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Mental Health in Evacuees from the 3.11 Complex Disaster in Japan

Shin-Ichi Niwa

Department of Psychiatry, Aizu Medical Center, Fukushima Medical University

Two years after the “3.11” complex disaster—the Great East Japan Earthquake, the result-
ing tsunami, and the Fukushima nuclear power plant accident—that occurred on March 11,
2011, approximately 150,000 people were still living as evacuees, with approximately 50,000
evacuees living outside Fukushima Prefecture. In a survey conducted by the Asahi Shimbun
newspaper in February 2012, the top three sources of anxiety among evacuees were radiation
contamination (mentioned by 56% of respondents), income (48%), and school attendance of
children (21%). In June 2012, results from the Mental Health Survey, which was conducted as
part of the Fukushima Health Management Survey, indicated that 14.8% of adult evacuees had
K6 scores equal to or greater than the standard cut-off of 13, a much higher proportion than
the 3% found in previous studies. In the same survey, 21.5% of child evacuees had SDQ scores
equal to or greater than the standard cut-off of 16, whereas previous studies suggest a typical
ratio of around 9.5%.

It is natural for people to experience anxiety when facing radiation exposure, even at low
levels. Here the important thing is to be “accurately” afraid : people should pay attention to
scientific facts, and avoid danger appropriately, but not be unduly frightened. However, some
people remain anxious even when objective radiation levels are low enough to not result in
harm. A number of parents with young children decided to relocate outside of Fukushima Pre-
fecture. In consideration of the desires of these parents to have areas where their children
could play without being concerned about radiation, some municipalities constructed spacious
indoor play facilities where parents have increased opportunities to communicate with each
other, which actually leads to effective risk communication.

Compared to the trajectory of mental health recovery after the 1995 Hanshin-Awaji
Earthquake, recovery after the present disaster is delayed, particularly in Fukushima. In
Fukushima, many disturbing events, such as the issue of water contaminated by radiation,
have distressed evacuees, resulting in their delayed recovery in terms of mental health.

< Author’s abstract>

<Keywords : Great East Japan Earthquake, Fukushima Dai-Ichi Nuclear Power Plant accident,

evacuees, radiation contamination, mental health>
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Mental disorders that exacerbated due to the Fukushima
disaster, a complex radioactive contamination disaster

Junya Matsumoto, MD, PhD," Yasuto Kunii, MD, PhD,'* Akira Wada, mD, PhD,’
Hirobumi Mashiko, mp, Php,' Hirooki Yabe, Mp, PhD! and Shin-ichi Niwa, MD, Php'?
'Department of Neuropsychiatry, School of Medicine, and *Department of Psychiatry, Aizu Medical Center, Fukushima

Medical University, Fukushima, Japan

Aim: The Fukushima disaster was caused by an
earthquake that occurred on 11 March 2011. Follow-
ing the serious damage caused by the earthquake and
the subsequent tsunami, radioactive contamination
occurred because of the meltdown accident at the
Fukushima nuclear power plant. We investigated
what mental disorders were likely to become exacer-
bated under these conditions.

Methods: We surveyed psychiatric outpatients at
Fukushima Medical University Hospital for 1 month
(31 days) from the day of the earthquake (March~
April 2011).

Results: The survey revealed that bipolar I disorder
was most likely to become exacerbated under the

conditions and that the exacerbation exhibited
was more likely to involve manic switches than
depression.

Conclusion: On the basis of the results of our study,
particular care must be taken to follow up bipolar I
disorder patients after a natural disaster. Our results
also suggested the possible origin of bipolar 1
disorder.

Key words: bipolar disorder, community psychiatry,
disaster psychiatry, mania, radioactive hazard release.

