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ABSTRACT
The Fukushima Daiichi Nuclear Power Station (NPS) accident, which occurred in March 2011, is having long-term
effects on children. About 3 years after the accident, we identified three patterns of peer relationship problems and
four patterns of emotional symptoms using group-based trajectory modeling. As a result, we reported that different
factors might be related to very severe trajectories of peer relationship problems and emotional symptoms. In this
study, we used five waves of data from fiscal year (FY) 2011 to FY2015 from the Mental Health and Lifestyle Survey, a
detailed survey of the Fukushima Health Management Survey started in FY2011. We analyzed 7013 residents within
the government-designated evacuation zone (aged 6–12 years old as of 11 March 2011) with responses to all items of
psychological distress in at least one wave from FY2011 and FY2015. We planned this study to describe the trajectories
of peer relationship problems and emotional symptoms in children and to examine potential risks and protective
factors over the 5 years following the NPS accident. We identified four patterns of peer relationship problems and
five patterns of emotional symptoms using latent class growth analysis. For peer relationship problems, male sex,
experiencing the NPS explosion and lack of exercise habits were associated with the severe trajectory group. For
emotional symptoms, experiencing the NPS explosion, experiencing the tsunami disaster and lack of exercise habits
were associated with the severe trajectory group. Exercise habits are very important for the mental health of evacuees
after a nuclear disaster.

Keywords: nuclear power station accident; child and adolescent psychiatry; Strength and Difficulties Questionnaire;
trajectory analysis; exercise habits
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INTRODUCTION
Peer relationships and emotional symptoms are important factors for
mental health in adolescents. A meta-analysis linking parent–child and
peer relationship quality to empathy in adolescence indicated that
adolescents with higher-quality peer relationships tend to show more
concern for and understanding of others’ emotions than adolescents
with lower-quality relationships [1]. Increases in the quality of peer
relationships were strongly associated with declines in post-traumatic
stress (PTS) symptoms [2]. Lai et al. also reported that social support
from parents, teachers and peers showed a statistically significant effect
on PTS symptoms after a natural disaster [3].

Epidemiological analysis in Danish people showed that female sex,
low occupational social class, single parent family, exposure to bullying
and a high prevalence of bullying at school are all associated with
emotional symptoms [4]. After a natural disaster, children showed
abnormal ranges on the Emotional Symptoms subscale of the Strength
and Difficulties Questionnaire (SDQ) [5].

The Great East Japan Earthquake (GEJE) and subsequent nuclear
accident at Tokyo Electric Power Company’s Fukushima Daiichi
Nuclear Power Station (NPS), which occurred in 2011, have caused
longitudinal effects on the lives of residents of Fukushima Prefecture,
including children. Usami et al. reported that the traumatic symptoms
of children improved 20 months after the disaster [6], but that the rates
of children with difficulties remained high even 30 months after the
disaster [7]. Fujiwara et al. reported that one in four children still had
behavior problems, including internalizing and externalizing problems,
even 2 years after the GEJE [8].

A recent systematic review showed that mental health problems
seemed to be more severe in residents of Fukushima than in those
in other affected areas [9]. We previously described the longitudinal
trajectories of peer relationship problems and emotional symptoms
over the 35 months following the NPS accident, and examined the
potential risks and protective factors [10]. In our previous study, we
identified three patterns of peer relationship problems and four pat-
terns of emotional symptoms using group-based trajectory model-
ing. For peer relationship problems, male sex, experiencing the NPS
explosion and insufficient physical activity were associated with a very
severe trajectory. In contrast, for emotional symptoms, female sex,
experiencing the tsunami and NPS explosion, out-of-prefecture evac-
uation and insufficient physical activity were associated with a very
severe trajectory. In addition, our previous study showed that those
with low exercise habits were also at high risk of pediatric mental
health problems [11]. Different factors might be related to very severe
trajectories of peer relationship problems and emotional symptoms.
Our previous analysis was for the first 3 years after the earthquake.
Therefore, in the present study, we conducted an additional trial trajec-
tory analysis over the 5 years following the earthquake and confirmed
changes in the tendencies of peer relationship problems and emotional
symptoms. A previous study clarified that hyperactivity/inattention
symptom decreases with growth [12]. Therefore, these items were not
included in the present study, which aimed to track and study the effects
after a disaster over time. We instead paid particular attention to the
mental health of children after the earthquake using the SDQ peer rela-
tionship problems subscale (SDQ-peer) and the emotional symptoms
subscale (SDQ-emotional), and also included environmental factors
after the nuclear accident.

