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Nuclear Event Scale (INES) TR bHIEZITH D
T EERBEWRT DLV 7 OFEFFE Nuclear
and radiation accidents (227230 | EK%
bEHIFICOIE D BARADZE NSRS
EEICETOIARARERIDER L o T,

BEDO KB BRKERITERFOEICE
FET2HEREZHRICE R SN/ E ik, Bk
EfD 1-2 7y AMoA%H i E LT
K 60% DERTRIRERZFED 55 Z &N
SN o> TWD (Wood 1992, Chen 2001,
Varela 2008, van Griensven 2006, Kato 1996) .
1989 FEIZRBIT B~ « Y —FHE (75
YIURA) OFEND 3 EBBOFETIL, B
PRHIIEE N R 9 5 AR ek B s D 4R &
0. BELRLEEN2MEEHL, OMEICHE
HLUEEELE L R TWE (Wood 1992), 1999
FIZRBIT D BRBEBHERENS 1 » O
BEZ2 U EREE 5256 AD 55 69. 1% ARIE
JERD A H372 (Chen 2001), FH4EXY &% T
FELET T RHBED 1 FE5%ICE S -8
# 305 NIZRHT BFETIE. HRED 550038
KIZ K DHEIRRBOE(LEHRE L, ZDRNT
BHZVERIIRIR (90%) THY ., WV CE
2 (25%) TdH-o7= (Varela 2008), A EIDHE
HARKRES & kI KBS ICE R EFIC A
BN 2004 D A< N T hHED 6 BREI%IC
FEh ENTERFETIE, BHEEEOB L% 60%
WCARBRIER A H37= (van Griensven 2006),
AARENT 1995 FI28 2 o 7o IR g KB K
WRBWTH, EX 3 EM% TIIBLZE 60% D,
8 MM TR L% 45% DR K HE R CRIRSE
KRHELNTWD (Kato 1996),

WHEERIZIE, —RRERA D 20—30% 75 AR 8
hORTEE, REIREE, RIRKE GEEEMEER)
DNTNNORIEREZETHZ ERM6NT
V5% (Ohayon 2002 #2906), RIRFERZEZHT S
AD—ETIX, HFOIRSK., BE0mo >, B
FOBEISREOIR T, THEEER 72 ERIREER I
BRT 22 ORBHBERERNELC S0,
Health related quality of life (HRQOL) AME

T3 % (ICSD-2 2005), RHRMEIZH1F 5 HRQOL
DOIRTIL, FERIZCEHKE) absenteeism DHE
M. BB DK T disability . 4 FE %
productivity KT, EFEEHOBEN, ERE
health care costs DR & AR O
FHEK EBET 2 Z LR EN TS (Daley
2009, Sivertsen 2006, Ozminkowski 2007, Simon
1997), = ™72, Diagnostic and statistical
manual of mental disorders 4th edition Text
Revision (DSM-IV-TR) {Z I} % Primary
insomnia @ 2 W £ % |

Classification of

International
Sleep Disorders—2nd
edition (ICSD-2) IZ#31F B General criteria
for insomnia T, AHRIERITMZ TRIRIZE
W92 QL DIETHRFET D EREHESTH
NTEY, Zhb6DEEIZERKT D ARIREE
Insomnia DAFHRIT WAL D 6%LL E & HE
FEXILTUW 35 (Ohayon 2002, Morin 2006, Ford
1989, Mellinger 1985, Buysse 2008, Kim 2000)
fio. FIREIIRGEECREES 2 8Ok
PR L PFFET D 2 L BE W (Taylor 2003,
Taylor 2005, Johnson 2006, Tsuno 2005), &
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Hohagen 1993, Roberts 2000, Vollrath 1989,
Livingston 1993, Breslau 1997, Chang 1997,
Ford 1989, Weissman 1997),
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HFAETILE HIT, RERIREORKRME L
572, BAREMNICEET 58 20 5L o
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Fhe LUTc, RETETMNZ RELIIHEBEME L
7e12 7wy 7 (JbyEE - 3L - B - ik - F
5k - Abke - g - ke - Biosp - PE - UE -
JU) & TEETART O N O (20 KT, Z0fo
. EBER) TRL L7z 36 @ox5, 2005 4EDE
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AEAZREDBEETLENPLLUTO 3 20
WA E L (Figurel) ; 1) EIREHIGE K
NOFEKREED 6 LLETHhoEEOM kic ks
WEH ST HAROKFEEREL R CBF. B
Y.t B PRI, T2 : Central disaster area) .
2) BRNOERREEN 6 LLEENEEHEELS
Fieinolo, ERITROREKEEN S LILE6 L
To 1R (Fh KHE. 1T, F8. BE. 15
AR, FHE. TR, B, LEL, EF : Outer
disaster area), 3) _EFRLASNCLLEAIHLE D
D Ip o To Hil (Other area),
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2) FAERERUTI T D RERERF & OV HRQOL [
DB
HAEOTE TIX., FHEERIZBIT 5 RIRER
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R EVCEBENELZZ ERHVELE
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Rhxolz] D5 ODEIFERNGELY TILED
BRRE 2RI X Wz,

