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Mental health and psychological @
impacts from the 2011 Great East Japan
Earthquake Disaster: a systematic literature
review
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Abstract

Background: On March 11,2011, Japan experienced an unprecedented combination of earthquake/tsunami/
nuclear accidents (the Great East Japan Earthquake; GEJE). We sought to identify mental health and psychosocial
consequences of this compound disaster.

Method: A systematic literature review was conducted of quantitative research articles addressing mental health of
survivors and the psychological impact of the GEJE. For articles between March 2011 and December 2014, PubMed,
PsychINFO, and EMBASE databases were searched with guidance on literature review method.

Results: Forty-nine studies met the inclusion criteria. A substantial proportion of the affected individuals experienced
considerable psychological distress. Mental health outcomes included, but were not limited to, posttraumatic stress
disorder, depression, and anxiety symptoms. Physical health changes, such as sleeping and eating disturbances,

also occurred. In Fukushima, radioactive release induced massive fear and uncertainty in a large number of people,
causing massive distress among the affected residents, especially among mothers of young children and nuclear
plant workers. Stigma was additional challenge to the Fukushima residents. The review identified several groups with
vulnerabilities, such as disaster workers, children, internally displaced people, patients with psychiatric disorders, and
the bereaved.

Conclusions: Following the GEJE, a considerable proportion of the population was mentally affected to a significant
degree. The affected individuals showed a wide array of mental and physical consequences. In Fukushima, the impact
of nuclear disaster was immense and complex, leading to fear of radiation, safety issues, and stigma issues.

Keywords: Disaster, Mental health, Psychological service, Posttraumatic stress disorder, Great East Japan Earthquake,
Earthquake, Tsunami, Fukushima Daiichi nuclear accident, Radiation fear

Background

On March 11, 2011, a 9.0-magnitude mega-earthquake
hit the islands of Japan at 2:46 pm local time. This earth-
quake was the strongest recorded earthquake in the
country’s modern history [1]. The earthquake’s epicenter
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was located approximately 80 km off the northeastern
(Tohoku) region of the island of Honshu, the country’s
main island. Repeated aftershocks and towering tsunami
waves occurred after the mega-earthquake; the tsunami
waves were as high as 40 m above sea level and reached
10 km inland (Fig. 1) [2]. A large majority of the dam-
age occurred in three prefectures in the Tohoku area:
Iwate, Miyagi, and Fukushima (Fig. 2). As of December
10, 2014, the numbers of dead, missing, or injured were
15,889, 2594, and 6152, respectively [3].
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Fig. 1 Locations of earthquake epicenter of the 2011 Great East Japan Earthquake and major cities

In Fukushima, the earthquakes and tsunamis trig-
gered a nuclear accident at Tokyo Electric Power Com-
pany (TEPCO) Fukushima Daiichi Nuclear Power Plant.
Between March 11 and 15, 2011, four of the six reactors
experienced explosions, and three reactors escalated to
nuclear meltdown and released radioactive materials,
requiring a mandatory evacuation of the surrounding
region. This crisis became the largest nuclear accident
since the 1986 Chernobyl nuclear disaster, and the sec-
ond accident, after Chernobyl, to measure Level 7 on the
International Nuclear Event Scale.

On March 12, 2011, the Japanese government ordered
mandatory evacuation of residents in the 20 km radius

of the nuclear plant. As of December 2014, more than
121,000 residents are still on evacuation status [4].
Although there have been no fatalities owing to radiation
exposure, safety concerns related to nuclear contamina-
tion created enormous fear, burden, and disruption to
individuals, groups, communities, and local/national
governments. These series of disasters were eventually
named as the Great East Japan Earthquake (GEJE).

When evaluating post-disaster outcome studies, it must
be noted every disaster is different in the terms of disas-
ter type (e.g., natural, technological, manmade), location
(e.g., developed vs. developing country), population (e.g.,
adults vs. children), intensity (life-threatening vs. non-),
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Fig. 2 Three severely affected prefectures of the Tohoku region, Japan; lwate, Miyagi, and Fukushima

exposure frequency (e.g., single vs. repeated experiences),
and many other medical/social/economic conditions. It
is also very rare to randomize study samples or to have
pre-disaster comparison [5].

