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Ten years after the Great East Japan Earthquake, thousands of residents of Fukushima Prefecture were 
still living as evacuees.  Among them, unignorable numbers of people were living outside of the prefecture.  
A survey was conducted with evacuees to Ibaraki, the neighboring prefecture of Fukushima, to investigate 
their medium- to long-term mental care needs.  A questionnaire was sent to 1,470 households that had 
been living in Fukushima on March 11, 2011, and who were evacuated to Ibaraki by October 2016.  Binary 
logistic regression analyses were performed to identify risk factors for major depressive disorder, post-
traumatic stress disorder (PTSD), and suicidal ideation.  Of the participants, 16.5% had a high risk for major 
depressive disorder, 39.0% exhibited a high risk for PTSD, and 19.7% indicated suicidal ideation.  “Own 
injuries and illnesses” and “Worries about the hometown” were risk factors for major depressive disorder, 
PTSD, and suicidal ideation.  “Not receiving compensation for damages” was a risk factor common to major 
depressive disorder and suicidal ideation.  There is a high possibility that many people who have evacuated 
to other prefectures might still be suffering from psychological symptoms after the disaster.  Worries about 
their hometowns were highly related to their mental disorders.
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Introduction
The Great East Japan Earthquake (GEJE), which 

occurred on March 11, 2011, caused catastrophic damage to 
the Pacific Coast of the Tohoku and Kanto regions.  The 
number of missing and dead was about 18,500 (National 
Police Agency 2021).  The number of evacuees just after 
the disaster was over 340,000 people (Reconstruction 
Agency 2018).  Notably, Fukushima Prefecture suffered 
from the triple disaster of an earthquake, a tsunami, and the 
Fukushima Daiichi nuclear accident, which killed or injured 
1,993 residents (National Police Agency 2021).  Moreover, 
170,000 residents were evacuated long-term (Fukushima 
Prefecture 2019a).

It is known that disaster victims develop a stronger 
fear of man-made disasters, especially radiation disasters, 

compared to natural disasters (Silove et al. 2006; Neria et 
al. 2008).  The Chernobyl nuclear accident, which occurred 
in 1986, was a radiation disaster rated as seven on the 
International Nuclear Event Scale (INES), which is similar 
to the rating for Fukushima Daiichi.  In response to the 
Chernobyl accident, over 400,000 residents were forced to 
evacuate.  Six years after the accident, a study comparing 
heavily contaminated and uncontaminated areas reported 
that more people in heavily contaminated areas suffered 
psychological distress (Havenaar et al. 1997).  The 
Chernobyl and the Fukushima nuclear accidents have many 
things in common, such as forcing people to evacuate to 
distant places and lengthening the processing period after 
the accident.

Previous surveys have indicated that the nuclear 
accident and life as evacuees have had negative effects on 
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the mental condition of evacuees from Fukushima.  A 
survey conducted nine months after the disaster in Hirono-
machi, which was included in the emergency evacuation 
preparation zone, indicated that 66.8% of the respondents 
showed symptoms of depression and 53.5% showed a high 
risk of post-traumatic stress disorder (PTSD) (Kukihara et 
al. 2014).  Moreover, a survey conducted with residents in 
the evacuation area indicated that 14.6% of the respondents 
showed a high risk of psychological distress one year after 
the disaster (Yabe et al. 2014).  These figures are five times 
higher than the percentage for the general population 
(Kawakami 2007).  The percentage of respondents showing 
symptoms of PTSD was 21.6% one year after the disaster 
(Yabe et al. 2014), which is nearly equal to that after the 
September 11 terrorist attacks in the US (DiGrande et al. 
2008).  Three years after the disaster, the percentage of 
respondents with a high risk of psychological distress and 
PTSD had decreased compared to one year after the 
earthquake, but was still high (Oe et al. 2016).  Moreover, it 
has been indicated that the suicide risk for Fukushima 
evacuees is high (Ohto et al. 2015; Orui et al. 2018).