HE FUKUSHIMA DISASTER was caused by an
Tearthquake that occurred on 11 March 2011. The
high-magnitude earthquake followed by tsunami
damaged the Fukushima I nuclear power plant, also
known as the Fukushima Dai-ichi nuclear power
plant, causing a meltdown accident and radioactive
contamination. The exacerbation of mental disorders
after natural disasters has been studied previously,’
incdluding studies on earthquakes,*® hurricanes,**
and tsunamis.” Radioactive contamination due to
nuclear accidents or atomic bombs, which occurred

*Correspondence: Yasuto Kunii, MD, PhD, Department of
Neuropsychiatry, School of Medicine, Fulkushima Medical University,
1 Hikarigaoka, Fukushima, Fukushima 960-1295, Japan.
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as separate events from natural disasters, have
been conducted after historical events, such as the
Chernobyl,®'* Three Mile Island,'* Hiroshima, and
Nagasaki disasters.' However, the Fukushima disas-
ter was a complex and unique case, because it was a
combination of a natural disaster and radioactive
contamination. Therefore, the effects of such condi-
tions on mental disorders are unknown.

In an event of radioactive contamination, people
are generally unaware or uncertain about the situa-
tion and the extent of disaster, because the condition
is not easily comprehensive, and people do not know
how to handle such a situation. In addition, after
exposure, the duration during which health problems
manifest is unknown.'® It is a mission of historical
significance to report on how mental disorders are
affected by a stressful situation, characterized by the
fear of invisible radioactive contamination along
with tremendous stress due to the knowledge of loss

© 2013 The Authors
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of lifelines during a natural disaster. Fukushima
Medical University Hospital is located 60 km from
the Fukushima I nuclear power plant, where the melt-
down accident occurred; this hospital is affiliated to
the only university in Fukushima Prefecture with a
Faculty of Medicine. We previously compiled a report
at our clinic on the kind of mental disorders that were
most likely to occur due to Fukushima disaster (Mat-
sumoto et al. in submission), in which several severe
acute stress disorders were apparent.

In this study, we conducted a general survey of
patients who were suffering from some mental disor-
ders and attending psychiatric follow-up appoint-
ments. We investigated which mental disorders
tended to become exacerbated in a situation like the
Fukushima disaster and identified points of caution
that will require consideration when treating psychi-
atric outpatients during future complex disasters.

METHODS

Subjects

We surveyed psychiatric outpatients at Fukushima
Medical University Hospital for 1 month (31 days)
from the day of the earthquake, that is, from
14.46 hours 11 March to 14.46 hours 11 April 2011.
This study was approved by the Ethics Committee of
Fukushima Medical University and complied accord-
ing to the Declaration of Helsinki. The subjects of our
study were psychiatric outpatients who were attend-
ing follow-up examination by three psychiatrists with
10, 9, and 4 years of clinical experience, respectively.
We excluded the following patients: those who first
visited our department after the earthquake disaster,
those who had been attending a different hospital,
and those who were experiencing symptoms for the
first time. We also excluded patients who had been
hospitalized during the earthquake on 11 March, but
were discharged after the earthquake disaster and
visited the hospital for an examination before 11
April. Thus, we only investigated patients who were
regularly attending examinations as an outpatient.
As mentioned above, during the study period after
11 March, 1613 patients visited the Fukushima
Medical University Hospital Department of Psychia-
try as outpatients. We excluded the second and
subsequent visits of patients who attended multiple
examinations, and patients who visited our depart-
ment for the first time after 11 March. Patients who
were hospitalized on 11 March but discharged within

Exacerbated disorders in Fukushima 183

1 month after which they returned for an examina-
tion were also excluded. We also excluded 13 patients
who did not require consultation with a doctor on
their visit (counseling with a psychologist without
medical examination, a test or examination, or par-
ticipation in day care). As a result, the actual number
of subjects was 1286 regular outpatients. We exam-
ined the medical records of 1273 patients who con-
sented to investigation.