Given these limitations, researches have shown a large
majority of the people affected by disasters is resilient
and will fully recover from their traumatic experiences
[6]. A small portion of the affected individuals will result
in a wide range of mental, behavioral, and physical health
consequences [e.g., depression, posttraumatic stress
disorder (PTSD) and other anxiety disorders, suicidal
behaviors, alcohol misuse, and sleep disturbances]. Stud-
ies also have highlighted at-risk populations for adverse
outcomes, such as female gender, preexisting psychiatric

illnesses, presence of children in the home, secondary
stressors, and low psychosocial resources [5-7]. Disas-
ter workers, exposed to a variety of traumatic exposure
through their work roles, are of significant concern when
considering post-disaster mental health [5]. This trend
was true for the Chernobyl first responders and clean-
up workers as well; their depression and PTSD rates
remained high two decades later [8].

A wide majority of these studies revealed the impact on
mental health and psychosocial aspects of one particular
event (e.g., man-made or natural). However, in the case
of large-scale compound disasters, the epidemiological
data are scarce. As of writing, GEJE mental health studies
are evolving, but scientific review of this disaster’s mental
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health studies is warranted to increase better under-
standing of psychosocial outcomes of the people affected
by the GEJE.

The aims of this article are to (1) consolidate quanti-
tative and qualitative studies examining mental health
and psychosocial impacts in people affected by the
GEJE, (2) identify their mental health and psychoso-
cial consequences, (3) ascertain vulnerable populations,
and (4) elucidate factors that impact mental health and
psychosocial outcomes in populations affected by the
earthquake.

Methods

A systematic literature review was conducted of quanti-
tative research articles addressing mental health of sur-
vivors and the psychological impact of the 2011 GEJE
between March 2011 and December 2014. PubMed,
PsychINFO, and EMBASE databases were searched with
guidance on literature review method [9]. The searched
keywords included Great East Japan Earthquake Disas-
ter, Japan, disaster, health, mental health, psychological,
impact, stress, trauma, bereavement, and grief and these
items were used either alone or in combination.

All identified articles were examined with the title and
abstract whether the article specifically addresses men-
tal health and psychosocial issues related to the GEJE by
the investigators (NH and JS). If the abstract unclearly
described the study aims, method, or results, NH and
JS read the article to determine the relevance of the arti-
cle. Studies written in a language other than English,
situational reports, activity reports, conference reports/
abstracts/summaries, letters to the editor (including
replies), and bulletins from universities or private organi-
zations were not included in this review. To ensure inclu-
siveness, the other authors of the current article were
encouraged to search for articles manually and, if addi-
tional articles met the inclusion criteria, such articles
were also included for review.

A total of 382 studies were identified, with 49 articles
meeting the inclusion criteria. The identified articles
were categorized by four main research topics: (1) mental
health outcomes among affected populations (excluding
Fukushima), (2) Fukushima resident studies, (3) disaster
and support worker researches, and (4) grief studies. We
decided to separate the first two topics because of the
uniqueness of nuclear disaster and a potentially profound
mental health impact among the affected people.

Results

Table 1 summarizes the study results of mental health
outcomes among the affected populations (exclud-
ing Fukushima). A total of 28 articles met this inclusion
criterion [10-37]. A majority of the study populations
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were from Miyagi and Iwate [15 (53.6 %) and 3 (10.7 %),
respectively]. Other studies included subjects from the
Ibaraki, Tochigi, Tokyo, among others. A major por-
tion of the studies were cross-sectional. Regarding out-
come measures, nine (32.1 %) studies addressed PTSD,
six (21.4 %) assessed general psychological distress, two
(7.1 %) examined depressive symptoms. Other outcomes
included anxiety, sleep disturbance, social functioning,
social isolation, admission rates, suicide rates, and cer-
ebral structure changes.

Table 2 compiles the 12 study results reporting psy-
chosocial consequences of the individuals affected by the
Fukushima nuclear disaster [38—49]. Adverse outcome
measures were primarily general psychological distress,
symptoms of PTSD, depression, as well as anxiety dis-
orders, especially in context with radiation fear. Other
outcomes represented the uniqueness of a nuclear disas-
ter, such as concern of radiation and food safety [43, 49],
maternal anxiety (including food safety, outdoor safety,
radiation effects on embryos, economic issues, distrust
towards information disclosure) [47, 49], lowered mater-
nal confidence [47], and stigma owing to their radiation
exposures [48].

Table 3 represents eight study outcomes of GEJE dis-
aster and support workers [50-57]. Their outcomes
measures were general psychological distress as well as
symptoms of PTSD or depression. Of note, a study of
Fukushima nuclear plant workers showed discrimina-
tion/slurs experience as a key factor for their mental
health consequences [56]. This trend was associated with
the public criticism to the electric company’s post-disas-
ter management. One study focused on potential of fish
oil in attenuating PTSD symptoms among DMAT (Disas-
ter Medical Assistant Team) medical workers [53].