Among the 170,000 evacuees from Fukushima, 70,000 
evacuated to other prefectures in Japan.  In 2016, five years 
after the disaster, the evacuation order was still in effect 
around the Fukushima Daiichi Nuclear Power Plant, and 
40,000 people remained evacuees (Reconstruction Agency 
2016).  Tsujiuchi et al. (2016) reported that 59.4% of 
evacuees from Fukushima had symptoms of PTSD one year 
after the disaster.  A survey two years after the disaster with 
people evacuated to Ibaraki, which is a neighboring 
prefecture of Fukushima, indicated that 83.4% of the 
respondents had symptoms of depression and 53.2% had 
symptoms of PTSD (Sato et al. 2016).  The survey 
conducted in the same year with all the evacuees (Yabe et 
al. 2014) reported that the percentage of respondents with 
symptoms of PTSD was 18.3%, suggesting that the 
percentage of evacuees with psychological problems living 
outside of Fukushima might be higher than that of those 
living in their home prefecture. 

Fukushima is the main source of support for evacuees 
from Fukushima.  Since there are few contact points for 
direct consultation at evacuation sites in other prefectures, 
evacuees living outside of Fukushima have had a more 
difficult time receiving support and information than those 
living in Fukushima.  Therefore, we hypothesized that there 
are many evacuees living outside of Fukushima suffering 
from depression, PTSD, and suicidal ideation in the 
medium- to long-term after the GEJE.  However, only a few 
surveys have been conducted with evacuees outside of 
Fukushima, and there are no reports on their suicidal 
ideation.  Therefore, we conducted a questionnaire survey 
with evacuees from Fukushima living in Ibaraki to examine 
their mental health states, including suicidal ideation and 
the need for psychological care.

Materials and Methods
Participants

We selected Ibaraki as a target area since many 
Fukushima residents have evacuated to Ibaraki due to the 
Fukushima Daiichi Nuclear Power Plant accident.  
Approximately 4,000 Fukushima residents evacuated to 
Ibaraki (Fig. 1), which is located next to Fukushima over 70 
km away from the Fukushima Daiichi Nuclear Power Plant, 
and many of them continue to live in Ibaraki.  As of 
October 2016, when this survey was conducted, the number 
of evacuees from Fukushima to Ibaraki was 3,721 
(Fukushima Prefecture 2018).  For the study, surveys were 
sent to members of 1,470 households that had been living 
in Fukushima at the time of the GEJE and evacuated to 
Ibaraki by October 2016 because of the GEJE.

Survey methods
A self-administered questionnaire was sent to the par-

ticipants with the cooperation of “Fūai-net,” which is a 
non-profit organization designated by Fukushima as a sup-
port center for livelihood reconstruction.  The questionnaire 
was included with the regular mail that Fūai-net was send-
ing to all households through each local government in 
Ibaraki.  Participants were asked to return the questionnaire 
by post.  One person aged 20 years or older in each house-

Fig. 1.  The map of Fukushima and Ibaraki Prefectures.
Ibaraki Prefecture is located next to Fukushima Prefec-
ture over 70 km away from the Fukushima Daiichi Nu-
clear Power Plant.
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hold was requested to respond to the questionnaire.  The 
survey period was from October to December 2016.