MATERIALS AND METHODS
Study population

The Mental Health and Lifestyle Survey was implemented as part of the
Fukushima Health Management Survey. This survey aims to monitor
the mental health status of evacuees of the NPS accident [13]. This
study was designed as a cohort study at five time points. The target
population was 11 791 children born after 2 April 1998 and before 1
April 2004 who were elementary school students (i.e. in the first to
the sixth grade) on 11 March 2011, and living in one of the 13 target
municipalities of the Mental Health and Lifestyle Survey. The target
zone included Hirono, Naraha, Tomioka, Kawauchi, Okuma, Futaba,
Namie, Katsurao, Iitate, Minamisoma, Tamura, Kawamata and hot-
spot (places associated with high levels of radiation) areas in Date. The
fiscal year (FY) in Japan begins on 1 April and ends on 31 March.
The assessments in FY2011 to FY2015 were each held in January of
the subsequent year. These assessments were conducted by mail, 10,
22, 35, 47 and 59 months after the disaster. Caregivers of the children
completed the questionnaire. All study participants (i.e. parents of the
target children) gave their informed consent for inclusion before they
participated in the study. Reminders were sent once to the parents for
each assessment. The number of individuals who responded at least
once to any of the five assessments was 7013. Outcome response rates
for peer relationship problems (n = 6982) were 88% in 2011, 55% in
2012, 47% in 2013, 33% in 2014 and 31% in 2015. Outcome response
rates for emotional symptoms (n = 6981) were 88% in 2011, 55% in
2012, 47% in 2013, 33% in 2014 and 32% in 2015. The study was
conducted in accordance with the Declaration of Helsinki, and the
protocol was approved by the Ethics Review Committee of Fukushima
Medical University (No. 1316, No. 2148).

Assessments
Disaster experience was categorized as experiencing the tsunami and
experiencing the explosion at the NPS. Experiencing the NPS explo-
sion was defined as the parents hearing sounds of the NPS explosion.
Emotional symptoms and peer relationship problems were assessed
using 10 items of the SDQ [14–16]. The SDQ is a 25-item ques-
tionnaire used to identify psychopathological problems in children.
Each item is scored 0, 1 or 2, and each subscale score ranges from 0
to 10. The Japanese version of the SDQ has shown adequate internal
consistency (α = 0.81) [17, 18] and convergent validity [18]. As it
may reflect the mental health problems of children after the disaster,
we used SDQ-peer and SDQ-emotional for this study [1–5]. The
same factors affecting peer relationships and emotional symptoms were
selected from our previous study [10]. Exercise habits were evaluated
with the question, ‘How frequently does your child exercise, excluding
physical education class for elementary and middle school children?’
There were four response options: almost every day; 2–4 times a week;
once a week; and seldom or never. Questions about sociodemographic
characteristics and disaster-related variables were also included.

Data analysis
Trajectory analysis allows for classification of items into several pat-
terns to analyze changes over time. Therefore, trajectory analysis was
conducted to examine patterns in the trajectories of peer relationship
problems and emotional symptoms. The estimated mean trajectories
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of SDQ-peer and SDQ-emotional were examined by applying latent
class growth analysis (LCGA) to the total score of SDQ for each year
from FY2011 to FY2015. Trajectories were determined based on lower
scores represent better fitting. Missing data were handled as missing by
full information maximum likelihood estimation.

The distributions of both SDQ-peer and SDQ-emotional showed
a strong positive skew and the scores were concentrated at zero. There-
fore, we selected a zero-excess Poisson distribution for LCGA. As a
result, peer relationship problems comprised four classes and emo-
tional symptoms comprised five classes. A small class number was
defined as a severe trajectory. Therefore, subjects with a class number
of 1 were defined as the severe trajectory group, and those with a class
number >1 were defined as the not severe trajectory group. After defin-
ing the trajectory, sex, age, disaster experience, place of residence and
exercise habits were investigated exploratively. We conducted multi-
nomial logistic regression analysis to examine which class was likely
to belong to each factor. We used Mplus version 8 [19] to conduct
LCGA, the nnet package [20] in R [21] to conduct multinomial logis-
tic regression, and all other descriptive analyses were conducted on R
base functions.