Table 4 shows a result of a sole study examining the
grief responses affected by the GEJE [58]. This study
showed the distinctiveness of complicated grief from
symptoms of PTSD or depression. Other articles, not
listed in the table, were leaned on narratives and sup-
port activity reports. For example, our co-author (ST)
launched a support group immediately after the disas-
ter for people in grief and bereavement [59]. This sup-
port group aims to (1) provide information about grief,
the concept of which is not as popularly known in Japan
(much like PTSD), and (2) provide training sessions and
workshops in collaboration with the local grief support
organizations.

Discussions

Our review compiled a wide array of mental health
consequence following the GEJE, an unprecedented
compound disaster with a combination of earth-
quakes, tsunamis, and a series of nuclear accidents. A



Page 5 of 12

Harada et al. Disaster and Mil Med (2015) 1:17

swoydwiAs
dAISSa1dap pue uoISuaLadAY 2jewa
swoydwiAs aaissaidap
pue ‘sugey bupjulp Ajiep 4omod
UOISUS1XD D3| [e4218|Iq Yeam :3[e |y

el
|oyodje pue 1dwane buneydidaid
'K10151Y dL1eIydAsd Ajiwey 'ssajqor

elualydoziyos

05< 21025 4yD

awodul
MO] ‘DU0[e BUIAI| pue sieak G9> U\

sioqybiau
pue spualy ‘Ajlue) woly 1oddns Jo 3oe

3|doad 9< yum buneyqeyod

‘SWODUl [enuue Jamoj ‘1oddns [e1Dos oN
JuswAodwaun ‘snieis

[PUOIIEDNPS MO|-03}-3|PPIU ‘DB
3I0MI13U JO 3P| quawade|dsip

‘su9|qold [eidueUy 219A9S

(1235ESIp-150d
SYIUOW G) G7 < Y-S3| ‘(UsWOM) 9% ¢
(1235ESIp-150d
SLIUOW G) G7 < Y-S31 (UsW) % €71
syuow
/ 151 9Y1 Ul PISEaIDUI USWOM Ul
sa1es ‘polad Jaisesip-1sod sy bul
-INP Paseald9p UsW Ul $31eJ 9pIdING
(71 =u"sod 'sA /8 = U ‘a1d) enb
-Y1iea a1 4aye Jaybiy sem Jole|inusA
UO Syualied palliwIpe JO Jagquinu 3y

(L6 = U) Ja15BSIp-21d
03} paledwod (/7| = u) Jaises|p
-150d $35€D UOISSIWPE Paseaidy|

(24025 4yD
10 21nz13s d1dajids ul aseaiduy) swoy

-dwiAs oureiyaAsd Jo buluasiom o, G'¢

91025 4v9
ul panoldul 9 7’| pue PIUISIOM 0 | '

UOI1B|0S| [BI20G
K1a1XuB/S90URq
-In3sip das|s pue ‘swoiduAs d1ewos
‘uswibal Brup Jo uondnuisiul
'S91035 DHD 210} YIM Pa3eIDosse
SEM |0J1UOD DIWSA|D JO BUIUSSION
(% 6 'SA ') 9beulep asnoy
10} sdN0OIB PaYILISD-UOU “SA PILILISD
U99MI2q € < 9 Ul 9duedYIubIS ON|
syiuow | z-61 1e 1aybly uone|os|
JO 95USS “(SLIUOW L Z-61 % SEY SA
SYIUOW 7 1-01 ‘% §'£€) stulod swip
OM] U93M13Q G< 9Y Ul 92uedyiubis oN