Question items inquired the following: (1) basic attri-
butes of the participants: age (20-49, 50-59, 60-69, and over 
70 years of age), sex (male and female), educational back-
ground (elementary/junior high school, senior high school, 
vocational/junior college, university/graduate school, and 
other), place of residence before the disaster (difficult-to-
return zone: areas where the annual integrated doses are 
over 50 millisievert; restricted residential zone: areas where 
the annual integrated doses are between 20 and 50 mil-
lisievert; zones preparing to lift evacuation orders: areas 
where the annual integrated doses are certain to fall to 20 
millisievert or less; other: areas where no evacuation order 
was issued); (2) degree of damage: cause(s) of damage (the 
earthquake, the tsunami, the nuclear accident, and harmful 
rumors), composition of the damage (own injuries/illness, 
dead/missing family members or friends, complete/partial 
destruction of the house, losing a job, and family separa-
tion/discord); (3) number of times of evacuation; (4) current 
life conditions: receiving or not receiving compensation (in 
areas where evacuation orders have been issued, compensation 
for evacuation costs, evacuation compensation, loss of 
income, etc.); (5) current health conditions: causes of stress 
in the past month [(a) economic problems: bankruptcy, bad 
business performance, debt, poverty, and unemployment; 
(b) work-related problems: job changes, poor work perfor-
mance, and human relationship problems at workplaces; (c) 
neighborhood problems: discord with neighbors or isola-
tion; and (d) worries about the hometown: the condition of 
the house in Fukushima, the possibility of returning home, 
and anxiety about nuclear-related issues].  Moreover, par-
ticipants’ mental conditions were assessed using psycholog-
ical assessment scales based on three perspectives: depres-
sive symptoms, PTSD symptoms, and suicidal ideation.  A 
blank space was provided at the end of the questionnaire for 
additional comments.  In addition, information about a con-
sultation service for mental health problems was provided 
in the questionnaire description, and people with mental 
health problems were encouraged to seek advice and sup-
port.

Psychological assessment scales
The participants’ mental conditions were assessed 

using the following psychological assessment scales.  The 
Kessler Psychological Distress Scale (K6), developed by 
Kessler et al. (2003), is a scale for assessing the degree of 
depression and anxiety.  It is a 5-point rating scale consist-
ing of six items for evaluating symptoms of depression and 
anxiety during the past 30 days.  The Japanese version of 
the K6 was developed by Furukawa et al. (2008), and its 
reliability and validity have been confirmed.  The scores 
range from 0-24 points.  Higher scores indicate a higher 
possibility of mood or anxiety disorders.  The cut-off value 
for predicting mood or anxiety disorders with this scale is a 
score of 13 points (Kessler et al. 2003).  Therefore, we used 

a score of 13 points as the cut-off value for depression and 
anxiety.

PTSD symptoms were assessed using the Impact of 
Events Scale-Revised (IES-R), which was developed by 
Weiss (2004) after revising the original version developed 
by Horowitz et al. (1979).  The Japanese version of the 
IES-R was developed by Asukai et al. (2002), and its reli-
ability and validity have been confirmed.  This scale is 
composed of three symptoms, Intrusion, Avoidance, and 
Hyperarousal, assessed by 22 items that were developed 
based on the Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition (DSM-IV).  Participants are 
asked about their condition during the past week, and they 
respond using a 5-point scale.  The scores range from 0 to 
88 with higher scores suggesting a higher possibility of 
PTSD.  The cut-off value for a high risk of PTSD is 
regarded as a score of 25 points (Creamer et al. 2003).  
Therefore, we used a score of 25 points as the cut-off value 
for PTSD.

Regarding suicidal ideation, participants were asked, 
“Have you thought of committing suicide during the past 
30 days?” and the participants responded using a 5-point 
scale that ranged from “never” to “always.” We divided the 
respondents into two groups: those responding “never” 
were classified into the “non-suicidal ideation group,” and 
those responding “rarely,” “sometimes,” “often,” or 
“always” were classified into the “suicidal ideation group.”

Statistical analysis
The statistical analysis software SPSS Ver.25.0 was 

used for the analysis.  Firstly, participants with the cut-off 
value of 13 points or higher on the K6 were classified into 
the high-risk group for major depressive disorder, partici-
pants with the cut-off value of 25 points or higher on the 
IES-R were classified into the high-risk group for PTSD, 
and participants with responses ranging from “rarely” to 
“always” for the question regarding suicidal ideation were 
classified as the group with suicidal ideation.  Secondly, the 
ratio of each question item was compared using a chi-
square test.  Thirdly, binomial logistic regression analysis 
(forced entry method) was conducted with the items that 
were significant in the chi-square test (p < 0.05) as indepen-
dent variables and the presence of major depressive disor-
der, a high risk of PTSD, and suicidal ideation as dependent 
variables.  We also calculated the odds ratio (OR), which is 
an index of relative risk, with a 95% confidence interval 
(CI).  Lastly, correlation analysis was conducted for suicidal 
ideation, depressive symptoms, and PTSD symptoms to 
examine multicollinearity and binomial logistic regression 
analysis (forced entry method) was conducted using sui-
cidal ideation as the independent variable and depressive 
symptoms and PTSD symptoms as the dependent variables.