RESULTS
Sociodemographic characteristics and

disaster-related variables
Table 1 shows the sociodemographic characteristics of the study sub-
jects. The subjects were 7013 children who had responded to the
Mental Health and Lifestyle Survey at least once from FY2011 to
FY2015 and were 6–12 years old at the time of the earthquake. This
is about 1300 fewer subjects than our previous report from FY2011 to
FY2013 [10]. Among the children analyzed, 11.5% had experienced
the tsunami and 38.8% had experienced the NPS explosion. In total
29.9% of the children were living outside of Fukushima Prefecture in
2011. The ratio of subjects with disaster experience was similar to our
previous report [10].

Trajectories of emotional peer relationship problems
and emotional symptoms

Figure 1 shows the estimated mean trajectories of SDQ-peer relation-
ship problems and SDQ-emotional symptoms based on LCGA. A class
number of 1 was defined as very severe; the larger the number the
less severe the problem. Comparing goodness-of-fit for models with
different numbers of trajectories of peer relationship problems over
time, a four-trajectory model was found to have the best fit. Comparing
goodness-of-fit for models with different numbers of trajectories of
emotional symptoms over time, a five-trajectory model was found to
have the best fit.

From FY2011 to FY2015, the trajectories of all classes of estimated
mean SDQ-peer relationship problems followed a parallel line. On the
other hand, SDQ-emotional problems showed a decreasing trend in
classes 1–3, which had high scores after the earthquake. These trends
were similar to those in our previous report [10]. To check for response
bias, the SDQ-peer relationship problems score and SDQ-emotional
symptoms score of the FY2011 survey were compared between the
group that responded at least once after FY2012 and the group that
did not respond at all. The results showed no difference in SDQ

Table 1. Sociodemographic characteristics of the study subjects

Sex Number (%)

Male 3603 (51.4)
Female 3410 (48.6)

Age (years)

6 1372 (19.6)
7 1369 (19.5)
8 1396 (19.9)
9 1452 (20.7)
10 1424 (20.3)

Disaster experience

Tsunami 719 (11.5)
NPS explosion 2434 (38.8)
Missing data 745

Place of residence in 2011

Fukushima Prefecture 4364 (70.1)
Outside of Fukushima Prefecture 1863 (29.9)
Missing data 786

Exercise habits in 2011

Almost every day 210 (4.2)
2–4 times a week 1024 (20.3)
Once a week 857 (17.0)
Seldom or never 2965 (58.6)
Missing data 1957

scores between the groups in either SDQ-peer relationship problems
(responded at least once = 2.16, no response = 2.10 (t-test, P = 0.20)) or
SDQ-emotional problems (responded at least once = 2.60, no response
=2.61 (t-test, P = 0.90)).

Distributions of sociodemographic variables of peer
relationship problems and emotional symptoms

Tables 2 and 3 show the distributions of sociodemographic variables
of peer relationship problems and emotional symptoms latent class
based on LCGA. The sociodemographic characteristics of sex, exercise
habits and experiencing the NPS explosion showed significant differ-
ences in trajectory groups for peer relationship problems (Table 2). On
the other hand, place of residence, exercise habits, experiencing the
tsunami and experiencing the NPS explosion showed significant dif-
ferences in trajectory groups only for emotional symptoms (Table 3).

Multinomial logistic regression analysis
To explore which class was more likely to belong to each factor,
multinomial logistic regression analysis was performed for each of
peer relationship problems and emotional symptoms using class 4 as a
reference (Table 4). Notable results were shown in bolt font. For class
1 vs 4 (5 for emotional symptoms), subjects who had experienced the
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Fig. 1 Estimated mean trajectories for SDQ-peer (left) and SDQ-emotional (right) based on LCGA.

Table 2. Distributions of sociodemographic variables by latent class of peer relationship problems based on LCGA.

