account.
Only the DSRS score showed a significant association
with suicide risk (odds ratio [OR]: 1.16; 95% confidence
interval [CI]: 1.04-1.28; p = 0.005). Analyses that
excluded items regarding suicidal ideation obtained similar

Suicide Risk Suicide Risk
Yes (n = 29) No (n = 235)
Mean or n SD or % Mean or n SD or % Effect Size P-value
Age, y 13.55 0.99 13.29 0.95 0.27 0.156*
Sex Male 12 1.4 105 88.6 0.844+
Female 17 13.1 130 86.9
PTSSC-15 32.80 14.12 17.85 14.00 1.07 <0.001%
DSRS-C 14.28 5.30 8.00 5.12 122 <0.001%
SACS 33.10 20.11 19.11 18.93 0.73 <0.001%
ODBI 14.83 14.38 10.74 8.74 0.43 0.145%
Housing damage Severe 17 1.6 146 88.4 0.840t
None or slight 12 13.5 89 86.5
Evacuation Yes 14 14.6 96 85.5 0.550t
experience
No 15 9.7 139 90.3
Current residence Temporary housing | 10.0 9 90.0 1.000%
Homeowner 28 11.0 226 89.0
or renter

Notes: TComparisons between two groups by the chi-squared test. iComparisons between two groups by the unpaired t-test.
Abbreviations: PTSSC-15, |5-item post-traumatic stress symptom scale for children; DSRS-C, depression self-rating scale for children; SCAS, spence children’s anxiety

scale; ODBI, oppositional defiant behavior inventory; SD, standard deviation.
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Table 7 Factors Related to Suicide Risk in Surviving Children

OR 95% CI P-value
PTSSC-15 1.04 0.99-1.09 0.138
DSRS-C .16 1.04-1.28 0.005
SCAS 0.99 0.96-1.02 0.648

Abbreviations: Cl, confidence interval; OR, odds ratio; PTSSC-15, |5-item post-
traumatic stress symptom scale for children; DSRS-C, depression self-rating scale
for children; SCAS, spence children’s anxiety scale.

results, with only DSRS scores significantly associated
with suicide risk (OR: 1.14, 95% CI: 1.03-1.27, p =
0.015).

Discussion
Relationships Between Psychological
Symptoms, Suicide Risk, and Disaster

Experience

According to our study,” significant improvements in
PTSD and depressive symptoms in junior high school
students were seen 20 and 30 months after compared to
8 months after the GEJE. Further, the present study sug-
gests that PTSD symptoms might be recovered, and
depression symptoms might be maintained without an
increase compared to our previous study’* (Figure 1).
Furthermore, no relationships were observed between
PTSD symptoms, depression symptoms, and anxiety
symptoms of junior high school students 5 years after the
GEJE and housing damage or evacuation experience. As
Tables 2 and 3 shows, it is very important to note that there
were no associations between disaster experience and
PTSD symptoms, depressive symptoms, and anxiety
symptoms. There are several possible reasons. One is
due to their resilience. Furthermore, a variety of social
supports, including our activities, could have been effec-
tive in their recovery. It is also possible that multiple and
complex factors were involved in the child’s psychiatric
symptoms over a long period of time and thus were not
related to the disaster experience.

As for the ODBI scores, the questionnaire was parent-
completed, and it may not be appropriate to discuss them
on a par with self-completed rating scales. In the present
study, the results showed that children who had evacuation
experience had significantly higher ODBI scores. This
finding may suggest that the evacuation experience is
a more sensitive reflection of the disaster experience than
the extent of housing damage. Although the statistical

power was low because of the small number of

participants, and therefore difficult to assess, the findings
of the present study also demonstrated that children who
were still living in temporary housing had fewer depres-
sive symptoms and more oppositional defiant symptoms.
Overall, 3.8% of the children were still living in temporary
housing five years after the disaster, and this is thought to
be due to a variety of social factors, such as the parents’
economic situation and mental state. In the present study,
the results implied that depressive and oppositional defiant
symptoms in children a long time after a disaster may be
affected by the environment at the time of the disaster and
thereafter, rather than the housing damage. Further long-
itudinal studies of oppositional defiant symptoms in chil-
dren may be needed in the future.
On the other hand, the
a community sample of children of about the same age
in Japan were 29.1+14.0 for the PTSSC-15 score,”’ 11.15
+6.79 for the DSRS-C score,’® 20.93+15.38 for the SCAS
score,”? and 13.5£10.1 for the ODBI score.’” The findings
of the present study do not seem to be much different from

respective  scores for

these. Therefore, the psychological symptoms of children
in the affected areas may have subsided 5 years after the
GEIJE.

Suicide Risk and Related Factors

In the present study, 29 (11.0%) junior high school stu-
dents were considered to have suicide risk. And then,
depressive symptoms were the only factor found to be
related to suicide risk. No associations were found for
sex, PTSD symptoms, and other factors that had been
reported in previous studies as being related to suicide
risk. There was no association with disaster experience,
which refutes the hypothesis of this study.