4) RHREEDE

A S8 TIL ICSD-2 & B ) B general
criteria for insomnia (ZHE#L L CARIRIE R &
#L7o, 7725, DIS, DMS, EMA (Q1-3) D>
TP o7 )P EOBEETH - 7254
H L<IE DSQ (Q4) 28 W MU EThornd
O HC, ARIRIZBEE U 72 HRQOL FE2E (Q5) 23 B 4
ol UELDOBHEThH-EEARESE
subjects with insomnia (IS subjects) & EF
L7z,

FRRIC, BRIZX > TRIROSHIAD L I3E
feL7z® (Q6) OF T, ANIRIZESE L7z HRQOL
fEE Q1) 2 Wedbolz) LLEOEECTH-
TmEEBERICE A ARIRIEA subjects with
insomnia due to earthquake (IS subjects due
to earthquake) & EFE L7,

5) BREZ DL 2ATEDE Health related
quality of life (HRQOL)

2011 EOFHAETIL, SF-36 ZHWTEREZ D
(RIRBIEIZHRHE L7e\VY) 272 HRQOL % FF
i L7z, SF-36 I% HRQOL % {3 5 EliEAY R EE
ThHY (Ware 1992), 8 DO FNRETHLE
{AHHBE (Physical functioning : PF). H & #&E|



HHE-B & (Role physical : RP), H ##&EIHeE
-#5# (Role emotional : RE). #-&/ATEHERE
(Social functioning : SF). [rDfEEE (Mental
health : MH) . H{ADJE#A (Bodily pain : BP).
&7 (Vitality : VT), (KA (General
health perceptions : GH) TR, HAAT
HLIEREL ST D (Fukuhara 1998), 30
FHEE LS 0-100 SOFHHATHY . HABED
ECEBEEIEVN EEERDT,

6) FERRAOfE R

2011 FEDFE Tl K6 & AV TEK L DR
HOBEREEE 2 3140 L 72, K6 1% 9 2 L O ZE
EOR7 Y —=v TR BMICHEESNTZ 6 2D
BN B 7 2 AFaxT THY (Kessler
2002) . HARATHEELLIN TS (Furukawa
2008), AL 0-24 HOEPHTH Y, 5 mE il
AR N AFEY, 10 SLLEERS - AREE
FBY (Kawakami 2006), 13 siLL k% BEAERSHHRE
ZEAEY (Kessler 2002) &9 5% > bA7EN
BEINTND,

3. WEEHRAT

2009 4F & 2011 FEOARRFEROBERL L
FARSE DRBRIZ OV IS HAEE DA ZhEE
BEREREE L THREORMET LI BE
iTol. 77, K6lCBT 53500y hA T
EIZ DWW TR OF 1 X Ok © %
REZITV., HIKF CHEEZE b -Teh v b
THER LTI E A e L7z, K6 Dt
B, BXOSF-36 O FAULREFSICX LT, &
R D A 4% T3 Mann—Whi tney @ U B, sk ]
BT A ET—TTELE OB E AW EZD
BEEIT-T-, IDI, MELBTHIHNEER
PEIZEET 2 HBEOREEE Th DN, Filfn,
BIOEFEREZHEEL LT VAT 4 v 7
ElRHT GREIRAE) 21TV, REESA Y
A (OR : odds ratio) FBLON 95%I(EHEXH
(95%CI : 95%-confidence interval) Z3R®»
Tro WREMENTY 7 B 1Z SPSS for Windows 11.5. 1