Procedure

We divided the patients in our investigation into dif-
ferent diagnosis groups according to ICD-10.' We
divided the patients into 10 mental disorders groups:
FO~-F9 and G. For example, group FO included
dementia patients, group F2 included schizophrenia
patients, group F9 included attention-deficit hyperac-
tivity disorder patients, and group G incuded
patients with diseases of the nervous system, such as
epilepsy and narcolepsy, restless legs syndrome,
migraine, and Parkinson’s syndrome. Disorders that
could be classified according to ICD-10 as either F or
G, for example, Alzheimer’s disease, were classified
as belonging to group F. Patients diagnosed with
multiple disorders were classified according to their
principal disorder. Patients attending follow-up
examinations for their principal disorder at other
departments were classified according to the diagno-
sis of the symptoms; this necessitated their visit to
our department. Only group F3 (mood disorders)
was divided into bipolar disorder and other mood
disorders because of the vast differences in the
pathology of depression in a mood disorder and a
bipolar disorder despite both being classified as F3.
These differences were due to considerable differ-
ences in the blood and post-mortem brain
microarray analysis,’” the necessity of medication,
such as mood stabilizers, and the variation in the
response to antidepressants.'’®* We also divided
bipolar disorder into type I and type II, in accordance
with the DSM-IV.?® We confirmed patients’ diagnoses
with their medical records, and verified whether their
doctor had evaluated them to be those showing
improvement, no change, or exacerbation.

Statistical analysis

Statistical analysis involved verifying whether a sig-
nificant difference existed between the groups using
the Kruskal-Wallis test, and confirmed the significant

© 2013 The Authors
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differences using the Steel-Dwass procedure for mul-
tiple comparison. We set the significance level at
P <0.05 (two-tailed test). These statistics were per-
formed by the Ekuseru-Toukei 2010 (Social Survey
Research Information, Tokyo, Japan).

RESULTS

Table 1 shows a detailed breakdown of the 1273 sub-
jects in this study.

Figure 1 shows that the exacerbation rate was sig-
nificantly higher in the group with bipolar I disorder
than group G, group F0, group F3 excluding bipolar
disorder, and group F2. The rate was marginally sig-
nificantly higher in the group of bipolar 1 disorder
than group F9. The rate was significantly higher in the
group with bipolar II disorder than group G and was
also significantly higher in group F4 than group G.

Psychiatry and Clinical Neurosciences 2014; 68: 182-187

Table 2 indicates that exacerbation in bipolar I dis-
order led to depression in three of 10 patients, while
seven patients switched to a manic state.

DISCUSSION

Rather than focusing on new mental disorders as a
result of the disaster, this study, as already mentioned
in the Introduction section, aimed to investigate
which mental disorders became exacerbated in
patients who were diagnosed with disorder and
attending return follow-up examinations. Therefore,
our results revealed little change in the condition of
most patients. This result is consistent with the data
gathered during the week following the earthquake
by Saito.” Because a treatment for mental disorder
requires months to years to stabilize, it is rare for
changes in symptoms to manifest within a month. In

Table 1. Summary of the regular outpatients who visited our hospital during the 1-month period after the Fukushima
disaster
ICD Principal Improvement Exacerbation
code Disease disorder Total Age (years) Sex or no change Exacerbation rate
G Diseases of the nervous system  Epilepsy 123 41.6+£179 63F 60M 119 0.0325
F7 Mental retardation Mental 22 299+15.0 10F 12M 21 1 0.0455
retardation
Fo Behavioral and emotional ADHD 65 21.8%+123 12F 53M 62 3 0.0462
disorders with onset usually
occurring in childhood and
adolescence
Fo Organic, including Dementia 127 728+14.7 75F 52M 120 7 0.0551
symptomatic, mental
disorders
F5 Behavioral syndromes Eating disorder 17 248+10.8 14F 3M 16 1 0.0588
associated with physiological
disturbances and physical
factors
F3 Mood disorders, exclude Unipolar 218 52.0%16.8 124F 94 M 204 14 0.0642
bipolar disorder depression
F2 Schizophrenia, schizotypal and ~ Schizophrenia 226 4434144 113F 113M 211 15 0.0664
delusional disorders
F1 Mental and behavioral Alcoholism 19 57.6+17.1 3F 16M 18 2 0.1000
disorders due to
psychoactive substance use
F8 Disorders of psychological Autism, Asperger’s 68 24.6%+12.1 23F 45M 60 8 0.1177
development syndrome
F4 Neurotic, stress-related and Anxiety disorder, 299 47.1+195 190F 109M 257 41 0.1376
somatoform disorders somatoform disorder
F6 Disorders of adult personality ~ Personality 25 425%16.7 18F 7M 21 4 0.1600
and behavior disorder
F3 Bipolar II disorder Bipolar II disorder 25 441+122 14F 11 M 20 5 0.2000
F3 Bipolar I disorder Bipolar I disorder 39 51.9+18.7 18F 21 M 29 10 0.2564
1273 46.5+£204 677 F, 596M 1158 115 0.0903
QOut of 1273 subjects, only 13 showed improvements, 1145 showed no change, and 115 exhibited an exacerbation in their condition.
ADHD, attention-deficit hyperactivity disorder; F, female; M, male.