Ethical issues 
The survey was conducted anonymously for the pro-

tection of personal information.  The purpose and methods 
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of this study was explained to the subjects in writing: “The 
purpose of this study is to deepen understanding of the 
importance of mental health care in times of disaster with-
out letting the experience of the GEJE fade away, and to 
use it to improve medical and welfare services in the 
future.”  Their informed consent was considered given if 
the participants responded to and returned the question-
naire.  This study was conducted after getting the approval 
of the medical ethics committee of the University of 
Tsukuba (No.  1094; date of approval: August 9, 2016). 

Results
Evacuees’ attributes, damage conditions, and psychological 
symptoms

Among the 1,470 potential participants of this study, 
310 responded, which is a response rate of 21.1%.  Table 1 
shows the depressive symptoms, PTSD symptoms, and sui-
cidal ideation of the evacuees based on their attributes.  
Table 2 shows the damages that they experienced.

The number of participants with a high risk for depres-
sive disorder (K6 ≥ 13) was 51 (16.5%).  In this group, the 
percentage of evacuees that had not received compensation 
for damages (p < 0.01), and those that were injured or ill 
because of the disaster (p < 0.01), were significantly higher 
than that of evacuees who had received compensation and 
who were not injured or ill.  Causes of stress in the past 
month indicated that the percentage of participants in this 
group experiencing stress from work-related problems (p < 
0.01), neighborhood problems (p < 0.05), and worries about 
their hometown (p < 0.01) was significantly higher than that 
of participants not experiencing these types of stressors.

The number of participants that were regarded as hav-
ing a high risk of PTSD (IES-R ≥ 25) was 121 (39.0%).  A 
significant age difference was confirmed in the risk for 
PTSD (p < 0.05).  In this group, the percentage of those that 
mentioned damage caused by harmful rumors (p < 0.01), 
being injured or ill because of the disaster (p < 0.01), hav-
ing experienced deaths or missing family members or 
friends (p < 0.01), and having experienced separation or 
discord among family members (p < 0.01) was significantly 
high.  Causes of stress in the past month indicated that the 
percentage of participants having stress caused by eco-
nomic problems (p < 0.05), work-related problems (p < 
0.05), neighborhood problems (p < 0.01), and worries about 
their hometown (p < 0.01) was significantly higher than that 
of those not experiencing such stressors.

Among the participants, 61 (19.7%) had suicidal ide-
ation.  The percentage of those with suicidal ideation 
among the evacuees was higher among those that men-
tioned not receiving compensation for damages (p < 0.01), 
damages caused by harmful rumors (p < 0.05), getting 
injured or ill (p < 0.01), having stress from work-related 
problems (p < 0.05), neighborhood problems (p < 0.01), 
and worries about their hometown (p < 0.01), compared to 
that of those not having these types of problems.

Factors affecting psychological conditions of evacuees
Correlations between depressive symptoms and PTSD 

symptoms, as well as suicidal ideation and age, sex, and 
significant items revealed in the chi-square test were exam-
ined using binomial logistic regression analysis.  Firstly, we 
examined correlations with depressive symptoms, which 
indicated that getting injured or ill because of the disaster 
(OR 5.49, 95% CI 2.21-13.63), not receiving compensation 
for damages (OR 3.59, 95% CI 1.23-10.51), having work-
related problems (OR 4.67, 95% CI 1.71-12.75), and having 
worries about their hometown (OR 4.41, 95% CI 1.86-
10.91) were significant risk factors for major depressive 
disorder (Table 3).