Estimated latent class: peer relationship problems

1 2 3 4 P
639 (9.2) 3232 (46.3) 2787 (39.9) 323 (4.6)

Age at time of disaster (years) 0.568
6 118 (18.5) 659 (20.4) 529 (19.0) 60 (18.6)
7 126 (19.7) 625 (19.3) 548 (19.7) 63 (19.5)
8 110 (17.2) 651 (20.1) 553 (19.8) 76 (23.5)
9 143 (22.4) 651 (20.1) 585 (21.0) 66 (20.4)
10 142 (22.2) 646 (20.0) 572 (20.5) 58 (18.0)

Place of residence in 2011
Outside of Fukushima Prefecture 166 (29.7) 811 (28.6) 773 (30.8) 106 (34.8) 0.081

Sex
Female 253 (39.6) 1598 (49.4) 1391 (49.9) 154 (47.7) <0.001

Exercise habits <0.001
Almost every day 12 (2.6) 81 (3.6) 105 (5.1) 12 (4.8)
2–4 times a week 70 (15.0) 405 (17.8) 482 (23.6) 65 (25.9)
Once a week 78 (16.7) 358 (15.7) 367 (18.0) 51 (20.3)
Seldom or never 306 (65.7) 1437 (63.0) 1086 (53.2) 123 (49.0)

Disaster experience
Tsunami 67 (11.9) 322 (11.3) 292 (11.6) 33 (10.8) 0.956
NPS explosion (%) 251 (44.4) 1126 (39.5) 945 (37.5) 101 (33.1) 0.003

NPS explosion (peer relationship problems: odds ratio [OR] 1.695
(95% confidence interval [CI] 1.219–2.357); emotional symptoms:
OR 1.710 (95%CI: 1.404–2.084)) and had a lack of exercise (peer
relationship problems: OR 2.054 (95%CI: 1.498–2.815), emotional
symptoms: OR 1.875 (95%CI: 1.540–2.283)) were more likely to have
peer relationship problems and emotional symptoms. Males were more
likely to have peer relationship problems (OR 0.713 (95%CI: 0.522–
0.975)). Those who had experienced the tsunami were more likely
to have emotional symptoms (OR 1.494 (95%CI: 1.101–2.026)). For

class 2 vs 4 (5 for emotional symptoms), subjects who had experienced
the NPS explosion (peer relationship problems: OR 1.425 (95%CI:
1.072–1.894); emotional symptoms: 1.281 (95%CI: 1.086–1.512))
and had a lack of exercise (peer relationship problems: OR 1.761
(95%CI: 1.353–2.292); emotional symptoms: OR 1.349 (95%CI:
1.153–1.578)) were also more likely to have peer relationship problems
and emotional symptoms. Subjects living outside of Fukushima
Prefecture were less likely to have peer relationship problems (OR
0.751 (95%CI: 0.567–0.997)). Those who had experienced the
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Table 3. Distribution of sociodemographic variables by latent class of emotional symptoms based on LCGA.

Estimated latent class: emotional symptoms

1 2 3 4 5 P
1115 (16.0) 2607 (37.3) 465 (6.7) 1398 (20.0) 1397 (20.0)

Age at time of disaster (years) 0.10
6 222 (19.9) 526 (20.2) 90 (19.4) 289 (20.7) 237 (17.0)
7 237 (21.3) 512 (19.6) 102 (21.9) 253 (18.1) 258 (18.5)
8 225 (20.2) 510 (19.6) 97 (20.9) 267 (19.1) 290 (20.8)
9 227 (20.4) 529 (20.3) 99 (21.3) 282 (20.2) 309 (22.1)
10 204 (18.3) 530 (20.3) 77 (16.6) 307 (22.0) 303 (21.7)

Place of residence in 2011
Outside of Fukushima Prefecture 334 (33.8) 715 (30.7) 124 (28.0) 355 (27.9) 327 (27.9) 0.01

Sex
Female 575 (51.6) 1293 (49.6) 219 (47.1) 657 (47.0) 653 (46.7) 0.068

Exercise habits <0.001
Almost every day 23 (2.9) 61 (3.2) 13 (3.6) 53 (5.2) 59 (6.1)
2–4 times a week 120 (15.1) 382 (20.2) 68 (18.7) 216 (21.3) 236 (24.3)
Once a week 117 (14.7) 327 (17.3) 61 (16.8) 177 (17.4) 173 (17.8)
Seldom or never 535 (67.3) 1125 (59.4) 221 (60.9) 569 (56.1) 504 (51.9)

Disaster experience
Tsunami 132 (13.3) 288 (12.3) 55 (12.4) 136 (10.6) 105 (8.9) 0.007
NPS explosion 465 (46.9) 927 (39.5) 171 (38.4) 473 (37.0) 393 (33.1) <0.001

tsunami were more likely to have emotional symptoms (OR 1.368
(95%CI: 1.050–1.783)). For class 3 vs 4 (5 for emotional symptoms),
those who had experienced the tsunami (OR 1.570 (95%CI: 1.075–
2.295)) and had a lack of exercise (OR 1.435 (95%CI: 1.121–1.837))
were more likely to have emotional symptoms.