(SPSS ##) A VN, p<0.05 2 H > THEED
neL,

C WFeis
1. FHAENTE3E D demographical data
Table 1 \ZF4E DA X3 D demographical
data /R L7z, MEICHEZKIE LT 2,206 A
(2009 4E) B LTN2,254 A (2011 £E) OHFT,
EBICEEBRELNEOIXZENEN 1,224 A
([EIZ = 55. 5%, 2009 4F) LML, 259 A ([H
&R 55.9%, 2011 4F) Thotz, MEL HFL
FeiX 4.5:5.5, FEEJFEERE 2009 42T 51.0 &%
(20-98 5%) . 2011 £E T 51. 9 7% (20-93 5%) &
FEEER IR D 13 2o 72, F7z. Central
disaster area (I AFHEMNRE DEAITE
KEE DR 12% T o7 (Table. 1),

2. RHRFEIR OEEE

Table 2 |ZTE4EDFHAEEE O ARER O
AR LT, RIRFL2BOMNTTIL, 2011 0
DIS, DMA, EMA, DSQ, 3 L OVRHRIZ B8 L 7= HRQOL

EEAETIHIEOEEE. WL, 2009 F£0

OB L THRICHEML T,
FEREE R, BRI DT T b IRIE R
WK ICA RIRIER B L O IRIC B L 7z
HRQOL [ DR DEERAFED bz,

3. RERJE D B

TAE D FRA R R 38 1T 5 Hilgs 1| oD AR BRSE D 7
R % Figure 1I1TR LT,

2011 £RIZR1T D AIREE O R ERIT B AR 2(E
T 21 1%THY ., 2009 F£ED 11. 8%t LT
179 FAICHEBICHEM LT\ e, RIRAEDFREE
DN Central disaster area IZRBWTH o
LHEHETH Y (2.50 f%) . Outer disaster area
B LUV Other area BEFUZIRNTWZ (& HIT
1.70 %),

ERICE ARG (IS due to earthquake)
ORERECI, BROMEITKRAG L 7o ilsk# 2=
XKV BHBRIZFE® B4, Central disaster area



TIIMHIEE 2 522 H U TEv 33. 6% LT
VN2 —5 Other area TIL8. 1%IZ & EFE ~ 77,

4. ANHRAEFR B OFE oG RR

B O RHRE O TR B O R E &
Table. 3 (Z7R L7z,

2009 FFiZxt9 5 2011 H=CORIRIEFREDFE
%E@EﬁZﬂS%K%kLTPEOﬁ%TM
2009 26 LT 2011 BT B L E Bz
fEBREE DR BFEO S (0R, 2.42/1.87 for
M/F) . RRIZBMEICIT B ERENTEE IR L
TV,

FRRPERERIT L. 2009 4E125F LC 2011 £ C
LT R TOERIEE THBERERE D KRR
WHAL, FFIZ middle age group (23T B fafk s
DEHFEIZEE R LTz (0R, 2.94), F7. 2011
FETIX old age group (2% LT young 3BL O
middle age group TOMEMRENEEZIIH LT
W7z (OR, 1.59/1.59 for young/middle),

[FERIC, H#IkBI T 2009 4212k LT 2011 4E

i#«f@%@fﬁgﬁfﬁf®ﬁkﬁw
HAL, FFIZ Central disaster area 2T A
@Eﬁ@%u%ﬁbfmt(m,&wu

5. K% D HRQOL

SF-36 DR B LB O HRQOL %
Table 4 |Z7R L7z, SF-36 @ 8 -5 FA7 K (PR,
RP, RE, SF. MH. BP, VI, GH) ®3F<=TlzE\»
T, IS subjects TIX non-IS subjects |ZEL#E
L“C BEICHEDMED o2, —F. SF-36 D
SRR B U 22133 2 o 72,