EL <M %6GE
S <9 %8P

S<M %Iy

1915681p-150d
Syuow g pue -aid syauow /

1915881
-150d pue -a1d syuow ¢

J2158S1p-150d SyjUOW
9~ pue 210427 syuow | -9

1915651p-150d pue -aid syuow 9

yoam |
SYIUOW 7

syIuow 71—/

J13158S|p-150d pue -aid syuow ¢

syuow 7|

SYIUow | z—61 pue z1-0l
Ssyluow | pue ||
syluow | |

SYoW | | pue g9

s

65

44

861

¥6¢

91y

0ce

L1/8

00¢

18¢

06

GeooL

(1BeAl) saakodwa
9511dI91US WIN|PaW PUE [[eulS

(ewiiysnyn4 pue 16eAl ‘91em|)
110das SO1S11IS JUSWIUISA0D [euolieN

(emebeuey) 1dwane
3pIDINS YiMm siuanedul d1ieIydAsq

(0301 ) uoIssiwpe
Alojepuew UO syualied duleIydAsY

(0A%0]) sauanedino/ul dueIydAsq
(161201 ) syuanedINO JLIRIYDASY

(1BeAlN) sasnoy
P3123e-IWBUNS] JO P|OYISNOH

(Mfeseq) syusined dnagelq

a|dwes |euoneN

(21em))
sbuisnoy A1eiodwial JO S1uapIsaYy

(1BeAiy) syuspisay
(21eM]) STUSPISaY

(31eM]) sIUSPISAY

¢l 12 12 ewwiopy

[e2][e19 INIO

[0Z '[p 12 010

[61] 1818 Doy

[81] 7839 O1leS
[91] e 13 eweAeund

[£1] 113 anou|

[S1][e 33 eleyilng

[71] e 1@ cxowibng

[L1] e 19 eebeN
[01] e 1o eweAoy
[¢l] e 12 NSUIN

[€1] ‘| 12 ewRAOYOA

(S)W021N0 Jo si01de} YSiy

(syuswiainseaw
‘suontodoud 139(qns) sbuipul

eU011239]|0d eleq

N

(uonedoj) adA} sjdwes (‘ou a>uaiayaJ) uoneid)

(ewnysming 6uipnpxa) 3r3o 3yl Aq paidajje sjenpiaipul Huowe sawod3no yyjeay jejualy | ajqer



Page 6 of 12

Harada et al. Disaster and Mil Med (2015) 1:17

P33OU SSIMIBYIO SSI|UN SDIPNJS [RUOIIIDS-SSOID ,

7-2J1eUUONSANY Y}|BIH JUdNled Z-OHd ‘Ad0J30sIue [RUOIIDRI I/ ‘XD3J0D [RIUOIJ0HGIO DHO ‘X93403 33e|nBUId J0LSIUR JDY ‘DWN|OA Ja33ew 316 AWD ‘SWal G| ua1p|1yd 10j swodwAs
sS2.3s d13ewNeINSod §1-)D5.1d ‘PISIARI-D]eDS JUSAD JO Joedwl ¥-§3/ ‘BUIUOIIDUN JO JUSWSSISSE [q0|6 17D ‘Sa1IBULONISIND YIEIH |BIDUSD DHD ‘3|DS Ssa1lsIq |e2160]0ydAsd 13]ssay 9y ‘@fenbyiies ueder 3seq yealn 3730

s10qyBIaU Yim Uol

9’| 'BYesQ 07 '0ANOL ‘onel Sppo Ia1sesip

-a1d 'sA -350d ‘(9]2S |eulblIo) elUWIOSU|

3|eds [eulblio

-DBJIDIUI JO 32B| ‘B)I| Ul 2unseajd Jo ydeT U AQ painseau 9oueqinisip das|s ‘o Gl

B3 gz Japun ybram yuig
S,PIIYD ‘S1eak Gz Jopun JO a6k [eusale|y
1UPB}IGEYOD OU
‘JUIBUNS) 31 2102 SDUIS (S)aupIpawl
oidosioyaAsd jo axeyul Jejnbal ‘Apsp|e
10 pabe o|ppiw ‘ojewsay ‘Alddns
seb Jo Ayjige|ieAeun ooy punolb
3U1 9A0Qe 10 MO bulpooy) asnoH
SNNDIDSe) Pa1eUIdDUN pue wn|
-nBUID JOL3IUR 13| SY1 Ul Y4 paseasul
‘wninbuid Jousue 1ybu 3y Ul 4 JSMoT

aenbyuies ayi ybnoiyi D40
93 Ul AWD Paseaidap ‘9enbyiiea
93 21042 DDV 943 UL AWD I2][ewS