© 2013 The Authors
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Figure 1. Exacerbation rates by diagnostic groups in regular
outpatients who visited the Fukushima Medical University
Hospital Department of Psychiatry during the 1-month period
after the Fukushima disaster. The exacerbation rate was signifi-
cantly higher in the group of bipolar I disorder patients than in
group G, group F0, group F3 excluding bipolar disorder, and
group F2. The rate was marginally significantly higher in the
group of bipolar I disorder patients than in group F9. The rate
was significantly higher in the group of bipolar II disorder
patients than in group G and was also significantly higher
in group F4 than in group G. Error bars show interval
estimations.

other words, regular psychiatric outpatients should
normally not exhibit any changes within a month-
long investigation period. Hence, in psychiatry, a
patient’s stable condition over days or weeks is not
indicative of a successful treatment. Many patients in
the study were observed to be upset by this unprec-
edented event. Manic switches in bipolar I disorder
were particularly salient in clinical experience during
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the Fukushima disaster.” Thus, it was necessary to
investigate which mental disorders are likely to
become exacerbated under the influence of a complex
disaster with radioactive contamination.

Our study confirmed that bipolar I disorder was
the most likely mental disorder to become exacer-
bated. This was consistent with our empirical under-
standing of the Fukushima disaster. In addition,
bipolar 11 disorder also appeared likely to become
exacerbated. Considering the exacerbation symp-
toms, exacerbation of bipolar I disorder was more
likely to involve manic switches, and bipolar II dis-
order patients were more likely to experience depres-
sion. The research results from an investigation of
bipolar disorder patients whose condition deterio-
rated after a hurricane indicated that instability in
the original condition of the disease often led to a
relapse.* Manic switches in bipolar I disorder gener-
ate extreme stress on the families, surrounding local
community, and the medical staff involved in treat-
ing the patients. This condition due to a disaster can
easily lead to indirect damage, and therefore, requires
particular attention. In hospitals that have insuffi-
cient resources, patients with intense manic switches
require more staff attention compared to patients
hospitalized due to other reasons; this causes a rela-
tive lack of care for the latter. Therefore, it is impor-
tant to ensure that the symptoms of patients with
bipolar I disorder do not exacerbate into a manic
state during a disaster.

Catastrophes generally expose people to a great
amount of stress.”*?* The ICD-10 Classification of
Mental and Behavioural Disorders: Clinical Descriptions
and Diagnostic Guidelines state that reactions to severe
stress may include acute stress reactions, where
psychiatric symptoms occur within minutes, and
post-traumatic stress disorder, which occurs after an
incubation period of a few weeks or months after a
strong traumatic experience. Mental disorders that

Table 2. Exacerbation of bipolar disorder

Improvement No change Depressive switch Manic switch Total
Bipolar I disorder 1 28 3 7 39
Bipolar II disorder 0 20 3 2 25

Of total 39 bipolar I disorder patients, 7 of the 10 whose symptoms had exacerbated exhibited a manic switch. In
contrast, out of the 25 bipolar II disorder patients, only 2 of 5 patients whose symptoms became exacerbated entered a
hypomanic state, while 3 became exacerbated and entered a depressive state.