6. FEPRRREEEE

K6 DTN 6/ONTZERBEDOARADRE
FREIREREE % Table 4 127R L7z,

K6 15 /1% IS subjects CIXIERIRIER 17 bhilik
Lfﬁm AR E o T2, F72, Other area
\ZHEE: LC, Outer disaster area TIXHZIZ
K6 H R Eh o7, IS subjects TlE non-IS
W LT, DERR N LMY (5

subjects

BLULE, 34.4% vs. 7.8%). B IR
BEEAMAY (10 Lk, 8.8% vs. 1.5%) . BLW
EERS M EAY (13 LA b, 3. 4% vs. 0.2%)
ST HEDOEENEEIZE I >T-,

/‘—‘/\l'g

D. &£

AWFFEOFER, B 1 4 4 » AFTD 2009 4
11 Ak U<, 'K 4 » AL D 2011 4 7 H
RrR Clid, BARENAE T, RIRAER o5 EEH
1.3—1.4 %12, HRQOL DEE % f£f 5 FRURIE D Fe
BEN LT (11.8% vs. 21.1%) CHEZEIC
ML TWe, $£, BRI X 5 RIEAE OB
IESGRE CEEN R O, BE 6 M Lok
B A CHEEHE L Z 0 /-4 55 dht
Central disaster area TiX, BRIZ X AR
JE insomnia due to earthquake 237 53U % #H
BEDM IS Hls U T8 LT} (33.6%.) .
BES U EOHEND - - N BB ESZ 7
Do T- il Outer disaster area 23 = FLIZHX
(16.1%)  BEAUTOMBOLTHEATLREY
D H I Other area TITHZ GIERME TH - =
(18.1%),

— 5T %F 2009 £EH DR IRSE ORI B A
EINTIAL B Bz, Central disaster area
(B D RIRIEDHEINZRIL 2.5 5125 L7228,
Outer disaster area 38 K TX Other area Dl
BAZBWTH L70fE L FUEDOEVMEOE R L
2o TIbb, HHBARKEKITHEHEKIC L
DY HF A — Dk B % TSR LRI BT
EOOTEHBIIARELZFRL TS LR, B
B RBRE A — U020 - iz ¢
BN FIREEZFR LIZZ EARBR IS,

HWHARBKITHMBOREKT 2 ARICBWNT
SR, BHE EREROKRMETH-7=, L0 b
I HIERRICEESR L7/ K T 9. Sm I IC k-
FEE 15,844 N, 1THRBAE 3,468 A, BAEE
5,890 A, BL% 100 FFORBYHE. X5z
BOEAéﬁfﬁ%%méﬁtéﬂtoéB;\
fess LR 1E -0, B s ERREIC
bt@ﬁ%ﬁ%@%%%@&uﬁTéTﬁ%ﬁ



BT ofRERole, SERIOFMETHLNE A2
ST RETIALRBO LN RIREDOHRROE
EIHEINE, B EORBO KX X K H
BDIRE, ZIRHIREE (B gaRYE, 7
HEOERT, K¥E, BREVRE, BERESOR
t) ORME CEENRERICEISEE XD
b,

— PN, FRBEROZRBRV A B LR E, AS
RREEEC HPA axis OFERETTEE 2 &, REE L ~L
O EREBEE L AEES (EEMBRER %
A L, ZEHORRIERICIZ T, BHIZHE

. R, IRFRE, VWOV EORA OR5

FRERERET A X 5127% 5 (Bonnet 1995,
Basta 2007, Buysse 2008), M HARKEKLIC
H %< O HARNZBWTRBED AR Z B 234

CT7omREED mVY, R, BEICRE Z 7= KR
B BRI ER ISR 28 & LT ER
N7z health survey TIIIiB L C, BVWEE
TARIRFER Insomniac symptoms <CFEHHFR B
EUAZENPREINTWVSD (Wood 1992, Chen
2001, Varela 2008, van Griensven 2006, Kato
1996), ZHbDOFEDL 1L, BEKEHR (3-8
) KL O BEE R RICER S
TWA2S, 2l LT, #KE DK 60% CRIRIE
RRPEENBO DN EHE LD, AL
TIIEXKZ A 7y AZRBLIEFATORETDH
Szt RIRIEROHEEILZ D ORFFE X
D HARDN0 TN e b BEE O E WO AREEE (DIS,
difficulty initiating sleep) IX 40% %z
TV,