2INS0dx3 eIP3N

Aunwiuod
JO 3SUSS JO SSO| PUe Y3[eay aAnda(gng

15epealq buiney 1ou
pue ‘s|ews} ‘A|iudey uoi) uoneledas
10o/pue abewep asnoy ‘uonendens

wucwiwo_xw JUsWoAealag

6< 9|edS
uolssaidaq |ereulsod ybinquips ‘o 0

(C-DHd) UoIoeal 2AISs21dap ‘% |'8

sabuRYD 2UN1DNIIS [LIGRISD YUM
pa1e1D0SSe [9A3] A1BIXUE 121SesIP-150d

191SBSIp 2y} 4918 PaAISSO
uleq ayy Ul ssbueyd awin|oA [euolbay

(€1 = u) syuapnis asaueder

-uou pip ueyy [esnole-1adAy Jaybly
panodai (/| = u) s3uspnis asaueder

swoldwiAs gs1d pariodal-§3s ‘% /7
21025 Y-G3|
paA0IdWI $329M 7 104 Aep B sawll €
Japmod ojoAyubyiysiayoxips Jo b 57
$91035 G1-DSS1d
19ybIy pey 9 < 911 AlljeLIoW Yam
Sjooyds ybiy Joiunf woly syuspnis

syiuow g1e €7 < G1-1SS1d % 9T
SYIUOW O 18 Wi
-paq Ja1e| pue uoneinp das|s 191oYS

JSTUEVEN
19pJosIp duoydsAp |eniisuswaid pue

SWOIPUAS [eniisuawiald YHm Paieidossy

SC<Y¥-531'% 0L

JEM=N])
-150d syiuow | pue -aid syiuow ¢

sypuow 71~/

1915851P
-150d syiuow / pue -aid yiuouw |

SYIUOW - |

131585 |p-150d
SYIUOWI H—¢ pUe Ja1sesIp-ald

193585|p

-150d SYIUOW H—¢ 115eSIp-3ld

syuoW -7 |

1UaA9-150d SAep Ot

paynadsun

syIuow 9

syuow Oz pue g

Syuow 0z pue g

SYyiuow 6

€505

9Ly

L19

S¥S

0¢

[a%4

0¢

194

6SCC

6€9'L1

6161

08l1

(e>ESO PUR OAYO] ) SISN AISAIIRP POO4
(16eAIN) s1uspIsay

(1BeAI) Uswom wniledisod

(1BeAIN) S9oUP
-159) pabeulep 1e paulewal SIOAIAING

(16eA1N) SIUSPISDI OS1d-UON

(16eAI) S3USPISAI S Ld-UON

(¥SN) siuapnis 963]10D

(Meleq)) sSSPy

(1BeA) ssuanedino asid

(16eAIN) s1e9h G1-9 ‘'Ua1p|IyD

(1BeAIN) S1eak G | — ‘UaIpIyD

(1BeAI) 3uspNIs [00Yds ybiy Jorunf

(1BeAI) s3UuLpNIS [00yds Ybiy ajewa

[b€] |2 33 eInibNg
[87] '|e 19 O10WNSIEN

[0€] '|e 19 LobIYsIN

[£7] '|e 12 elRQNSIEN

[e€l e 18 1yanbIYes

[z€] 1232 1yonbtas

[67] 219 NSUIN

S RERERIENIT

[L€] 1212 erewnN

[97] ‘|e 13 elegemNy

[£€'9¢€] e 19 wies

(12 e 13 atepem

[SC 'vc] e 19 epayeL

(S)Ww031N0 Jo si03de} YSiy

(syuswidinseaw
‘suonJtodoud 133(qns) sbuipul

2UO0I133]|0D ejeg

(uoneno|) ad£} sjdwes

("ou d>ua194.4) UonELID

panupuod | 3jqey



Page 7 of 12

Harada et al. Disaster and Mil Med (2015) 1:17

[P3310U 8SIMIBY]0 SSajun SalpN]s |eUOI}d9s-SS01D

Z1 S241BUUONISIND Y}(eSH [2ISUSD
Z1-OHD ‘PSIARI-SIUDAS JO 1oedwl ¥-§3/ ‘6-241RUUOIISIND Y}BSH I1UdlIed 6-DHd ‘@11Uu0nisand saiynoyig pue syibuaiis Ods IsiPayYd dsld 10d ‘91eds ssaiisiq [ea160joydAsd 1a|ssay 9y ‘@jenbyiieg ueder 3se3 1ealn 3730

swo1dwAs 0S4 Jo Jsquinu
pue ‘ewbiIs UOLILIPEI ‘UOIIEDO| USIMIS] SUOIIER|RY
swordwAs as.d
P3sSIOPUS ‘OANO] pue [yesebeN/ewWIysoilH ‘% ¢
SwodwAs 0S| d pasiopus ewlysnyng ‘9% 901
uopewlojul
BUISO[DSIP SPIPMO] ISNIISIP PUB S3NSS| DJLOUOI
's9INsodxe UOIIRIP.I ‘USIP|IYD UO $12943 ‘Adueu
-Ha.d Bulnp soAIquua UO S103)Ja uolieIpel ‘A19)es
100PIN0 ‘A194eS POO) :PabISUWID PWIYSNYN DY WO}
A)AIIDBOIPRI 10) A12IXUE [EUISIRW JO SDUIBY) UDASS