Next, we examined the correlations with PTSD symp-
toms, which indicated that damage caused by harmful 
rumors (OR 2.73, 95% CI 1.25-5.96), getting injured or ill 
because of the disaster (OR 3.58, 95% CI 1.48-8.62), fam-
ily separation or discord caused by the disaster (OR 1.99, 
95% CI 1.07-3.72), neighborhood problems (OR 3.86, 95% 
CI 1.73-8.60), and worries about their hometown (OR 3.85, 
95% CI 2.11-7.03) were significant risk factors for PTSD 
(Table 4).

Lastly, we examined correlations with suicidal ide-
ation, which indicated that getting injured or ill (OR 4.56, 
95% CI 1.99-10.45), not receiving compensation for dam-
ages (OR 4.40, 95% CI 1.79-10.81), and having worries 
about their hometown (OR 2.64, 95% CI 1.27-5.49) were 
significant risk factors for suicidal ideation (Table 5).

The relationship between depressive symptoms, PTSD 
symptoms, and suicidal ideation

Spearman’s rank correlation coefficients between 
depressive symptoms, PTSD symptoms, and suicidal ide-
ation ranged from 0.43 to 0.45, suggesting a low degree of 
multicollinearity.  We subsequently examined correlations 
with suicidal ideation, which indicated that both depressive 
symptoms (OR 3.79, 95% CI 1.75-8.21) and PTSD symp-
toms (OR 9.26, 95% CI 3.59-23.91) were significant risk 
factors for suicidal ideation.

Discussion
Psychological symptoms of evacuees living outside 
Fukushima

The results of this survey identified conditions and risk 
factors for major depressive disorder, PTSD symptoms, and 
suicidal ideation in long-term evacuees from Fukushima 
who have been forced to live outside their hometown 
because of the complex nature of the GEJE.  There are cur-
rently no reports examining long-term evacuees living out-
side of Fukushima and the factors related to their suicidal 
ideation.  The strength of this study abides in its revelation 
of the many evacuees living outside of Fukushima who 
continue to have suicidal ideation in the medium- to long-
term after the GEJE and who require psychological care.  In 
addition, the study identified risk factors for suicidal ide-
ation and examined the areas where psychological care is 
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required.
It has been reported that the percentage of Japanese 

people with a cut-off value of over 13 points on the K6 is 
3% during normal times (Kawakami 2007).  The present 
survey indicates that the percentage of participants with a 
cut-off value of over 13 points on the K6 was 16.5%, which 
is five times higher than that during normal times.

Tsujiuchi et al. (2012) surveyed Fukushima residents 
who evacuated during an acute phase of the GEJE.  Their 
results indicated that 67.3% of people had a cut-off value of 
25 or higher on the IES-R, which was extremely high.  The 
survey of evacuees conducted by Sato et al. (2016) three 
years after the disaster revealed that the percentage of par-
ticipants with a cut-off value of over 25 on the IES-R was 
53.2%.  The current survey conducted five years after the 
disaster indicated that this percentage had decreased to 
39.0%.  However, approximately 40% of the evacuees con-
tinuing to suffer from PTSD symptoms is considered a seri-
ous problem.

It is known that the number of people with suicidal 
ideation increases after a disaster (Chou et al. 2007; Stein et 
al. 2010).  According to a survey conducted by the Nippon 
Foundation in Japan in August 2016 on people aged 20 
years and over in all prefectures, 3.4% of people had had 
suicidal ideation within the past 1 year and 1.6% of people 
had suicidal ideation at the time of the survey (The Nippon 
Foundation 2017).  In our survey, 19.7% of the participants 
responded that they had had suicidal ideation in the past 
month.  Although the survey method used by the Nippon 
Foundation was different, our survey results are still very 
high.  In Miyagi Prefecture, a survey conducted three years 
after the disaster reported that 9.8% of the victims had 
suicidal ideation (Morishima et al. 2019).  This survey in 
Miyagi, as did our own, used a self-administered 
questionnaire to examine rare suicidal ideation in the last 
month, but the method of classifying participants into the 
group with suicidal ideation was different.  When, for 
comparison purposes, we classified “rarely” into the “non-
suicidal group,” 7.1% of the evacuees had suicidal ideation, 
which was lower than that in the survey conducted in 
Miyagi.  Potential reasons for this could be that Miyagi was 
more severely affected by the GEJE, with about six times as 
many deaths as occurred in Fukushima, and that our survey 
was conducted two years later.