RIRFEIR DR BRI A4 5 & DIS, DMS,
EMA, DSQ @ 4 D DARIRIER DVF L b ERKEATIC
BB L CHRBICHEML T\ (Table 3), 7277
L BRIV T &2, HRQOL DFEZE % £E 5 RIRSE
DEBRITITAR R IR EZRRBD izl b
i Hd (Figure 1), ARIRERO HBFBEE 2
IHER TR b o, T BT,
BRA NV AIEIRH D O ERA FERE & 134
BRIZD 72 < &b —BEORIRER 25

D5, PRKTREE DR & WEH TIIRRIERIC K o T
HRQOL ASFEE INRd < BRI ARIRIEIC R
BT AMHREREE > TND I L EREL T
HO0H LNV, 20K 5 R RIRMETRE T,
K RDE O BEF BV T HRRESAIC R
IRIERC D DR U A7 @O LERD—DE 72D
BHAEEEND D,

PERI] - AFERAFE B C 0D 7R HRIE OO A 5 SR O AT
DFER. HODOERIENBNE SN, 1B
FEORFHETIX, RIRAER O B T ot
(Chevalier 1999, Ohayon 2002. Olson 1996,
Dodge 1995 Krystal 2003, Kim 2000, Ha jak 2001,
Morphy 2007) , 38 X O\t (Ohayon 2002, Dodge
1995) TEWEHE IR TS, AFFRICBW
Th., BEFTOAREER OB XML XL O
A TRV ENoT, — T, BREIITIRER
FER DBRE DB LN /NS Tp | R TR
IRIE IR T DA fERRE (vs. male) HEK
AT LTI ENOREEED 129 ETETLT
Wiz (Tabled), “FHpBERERIDOMENT ORER, Zh
T3 & LT, middle age group 23 ANARSE |2 FE AR
T AHMRERENE R L2 SICERE LTV
(Table3), HARDERHIE TIX 60 @ B
IRTEF RO BT D, KFFEDORERIT,
WAAREK 2 EOFERILE - L - BED
AP VRICEBINZEICIE, BB, BF. N
72 £ burden of life 2z - H#HRIzB VT X
D ARIRFE~DYETIEDR BN 2R L TV 5D,
SF-36 TftFE S5 HRQOL 23S RIRERE CHEE|C
BETFLTWEZ &b Z oMz BT T 5,
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Table 1: Demographic characteristics of survey sample

2009 2011
N Y% N Y%
Overall 1224 1259
Sex
Male 539 44.0% 574 45.6%
Female 685 56.0% 685 54.4%
Age
Young age group (20-39 yrs.) 397 32.4% 361 28.7%
Middle age group (40-59 yrs.) 400 32.7% 425 33.8%
Old age group (60 yrs. or over) 427 34.9% 473 37.6%
Resident area
Central disaster area 145 11.8% 152 12.1%
Outer disaster area 419 34.2% 454 36.1%
Other areca 660 53.9% 653 51.9%
Table 2: The incidence of cach insomnia symptoms
DIS DMS EMA DSQ
2009 2011 2009 2011 2009 2011 2009 2011
Whole subjects 315% 412% 13%  249% 324% 13%* 21.8% 304% 14¢% 16.1% 23.1% 14*
Sex
Male 38.0% 448% 12*  269% 348% 1.3%* 232% 322% 14%* 1B5% 257% 14%
Female 232% 37.0% 16*  22.5% 294% 13* 20.1% 282% 14%* 13.0% 201% 15%
Age
Young age group (20-39 yrs.)  28.2% 393% 14%  202% 268% 13§ 17.2% 260% 15* 17.1% 229% 13§
Middle age group (40-59 yrs.)  31.8% 402% 13§  23.8% 30.6% 13§ 21.3% 288% 14§ 18.1% 258% 14*
Oid age group (60 yrs. orover) 34.3% 43.6% 13%* 305% 38.1% 12§ 267% 352% 13%* 13.2% 208% 16*
Resident area
Central disaster arca 269% 40.7% 15§ 18.6% 33.3% 18%* 159% 32.7% 2.1% 12.5% 25.7% 24%
Quter disaster area 347% 392% 1.1 277% 32.2% 1.2 224% 302% 13* 169% 24.1% 14%*
Other arca 30.5% 428% 14*% 24.6% 32.2% 13* 22.8% 300% 13* 16.3% 209% 13§