pauodas a1am Ja1sesip-1sod ssadxoud
UOIIEDIUNWILIOD XS Ul $9sInu yijesy d1jgnd Jo
9|0/ [e1US10d PUB 9OUSPYUOD [eUIDIEU PAIDMOT]

| | < AJO1uaAul Jabue 1ei-91e1S ‘% 0§

g1 < AIo1udAUl AIDIXUR 11RI1-21R)S ‘0 /6T

¥ <TI-OHD % 9L
A134pS POOJ puE UON
-B|peJ INOge PAUIDUOD IO dIaM (SUOIDI OJURY

/NYOYO[-UOU "SA) UOIH3J O1URY W0l Siuedidiied
‘uoljelpel

INOGE USW URY1 PSUISOUOD SJOW 319M USWIOAN
Syuow Q| 1e ssansip [edibojoydAsd pue syuiod
91 Y104 1B UOIDUNYSAD [RIDOS 9SI9APE ‘€ < 7L
-DHD 2ABY 01 A|2Y1] 10W sem ajduies Apnis syl

‘(s3uspisas eqiyD) dnoib sdusisal e 01 pasedwlod
SHgey bupjuup pue asiDIaxa/bul

-1e3 ‘sniels JuswAodws Aq pa1dipaid sem adual|isay

09< 9|edS uoissaidag bunz ‘9 G|

ST<YSI'%CEE

0L <6-OHd % CL

(2102 SA 1107) 189K 71-9 91 <DAS ‘% 851 SA0TC

s103A 9-1 ‘91 S0AS ‘% 991 AYHT

v <1Dd ‘% €81 SA9LT

CL<M%ELLSAIYL

J1235eS|p-150d Sieak €

(SIskjeue
SAlelenb) sypuow g1

(SIsAjeue
9Al1rY|[eND) Ja1sesip-1sod
syuow €| pue | -aud Jeak |

owl 6

Jeak |

SyauowW 0| pue g

syluoul 6
1915681p-150d pue -aid Jeak |

syIuow gz pue ol

0S2

65C

¥8¢

608S

€L

SS1

(¢107) sev6e
‘(L107) €ev'eL

(PUIYSNYNH pUR OANO|
‘YesebeN/euwIysOlIH) S1USpISSY

(1BeAIN) Uswom winyed-1s0d
(ewiysnyng)

$p10d3l BbuljEsuNod bunuaied

ueder uj BujAl| s|euolieu yspug

a|duies jeuolie

(eqIyD) ewiysnyny
wouj aidoad pade(dsip Ajjeulaiul

(eullysnyn4) saandea]
(ewiiysnyn4) suspisay

(ewilysnyn4) syusplisay

(8] 1212 eiz3-udg

(6] "€ 19 IYSOA

[£4] e 12 0109

[0v] e uigny

] "€ 19 o10WIBNS

[cr'1v] e 19 emes

[8€] |2 19 eary DNy
[#] '|e 32 ein3OgNs|.

EINERERECEN

abueyd U Pamoys spliyl-om| skep / I°T4 (ewysnynd) wuaiiedul duelydAsq [S¥] €107 '[e 12 epepy
Jusujwold sem abueYD dUBW PUR SISRSSIP dllie
-IYdAsd Buoue UOJIBGISIEXS 1SI0M Pamoys | Jejodig yiuow | ¢/l (wiysnyn4) 3uanedino duieiyaAsd [6€] |e 39 O10WINSIEN
(S)@W031N0 JO sio3oey Ysiy sbuipuly LuoId||od ejeq u (uonedo|) adA1 sjdwes (‘ou 3duUIBya1) UOREID

3r3D ay) FuUIMO||0} SYUIPISI _BWIYSNHNZ JO SSWODINO Y)[eay [eIUdN T d]qel



Page 8 of 12

Harada et al. Disaster and Mil Med (2015) 1:17

Pa10U 3SIMIYIO SS3|UN SIIPN]S [BUOIIDIS-SSOLD) ,
K103uaAul ssasIp dewnesad 4 ‘8|eds uolssaidaq saipnis d16ojolwapid] 104 193UdD) G-S3D ‘PISIAI-SIUBAS JO Joedwl Y-§3/ ‘9]edS SSaAIsIq [e2160]0YdAsd 13]ssaY (0L)) 9) ‘@qenbyiie] ueder yse3 jealn 330