DISCUSSION
We conducted this study to describe the trajectories of peer relation-
ship problems and emotional symptoms in children and to examine the
potential risks and protective factors over the 5 years following the NPS
accident as an extension of our previous 3-year trajectory study [10].
The number of subjects was reduced by ∼1300. However, the rate of
children’s disaster experience was similar to our previous report [10].

We identified four patterns of peer relationship problems and
five patterns of emotional symptoms, using LCGA. From FY2011
to FY2015, the trajectories of all classes of estimated mean SDQ-
peer relationship problems followed parallel lines despite our previous
study showing a slight decrease in the very severe trajectory group
between 2011 and 2012 assessments [10]. This may indicate that
the number of trajectories increased from three to four and that we
cannot be optimistic about the course of peer relationship problems.
Following the same tendency as the previous report [10], this study
score remained higher than the mean score for peer problems based
on parent ratings of the Japanese normative population sample
(1.44–1.52) [18]. Peer relationship problems may remain severe
psychological problems in the children in our study. Because there
is a possibility that peer relationship problems may reflect a preference
for solitude and could be associated with adjustment difficulties, it is
necessary to monitor these children carefully in the future [22, 23]. On

the other hand, SDQ-emotional problems showed a decreasing trend
in classes 1–3, which was 60% of the target subjects. These trends
were similar to our previous report [10], with a decreasing trajectory
suggesting that the emotional symptoms of the target subjects are
improving. The mean trajectories of SDQ-emotional problems showed
a conversion of classes 3 and 4 (Figure 1). As more children in class 3
experienced the tsunami but not the NPP explosion (Table 4), it could
be said that experiencing the tsunami may have caused a deterioration
in their mental status even several years after the disaster.

According to the distributions of sociodemographic variables of
SDQ-peer relationship problems and SDQ-emotional symptoms
latent class based on LCGA, we found that exercise habits and
experiencing the NPS explosion showed significant differences in
trajectory groups for both peer relationship problems and emotional
symptoms. This result was consistent with our previous report showing
that exercise habits were the most important factor for maintaining
children’s mental health after the disaster [11]. In addition, the
proportion of males with a severe trajectory for peer relationship
problems was higher than that of females. This tendency is in line
with normative data collected among school-aged children in several
countries [18, 24, 25].

For SDQ-peer relationship problems in the third and fifth year
surveys, using logistic analysis, the most severe trajectories were related
to being male, experiencing the NPS explosion and lack of exercise
[10]. For SDQ-emotional symptoms, the most severe trajectories in
the third year survey were related to being female, experiencing the
tsunami, experiencing the NPS explosion, out-of-prefecture residence
and lack of exercise; however, in the fifth year survey, these were expe-
riencing the tsunami, experiencing the NPS explosion and lack of
exercise [10]. Multinomial logistic regression analysis showed that
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Table 4. Multinomial logistic regression (class 4 as reference)

Class Predictor OR (95%CI) for peer relationship
problems

OR (95%CI) for emotional
symptoms

Class 1 vs 4 (5 for emotional symptoms)
Female 0.713 (0.522–0.975) 1.157 (0.956–1.401)
Age at time of disaster <10 years 0.708 (0.490–1.022) 1.132 (0.905–1.415)
Experiencing the tsunami disaster 1.132 (0.683–1.875) 1.494 (1.101–2.026)
Experiencing the NPS explosion 1.695 (1.219–2.357) 1.710 (1.404–2.084)
Place of residence in 2011
Outside of Fukushima Prefecture 0.781 (0.559–1.093) 1.213 (0.984–1.494)
Lack of exercise 2.054 (1.498–2.815) 1.875 (1.540–2.283)

Class 2 vs 4 (5 for emotional symptoms)
Female 1.055 (0.811–1.374) 1.059 (0.906–1.238)
Age at time of disaster <10 years 0.800 (0.581–1.100) 0.995 (0.831–1.190)
Experiencing the tsunami disaster 1.102 (0.711–1.709) 1.368 (1.050–1.783)
Experiencing the NPS explosion 1.425 (1.072–1.894) 1.281 (1.086–1.512)
Place of residence in 2011
Outside of Fukushima Prefecture 0.751 (0.567–0.997) 1.111 (0.933–1.322)
Lack of exercise 1.761 (1.353–2.292) 1.349 (1.153–1.578)