© 2013 The Authors
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occur within 1 month after the stress change can
also include adjustment disorder. We wrote a report
regarding the above stress reactions during the 3
weeks after the Fukushima disaster targeting new out-
patients {Matsumoto etal. in submission). This
report suggests that acute stress reactions and reac-
tions to severe stress were related to the onset of
mental disorders.

Although the above-mentioned report investigated
new manifestations of mental disorders, the purpose
of the present study was to examine the development
of mental disorders that had been diagnosed before
the complex disaster. The most characteristic feature
of the Fukushima disaster, which is unlike any previ-
ous disasters and which is unprecedented throughout
the world, is that it combines the direct psychological
shock of a natural disaster with the stress of persistent
anxiety of sustained exposure to radioactive contami-
nation.’ Therefore, it is not surprising that the exac-
erbation rate of F4, which includes stress-related
disorders, was also high in this study.

Next, we discussed why the exacerbation rate of
bipolar disorder was higher than that of stress-related
disorders in group F4. Several theories can explain
the origin of mental disorders.***® The point here is
why, despite having social disadvantages, are these
factors not eliminated? The possible reason could be
that the characteristics that cause these disorders are
important in the struggle for existence.** In a situ-
ation such as the Fukushima disaster, the nature of
the social circumstances causes people to revert to a
primitive state, because of the extreme scarcity of
resources and the competition to access it. In bipolar
I disorder patients, when they encounter a critical
situation in which their very existence is threatened,
the mechanism which causes them to switch to a
higher activity level of manic mode in an attempt to
overcome the crisis probably functions. Thus, exacer-
bation of bipolar disorder differs qualitatively from
the pure exacerbation symptoms of F4, and hence, it
should not be considered from the same perspective.
In bipolar disorder, a manic switch that occurs when
the patient is under extreme stress, such as during a
disaster, may not necessarily be deterioration in
symptoms but a probable defense mechanism called
‘manic defense’. However, it remains to be elucidated
why other psychiatric disorders without bipolar dis-
order tended not to develop ‘manic defense’ and a
manic switch. It is suggested that some unexplained
mechanisms specific to bipolar disorders might be
implicated in manic switch, which may additionally

© 2013 The Authors
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lead to one of the potential causes of this disease
itself. The exacerbation rate in group G was possibly
the lowest, because this group included organic dis-
eases, which are not easily influenced by psychologi-
cal stress. The FO group primarily included dementia
patients. The insufficient cognitive function seen in
dementia patients could indicate that they are not
able to feel stress, because it is difficult for them to
perceive the actual situation surrounding them.
However, since patients with dementia had varia-
tions of diagnosis and a degree of cognitive dysfunc-
tion, then this issue may not be so simple.

Although we have discussed the overall changes in
symptoms of all mental disorders, we believe that for
each disease, individual evaluation criteria should be
used because the implications and extent of exacer-
bation vary according to the type of disease. We have
not been able to accurately present the extent of exac-
erbation in this study because we have compiled
items with differing implications. The present
study also has other methodological limitations. The
follow-up examinations were conducted by three
non-blinded psychiatrists, so there may have been
some bias. However, despite this limitation, our
study is an important evaluation of the effect of disas-
ters on mental disorders. Furthermore, because we
used the ICD classification system, our results can be
further divided according to more detailed diagnoses.
The results of our study should be interpreted on the
basis of the above-mentioned points.
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Mental Health Activities following the Great East Japan Earthquake
in the Stricken Coastal Area of Iwate Prefecture

Kotaro OTsuka?, Akio Saka1®, Hikaru NakaMuraY, Mitsuko AKAHRAY

1) Department of Disaster and Community Psychiatry, School of Medicine, Twate Medical University
2) Department of Neuropsychiatry, School of Medicine, Twate Medical University

Since the Great East Japan Earthquake, many survivors have experienced psychological
crises because of the immense damage in the coastal area of Iwate Prefecture. Mental care
teams started activities in March 2011 along the coast of Iwate. We employed a mid- to long-
term care model. In February 2012, we set up the Iwate Mental Care Center and built a long-
term support system in Iwate Prefecture.
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