399M Ydea Aep YI0M-UOU e Buidel 10N

uoleDIUNWIWIOD 92k |dyiom Jood ‘syute|d
-W0D S3UapIsal buljpuey :pabeutep 219AsS
uonesunw
-Wwod dde|dyiom 100d ‘(SUWILISAC 0w
/4 001 <) dWIHA0 Bulyiom :pabewlep ssa]

Kep/y < suodas smau
AL 3enbyuies buiydiem pue 2105 |dd

aInsodxa uojpieipel JoA0 Uladuo)

510128} payiiuapl ON
UOI1BNDRAD
awioy ‘sso| Auadoud Jofew ‘uoiENdeAD
IWeUNS) ‘9oualiadXe Yiesp-ieau ‘sin|s
/UOIIRUILLIDSIP ‘(S9)5SauUl|l BulsIxaaid

EL<M %V
0l <9 '%96

(sabewep Auadoid

219A3s Yum dnoib) €1 < 9% ‘% 6'G
(sobewep Aua

-doid ss3| yum dnoib) £1< 9y ‘% 0°€

Slews) buoule swoldwiAs ssa.1s
Jl1ewnensod parenusne |10 ysiy

4-531 '("8F) 8'9
[L<ASDBYLC
EL<M'%0Y

oL ' vF) 8Tl
4-S31'(L'8F) 79

< g-S31 ‘% €5
EL<PDI'%LTY

syuow /

syluoul ¢

uonuaAaul-sod
3IM-Z | pUB Ul|aseg
Syuow 4

Lauow |

1uswAoldap 1sod yruow |

SYuow ¢—¢

13743

Leey

[@4}

€Ll

9y

909

Sevl

(1BRAIN) SIDIOM JUDUIUISAOD)

(1BRAIN) SIDIOM JUDUIUIDAOD)
WIB3| 1UBISISSY [BDIP3IA J915esi
UIB3| 1UBISISSY [BDIP3IA J1sesi
UIB3| 1UBISISSY [BDIP3IA J915esig

(1BeAl) |puuosiad asuajeQ

(BulysMN)
siaxiom ue(d JespnN

[£G] |e 19 1ynzng

[1G] e 12 emesexn4
[€5]B 3B IYSIN
[7S]1 718 33 IYsIN
[2S] e 19 BYONSIEY

[05] e 19 lyseqoQ

[95 '55] "|e 12 eAnWabIYS

(S)2W03IN0 JO S101284 YSIY

sbuipuyy

Luond3||0d elEQ

u

(uoneso|) adAy sajdwes

(‘ou @>uaia1) uoneI)

sidy4om poddns pue ia)sesip 33D Y3 Jo sAIpNI§ € d|qel



Harada et al. Disaster and Mil Med (2015) 1:17

Table 4 Grief study following the GEJE
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Citation (reference no.) Sample type (location) N

Data collection?

Risk factors
of outcome(s)

Findings

Tsutsui et al. [58] Hospital workers 82

(tsunami-affected area)

8 months

9.8%,1CG> 25

29.3 %, IES-R > 25

378 %, CES-D> 16

Prolonged grief disorder in qualita-
tively distinct from PTSD and major
depressive disorder

GEJE Great East Japan Earthquake, ICG Inventory of Complicated Grief, IES-R impact of events-revised, CES-D Center for Epidemiological Studies Depression Scale

# Cross-sectional studies unless otherwise noted

considerable proportion of the study population was
mentally affected to a substantial degree, and mental
health responses ranged from approximately one-tenth
to nearly half of the respondents [12, 27]. Mental health
outcomes included, but were not limited to, PTSD,
depression, and anxiety. Physical health changes, such as
sleep and eating disturbances, were also reported.

Although every disaster is different, disasters are
large-scale, stressful, and distressing events that affect
a significant number of people. Those who experience
higher exposure to traumatic events are likely to show
higher mental health responses (i.e., dose-response
relationship) [60]. For the most people, these acute
responses are normal and gradually decrease over time,
but a small proportion of the affected individuals will
suffer long-term mental health issues. In a review of 160
disaster mental health studies, proportions of subjects
with severe impairment were 21.6 % for natural disas-
ters and 18.5 % for technological disaster samples [6].
The articles in this review had relatively higher mental
health rates than in previous studies. This trend might
be related to the high impact of this disaster as well as
the GEJE study timing, because most of the studies were
conducted among the direct victims within 2 years after
the disaster. Long-term, longitudinal studies are evolv-
ing, and they will potentially be useful to understand
the trajectories of mental health consequences among
these people.