Risk factors for psychological symptoms in evacuees out-
side Fukushima 

Risk of major depressive disorder: Tang et al. (2014) 
indicated the following risk factors for depression caused 
by disasters: being female, not married, holding religious 
beliefs, having poor education, prior trauma, experiencing 
fear, and injury and/or bereavement during the disaster.  
The current study examined sex, educational background, 
injuries, and bereavement resulting from the disaster, and 
the results suggest that the main risk factor for major 
depressive disorder was injury caused by the disaster.  

According to the Fukushima Health Management Survey 
(Kunii et al. 2016) conducted the year after the earthquake, 
the risk factors for major depressive disorder were a history 
of mental illness, being female, experience of the nuclear 
power plant accident, living in a rented house, loss of close 
relatives, and unemployment.  Although a simple compari-
son cannot be made between our findings and those of pre-
vious studies because of the difference in the items sur-
veyed, our results show that the only risk factor related to 
earthquake damage was injury or illness caused by the 
disaster, and, therefore, the direct effects of the earthquake 
on the depressive symptoms of the evacuees, such as the 
experience of the nuclear accident, loss of close relatives, 
and unemployment, were not significant over time.  Worries 
about the hometown and receiving or not receiving com-
pensation were risk factors characteristic to evacuees living 
outside of Fukushima.

Risk of PTSD: Previous studies have indicated the fol-
lowing factors for the onset of PTSD risk: the degree of 
exposure to the disaster, not receiving social support after 
the disaster (or the feeling of lacking social support), being 
female, and secondary stress factors (Katz et al. 2002).  A 
survey conducted in the year after the disaster of evacuees 
to Saitama Prefecture reported that the predictors of PTSD 
were chronic physical diseases, chronic mental disorders, 
worries about livelihood, the loss of a job or social ties, and 
having concerns about compensation (Tsujiuchi et al. 2016).  
There were no significant differences for PTSD in the cur-
rent survey based on losing a job or not receiving compen-
sation for damages.  Over the years, employment and finan-
cial problems may have become smaller risk factors for 
PTSD.  Our results indicate that neighborhood problems, as 
well as harmful rumors and family separation or discord 
caused by the disaster, are risk factors.  Evacuees outside of 
Fukushima have left their hometowns and evacuated to dis-
tant locations and are thus cut off from their pre-disaster 
local ties and community organizations.  It is assumed that 
this makes them more prone to isolation and reduced social 
support.

Risk of committing suicide: Risk factors for suicidal 
ideation following a disaster have been reported to include 
major depression, psychiatric disorders such as PTSD 
(Caldera et al. 2001; Chou et al. 2007; Wagenaar et al. 
2012), low income, disaster-related stress (Kessler et al. 
2008), and the female sex (Suzuki et al. 2011; Stratta et al. 
2012).  Our results also showed that being in the high-risk 
groups for depression or PTSD was both risk factors for 
suicidal ideation.  The odds ratio for the high-risk group for 
PTSD was higher than that for the high-risk group for 
depression.  According to Xu et al. (2018), a survey of 
evacuees living in temporary housing conducted three years 
after the GEJE revealed that the risk factors for suicidal 
ideation were being unmarried, being injured in the disaster, 
and subjective physical ill-health.  “Getting injured or ill” 
was also indicated in the present study as a risk factor for 
suicidal ideation.  In the survey conducted in Miyagi men-
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Table 3.  Logistic regression analysis of characteristics of the evacuees and depressive symptoms.

 p-value OR  95% CI

Age (ref. 20-49)
50-59 0.358 1.69 0.55 5.16
60-69 0.361 1.77 0.52 6.00
≥ 70 0.074 2.93 0.90 9.52

Sex (ref. Male)
Female 0.115 1.88 0.86   4.13

Own injuries/illnesses caused by the disaster 0.000 5.49 2.21 13.63
Not receiving compensation for damages 0.020 3.59 1.23 10.51
Work-related problems 0.003 4.67 1.71 12.75
Neighborhood problems 0.165 1.89 0.77   4.65
Worries about one’s hometown 0.001 4.41 1.86 10.91

OR, odds ratio; CI, confidence interval.