Class 3 vs 4 (5 for emotional symptoms)
Female 1.054 (0.809–1.373) 0.958 (0.751–1.222)
Age at time of disaster <10 years 0.825 (0.599–1.136) 1.320 (0.982–1.774)
Experiencing the tsunami 1.130 (0.728–1.755) 1.570 (1.075–2.295)
Experiencing the NPS explosion 1.315 (0.988–1.750) 1.206 (0.934–1.556)
Place of residence in 2011
Outside of Fukushima Prefecture 0.853 (0.643–1.131) 0.945 (0.718–1.243)
Lack of exercise 1.182 (0.908–1.540) 1.435 (1.121–1.837)

Class 4 vs 5
Female 1.001 (0.838–1.195)
Age at time of disaster <10 years - 0.856 (0.701–1.046)
Experiencing the tsunami disaster - 1.180 (0.871–1.598)
Experiencing the NPS explosion - 1.131 (0.937–1.365)
Place of residence in 2011
Outside of Fukushima Prefecture - 0.995 (0.815–1.215)
Lack of exercise - 1.188 (0.994–1.419)

children who seldom or never exercised in 2011 and experienced the
NPS explosion and tsunami were more likely to have peer relationship
problems and emotional symptoms. Actually experiencing the NPS
explosion and tsunami may have caused both peer relationship prob-
lems and emotional symptoms. Although we lacked information on the
children’s Post Traumatic Stress Disorder (PTSD) symptoms in this
survey, it was necessary to consider the possibility that those symptoms
were due to PTSD. McDermott et al. reported that SDQ demonstrated
different individual risk from PTSD symptoms after a wildfire [5].
Usami et al. also found that SDQ scores and PTSD symptoms showed
a significantly low correlation after the GEJE [26]. Therefore, it was
speculated that PTSD symptoms were not associated with the present
study results.

As in our previous study, low exercise habits were also a high risk
for mental health problems [11]. Buchanan and Keats reported that
exercise is one of the most useful coping strategies after trauma and
disaster events [27]. Carter et al. reported that regular exercise could

improve the health status of children [28]. Cao et al. reported that
vigorous physical activity was a protective factor for mental illness
in adolescents [29]. However, as shown in Table 1, only 4.2% of the
study subjects exercised almost every day, whereas 17% exercised once
a week and 58.6% exercised very little. Therefore, it is necessary to
inform evacuees early that exercise habits are important for the mental
health of children based on information acquired after the Fukushima
NPS accident.

As for the limitations of this study, the questionnaire was completed
by caregivers, which may be less reliable than face-to-face interviews.
Several question items in the SDQ used in the present study were
slightly different between the first survey year and other years because
a revised version of the SDQ was introduced. However, there were no
changes to the SDQ-peer relationship problems and SDQ-emotional
symptoms subscales. Therefore, we did not think that further analysis
regarding other subscales could be conducted in the same manner.
It has been demonstrated that among the SDQ subscales, the peer



i120 • S. Itagaki et al.

problems subscale has lower internal consistency values for both parent
and teacher ratings than other subscales [30]. In this study, age-related
factors could not be analyzed due to the small number of subjects.
The response rate of the Mental Health and Lifestyle Survey may be
decreasing year by year. In particular, the response rate dropped from
∼60% in FY2011 to ∼30% in FY2015 [31]. It may be hard to say that
the subjects analyzed are representative of all children after the NPS
accident.

In this study, we described the trajectories of peer relationship
problems and emotional symptoms in children and examined potential
risks and protective factors over the 5 years following the NPS acci-
dent. We found that exercise habits and experiencing the NPS disaster
were significantly different between trajectory groups for both peer
relationship problems and emotional symptoms. Because experiencing
the tsunami disaster and NPS explosion may cause serious problems
with peer relationships and emotional symptoms in children, we need
to care for victims carefully. More importantly, those with a lack of
exercise were at high risk of mental health problems after the disaster.
Therefore, it is necessary to inform evacuees that exercise habits are
important for the mental health of children after a disaster. It will be
necessary to conduct further research in the future to confirm the
results.
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