In the region affected by the Fukushima nuclear dis-
aster, invisible and imperceptible nature of radioactive
materials has been challenged among the affected peo-
ple. The residents’ responses were diverse and complex;
along with high proportions of mental health distress
among the Fukushima residents [46], concerns for radia-
tion effect were a prominent concern especially among
pregnant women and mothers of young children [43, 49,
61]. Safety issues in food and outdoor activities, along
with economic issues and distrust in information dis-
closure were also reported [43, 49]. Public psychosocial

responses such as discrimination and stigmatization were
also reported [48, 56].

These findings are in accordance with a series of Cher-
nobyl studies where a complex relationship between
radiation exposure and physical/mental health effect has
been an ongoing debate. Physical outcome studies tend
to be controversial, although firm evidence can be found
only on the deaths of first responders due to acute radia-
tion exposures and high prevalence of thyroid cancer
among the exposed children [8]. Still, psychosocial and
economic disruptions to the affected people were sig-
nificant, and the International Atomic Energy Agency
regarded mental health as the major public health seque-
lae of the Chernobyl accident [62]. Mothers of young
children and plant clean-up workers were among the two
groups of particular concern [63—65]. Psychosocial issues
included not only mental health disorders but also stig-
matization and discrimination of the affected people (8],
suggesting the importance of integrity and accuracy of
information as well as risk communication strategies.

Two Fukushima studies reported distress among
internally displaced people [38, 41]. Mandatory evacua-
tion measures have been in place for the area surround-
ing the nuclear plant, and the evacuees potentially have
uncertain and ambiguous perspectives on whether or not
they will be able to return home [66]. This trend was also
compatible with Chernobyl studies reporting challenges
in evacuation and resettlement [8]. Future studies will
be essential to clarify the effect of evacuation following
nuclear disasters.

Fukushima and Chernobyl studies suggest that sub-
stantial public health efforts are crucial to establish a sys-
tem capable of such exposures. Integrity and accuracy of
information will be a critical issue for the public to assess
their health status. These studies also have implica-
tions for other “tangible” disasters, such as emergencies
related to bio-chemical weapons and infectious diseases
[67]. Long-term studies will be important to increase the
psychosocial impact among Fukushima residents, with
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special focus on children, mothers, and nuclear plant
workers.

A number of studies assessed a considerable degree of
mental distress among disaster workers. This is likely to
be owing to work-related exposures of these workers. In
the case of GEJE, many of the workers were also local dis-
aster victims, and had struggles as survivors along with
their work-related exposures. This effect was prominent
in several studies [51, 56, 57]. Two worker studies iden-
tified experiences of being discriminated against and
handling residents’ complaints as risk factors for their
adverse mental health [56, 57]. In the former study, the
Fukushima nuclear plant workers became targets of pub-
lic criticism because their company was blamed for their
post-disaster mismanagement. In the latter, Miyagi Pre-
fecture workers received direct complaints from their
residents in a chaotic situation. These results might give
hypotheses that mental health of disaster workers is sus-
ceptible to their stakeholder’s criticisms.

Past literatures identified mortuary work as predictors
of PTSD or physical symptoms among disaster workers
[68, 69], but in our review, there has yet be an evidence
that mortuary work was associated with adverse mental
health [50, 51]. Further studies will be needed to eluci-
date the relationship between dead body exposure and
mental health outcomes among this population.

Previous studies highlighted vulnerable populations for
post-disaster mental health, such as children, evacuees,
the bereaved, and individuals with preexisting physical/
mental health conditions [5, 6]. Our compilation overall
shows a similar trend, although studies are relatively few,
especially in the context of grief.

We recognize several limitations of this paper. The
GEJE, especially the Fukushima nuclear accident, is an
ongoing disaster, and new studies are emerging. Given
the timing and methodology of our literature search, we
were not able to include narrative studies, non-English
papers, or papers describing long-term disaster impact.
Although we made every possible effort to include all
related studies, some studies may have been inadvert-
ently omitted.

Given these limitations, this literature review encom-
passes research on the mental health trajectories of peo-
ple affected by the GEJE, a complex earthquake/tsunami/
nuclear disaster. Along with our review, future studies
will be essential for having a better understanding of this
disaster, and especially for ascertaining the long-term
outcomes and their correlates.
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