Table 4.  Logistic regression analysis of characteristics of the evacuees and PTSD symptoms.

 p-value OR  95% CI

Age (ref. 20-49)  
50-59 0.753 1.15 0.49 2.67
60-69 0.407 0.69 0.28 1.67
≥ 70 0.182 1.93 0.74 5.67

Sex (ref. Male) 
Female 0.710 0.89 0.47 1.67

Harmful rumors because of the disaster 0.012 2.73 1.25 5.96
Own injuries/illnesses caused by the disaster 0.005 3.58 1.48 8.62
Death/missing of family members or friends because of the disaster 0.435 1.34 0.64 2.79
Family separation/discord because of the disaster 0.031 1.99 1.07 3.72
Economic problems 0.292 1.49 0.71 3.13
Work-related problems 0.379 1.48 0.62 3.54
Neighborhood problems 0.001 3.86 1.73 8.60
Worries about one’s hometown 0.000 3.85 2.11 7.03

OR, odds ratio; CI, confidence interval.

Table 5.  Logistic regression analysis of characteristics of the evacuees and suicidal ideation.

 p-value OR  95% CI

Age (ref. 20-49) 
50-59 0.416 1.48 0.58   3.79
60-69 0.477 0.69 0.24   1.94
≥ 70 0.501 0.70 0.25   1.98

Sex (ref. Male) 
Female 0.218 1.57 0.77   3.19

Harmful rumors because of the disaster 0.178 1.79 0.77   4.19
Own injuries/illnesses caused by the disaster 0.000 4.56 1.99 10.45
Not receiving compensation for damages 0.001 4.40 1.79 10.81
Work-related problems 0.181 1.82 0.76   4.40
Neighborhood problems 0.168 1.78 0.78   4.03
Worries about one’s hometown 0.009 2.64 1.27   5.49

OR, odds ratio; CI, confidence interval.
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tioned above, it was reported that job loss at the time of the 
survey was a risk factor for suicidal ideation (Morishima et 
al. 2019).  Although unemployment was not a risk factor in 
our study, another financial problem related to the disaster, 
the failure to receive compensation for damages, was a risk 
factor for committing suicide.  It was suggested that while 
psychological stress and PTSD symptoms might be caused 
by daily stress, suicidal ideation might be more affected by 
stress relevant to the disaster that destroyed a person’s life, 
rather than by daily stress.

Provision of long-term care: In the Chernobyl nuclear 
accident, approximately 20% of the victims showed 
maladaptation even six years after the accident.  Moreover, 
this percentage had not changed 11 years later – ‘Chernobyl 
has broken my entire life’ (Baloga et al. 2011).  The lives of 
evacuees outside of Fukushima were also destroyed by the 
earthquake, tsunami, and Fukushima Daiichi nuclear 
accident.  Many of the victims are still unable to establish a 
new life.  The types of long-term care required by evacuees 
in the future, based on the above findings, are discussed 
below.

Firstly, since evacuees who have been injured or 
become ill due to the disaster are at high risk of mental 
disorders, it is suggested that home visits should be 
provided proactively for them by public health nurses, and 
psychiatric treatment should be offered when necessary.

Secondly, improving problems in social relationships 
is essential for improving PTSD symptoms.  In Japan, 
personal information is strictly protected, and evacuees 
have little information about where former members of 
their community are living, which can deteriorate social 
support networks.  Therefore, it is suggested that a system 
should be developed for evacuees from Fukushima to 
facilitate contacting others from the same town to develop 
new relationships.