DIS, difficulty initiating sleep; DMS, difficulty maintaining sleep; EMA, early morning awakening; DSQ, deteriorated sleep quality

§ p<0.05, * p<0.01 vs, 2009



Table 3: Adjusted odds ratios and 95% confidence intervals for insomnia

2009 2011 2009 vs. 2011
Prevalence QR  95%(CI Prevalence OR® 95%CI OR"  95%CI
IS subjects 11.8 - 211 205§ (1.6-2.6)
Sex
Male 14.1 .71 (1.2-235) 229 1.29 (10-17 187§ (14-2.5
Female 89 - 19.0 - 2428 (1.7-3.3)
Age
Young age group {20-39 yrs.) 14.6 139§ (09-2.1) 23.6 1.59§(1.1-22) 184§ (1.3-27)
Middle age group (40-59 yrs.) 9.8 085 (05-1.3) 24.0 1.59§(1.1-22) 294§ (20-44)
Old age group (60 yrs. or over) 111 - 16.7 - 161§ (1.1-24)
Resident area ’
Central disaster area 103 085 (@©0s5-1% 257 145 (10-22) 332§ (1.7-64)
QOuter disaster area 12.6 1.09 (0.7-1.6) 21.6 108 (08-15) 197§ (14-28)
Other area 11.6 - 19.8 - 192§ (14-2.6)
OR?® for vs. female, or old age group, or other area; OR® for vs. 2009 § p<0.05

Table 4: Post-carthquake status of health related quality of life (SF-36) and mental health (K6) in Japanese

Sleep state Resident area
Whole Non-insomnia Insomnia Central Cuter Other
SF.36
Physical functioning/PF 91.3 (0.5) 92.5 (0.5) 87.1 (1.2)* 913 {1.5) 91.7 (0.8) 91.1 (0.7)
Role physical/RP 94.0 (0.4) 959 (04) 86.7 (1.3) * 93.4 (1.5) 933 (0.7) 94.5 (0.5)
Role emotional/RE 94.5 (0.4) 96.8 (0.3) 804" 942 (1.1) 94.3 (0.7) 94.7 (0.6)
Social functioning/SF 93.1 (0.4) 94.4 (0.5) 88.3 (L1.1)* 92.1 (1.4) 92.8 (0.8) 93.6 (0.6)
Mental health/MH 77.8 (0.5) 80.6 (0.9) 67.1 (1.1) * 770 (1.4) 77.2 (0.7) 784 (0.6)
Bodily pain/BP 89.1 (0.6) 1.8 (0.5) 79.0 (1.5)* 89.4 (1.7 89.5 (0.9) 88.7 (0.8)
Vitality/VT 67.9 (0.6) 714 (0.6) 553 (1L.2)* 69.3 (1.6) 66.2 (0.9) 68.8 (0.8)
General health perceptions/GH 724 (0.6) 75.5 (0.6) 60.7 (1.3) * 71.5 (1.6) 71.7 (0.9} 73.1 (0.8)
- Ké

Mean score 1.6 (0.1) 1.1 (0.1) 3.8 (0.2) * 1.8 (0.2) 1.9 (0.2) # 1.4 (0.1)
5 points or over 13.5% 7.8% 34.4% * 17.8% 162% 10.6%
10 points or over 3.0% 1.5% 8.8% * 1.3% 4.4% 2.5%
13 points or over 0.9% 0.2% 3.4%* 0.0% 1.5% 0.6%

Data is expressed as mean value (SEM)

* p<0.01 vs. non-insomnia; # p<0.01 vs, other area
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