A few studies have assessed suicide risk more than
one year after a disaster. Eighteen months after the post-
Fort McMurray wildfire, 16% of the students in grades 7
through 12 had suicidal ideation in the past month, com-
pared to 4% of controls.*® Two years after the L’ Aquila
earthquake, the number of those between 17 and 18 years
old responding positively to at least one suicidal screening
item was 30 (8.7%)."> In the Japanese research using
MINI-KID of children 3 years after the GEJE aged 6-9
years, 11.3% of them had a suicide risk, particularly 18.5%
of girls in the affected areas, compared to 4.5% of girls in
non-affected areas, which was significantly higher. In the
report by Tanaka, suicidal ideation was seen in 7.2%,
suicide plans in 2.0%, and suicide attempts in 1.9% of
survivors after the Wenchuan

adolescent 6 years
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earthquake.'? Regional differences in suicide rates reflect-
ing environmental and social risk factors are known to
exist.>® Although these previous studies differ in type
and severity of disaster, age, timing of survey, and assess-
ment methods, the prevalence of suicide risk appears to be
comparable to those of previous studies. However, in the
present study, 8% of the students had suicidal ideation
even once in the past, and 3.0% tried to kill themselves;
this prevalence of suicide risk seemed somewhat high
compared to those 6 years after the Wenchuan
earthquake.'” On the other hand, only six (2.8%) junior
high school students had had suicidal ideation in the past
month, and nine (3.4%) junior high school students met
one of the items of suicidal ideation, self-harm ideation,
suicidal plans, or suicidal attempts. Additionally, these
findings in the past month are generally consistent with
the rate of suicidal ideation in the control area.’®

Furthermore, 17.2% of 14 to 18-year-olds in a general
community sample were found to have suicidal ideation,*
and the estimated lifetime prevalence of suicidal ideation
in youths aged 13-17 years has been reported to be
12.1%,*" similar to the findings of the present study. In
a survey on suicidal ideation in children in Japan aged
7—15 years, 414.8% of the responses to the statement “I
don’t think life is worth living” on the DSRS-C were
“Mostly” and “Sometimes”, respectively; this was nearly
identical to the results of the present survey.’® Thus, it
seems possible that this percentage of junior high school
students with a suicide risk 5 years after the GEJE is about
the same as that in the general population in Japan.
Therefore, the suicide risk for children over the long
term after the GEJE may have decreased.

It is important to note that predicting suicide risk is
a complex challenge, and accurate prediction of low base
rate events such as suicide is inherently difficult. There are
many risk factors for suicide in adolescents (ie previous
suicide attempt, psychiatric co-morbidity: mood, disrup-
tive, and substance use disorders, dysfunctional personal-
ity traits, feelings of hopelessness and worthlessness,
impulsive aggression, family history of depression or sui-
cide, loss of a parent through death or divorce, family
discord, physical and sexual abuse, lack of a support net-
work, poor relationships with peers and feelings of social
isolation, community or school environment, and having
been exposed to suicide).** In a long-term follow-up study
after a disaster, the possibility that depressive symptoms
were a more serious risk factor than PTSD symptoms for
suicidal ideation was indicated in young survivors after an

earthquake.'® According to the study of 6 years after the
Wenchuan earthquake, suicidal ideation was significantly
higher in children who experienced two or more traumatic
experiences, with the loss of a family member or witnes-
sing injury and/or death being a relevant factor, and house
damage was not related.'> Compared to previous studies,
in the present study, no associations were found for sex,
PTSD symptoms, and other factors that had been reported
in previous studies as being related to suicide risk. In
a long-term 5 after the GEJE, the psychological effects
of the disaster may have subsided, therefore there may not
have been an association between these factors. However,
the various factors such as traumatic experiences, abuse,
and economic state were not sufficiently evaluated in the
present study, so that this remains a topic for future
research.

Strengths and Limitations

The strength of the present study is that the data regarding
suicide risk after a natural disaster were collected through
structured face-to-face interviews with children. The pre-
sent study also had some limitations. First, the numbers of
children considered to have suicide risk was small, and the
statistical power was weak. Second, only a limited number
of schools participated, and no psychiatric diagnoses were
obtained. Third, this was a cross-sectional study and did
not assess baseline psychological symptoms. Fourth, due
to ethical issues and psychological effects, it was not
possible to investigate factors such as family separation,
the parents’ mental health and economic situation, and
abusive behaviors such as bullying. Fifth, suicide risk
was assessed using the Japanese version 2005 of the
MINI-KID, which is not standardized and is not the most
current version, which may lead to discrepancies in the
assessment. Sixth, the present study assessed only theore-
tical suicide risk and did not examine actual suicide
attempts.

In the future, interventions and longitudinal research on
mental health that consider the current living environment,
such as the parents’ economic situation and mental state,
as well as the child’s school life, will be required.

Conclusions

Disaster experience was not associated with psychological
symptoms (PTSD, depression, anxiety) and suicide risk in
junior high school students 5 years after the GEJE. The
suicide risk appears to be the same as that in the general
population in Japan. However, psychosocial care should
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continue to be provided to externalization problems and
depressive symptoms, an important suicide risk factor,
even 5 years after the GEJE.
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