Thirdly, the national and local governments have 
already taken countermeasures against harmful rumors 
related to the nuclear accident (Fukushima Prefecture 
2019b; Reconstruction Agency 2013).  However, South 
Korea has prohibited the import of crops from Fukushima 
based on rumors (Nikkei 2019).  Therefore, harmful rumors 
not only have a negative effect on industry but also cause 
problems related to bullying at schools.  Children who have 
evacuated to Chiba Prefecture were abused by being told 
that they might infect others with radiation (Chiba Nippo 
2017).  Therefore, it is suggested that educational activities 
for the purpose of providing correct information about 
radiation should be promoted.

Finally, “Not receiving compensation for damages” 
was a common risk factor for major depressive disorder and 
suicidal ideation in the present survey, even though 
“economic problems” were not identified as a risk factor.  
There is a wide gap in compensation for evacuees 
depending on whether the central government has issued 
evacuation orders.  In other words, in areas where 
evacuation orders have been issued, compensation for 

evacuation (e.g., psychological impact, impairment of daily 
living, etc.), evacuation costs (e.g., travel, accommodations, 
etc.), and loss of income have been provided to some 
extent.  On the other hand, in the absence of evacuation 
orders, compensation is either not provided at all or is 
extremely inadequate (Tanba and Shimizu 2019).  Evacuees 
that are unable to receive compensation for different 
reasons might feel intense stress about being different from 
the people receiving compensation. It has been pointed out 
that the amount of compensation differs depending on 
whether an area is classified as a difficult-to-return area or a 
restricted-residence area, creating a serious division among 
residents (Tanba and Shimizu 2019).  It is necessary to 
develop a fairer compensation system to decrease the 
psychological burden of disaster evacuees.

“Worries about the hometown” was a common risk 
factor for major depressive disorder, PTSD symptoms, and 
suicidal ideation.  In October 2016, when the present survey 
was conducted, evacuation orders in many areas had started 
to be lifted.  However, the results of the current survey 
suggest that this has not positively affected the 
psychological conditions of the victims.  Five years of long-
term evacuation has changed their houses and towns and 
destroyed their hometown community.  They might have 
conflicted feelings about returning to their hometown 
because of the above situation, which has led to 
psychological distress.  The psychological state of evacuees 
may change in the future as a result of the major change in 
the lifting of the evacuation orders.  It seems to be 
necessary to continue longitudinal investigations in the 
future.

Limitations
There are several limitations in this study.  Firstly, the 

study was a cross-sectional study conducted in 2016.  
Therefore, the results of the study, including the mental 
state of the participants, may be different in 2021.  
Secondly, because the study was cross-sectional, the causal-
ity between the core outcomes and the independent vari-
ables used in the analysis remains unclear.  Thirdly, the 
response rate for the study was rather low, at 21.1%.  
Therefore, the proportion of people with symptoms in this 
study should be carefully evaluated.  In the blank section of 
our questionnaire, where people could freely write their 
own comments, there was an answer of “I don’t want to 
answer any more because I feel like I will have a flashback 
to that time.”  The response rate may have been low 
because people wanted to avoid recalling the painful events 
of the disaster.  Finally, respondents were limited to one 
person that was randomly selected from each household.  
Therefore, people having severe psychological symptoms 
or feelings of resistance to getting support might have been 
excluded from responding.  Also, it is possible that only the 
people who were interested in the psychological and social 
problems of evacuation participated in the survey.
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Conclusion
This study demonstrated that long-term evacuees liv-

ing outside of Fukushima were still suffering from mental 
disorders five years after the disaster.  Physical injuries and 
diseases caused by the disaster were medium- to long-term 
risk factors for mental disorders.  Moreover, worries about 
the hometown, which is an issue characteristic of evacuees 
living outside of Fukushima, were highly related to partici-
pants’ psychological disorders.  Furthermore, suicidal ide-
ation was mainly affected by disaster-related stress rather 
than daily-life stress.  It is suggested that longitudinal sur-
veys of long-term evacuees outside of Fukushima should be 
conducted in the future.  Also, increased mental health care, 
improved social support, correct information, and continu-
ous compensation in a fair manner should be provided to 
long-term evacuees living outside of Fukushima.
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