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Health effects of interventions to promote physical activity in survivors of the 2011
Great East Japan Earthquake
A longitudinal study

Yasutake ToMATA®, Noriko SATO**, Mana KOGURE*, Syoko SUTO™, Yuki IMaI**, Hitomi Aok,
Kemmyo SUGIYAMA™, Reiko SUZUKI**, Yumi SUGAWARA™, Takashi WATANABE™, Ryoichi NAGATOMI**
and Ichiro Tsujr*

Key words : disaster, exercise intervention, physical activity, health effect

Objectives Interventions that promote physical activity to prevent psychological distress and disuse syn-
dromes were carried out in disaster-stricken areas. However, the effect of these interventions to pro-
mote physical activity in disaster-stricken areas has not yet been fully clarified. The purpose of this
study was to examine the health effects of promoting physical activity in a disaster-stricken area.

Methods We conducted an exercise intervention as part of a health survey project among residents of
Ishinomaki-city, Miyagi, Japan in 2012. To determine if changes in health condition differed be-
tween intervention participants and nonparticipants, health condition data from 81 participants
were compared with data from 81 nonparticipants selected by propensity score matching. Factors in-
cluding sex, age, original address (pre-quake), and six outcome variables (psychological distress
[K6 score], subjective health status, sleep duration, sleep quality, frequency of outings, and time
spent walking) were used for matching. A linear mixed model was used for statistical analysis.

Results  There were no significant differences in K6 score between participants and nonparticipants (P=
0.913). Significant improvements were observed in subjective health status (P=0.011) and outing
frequency (P=0.002), but not in other outcome variables.

Conclusion Subjective health status and outing frequency were significantly improved among participants
of the exercise intervention. Exercise intervention may be an effective public health strategy in dis-

aster-stricken areas.

* Division of Epidemiology, Department of Public Health and Forensic Medicine, Tohoku
University Graduate School of Medicine, Sendai, Japan

%% Center for Community Health, Tohoku University Graduate School of Medicine, Sendai,
Japan

% Department of Medicine and Science in Sports and Exercise, Tohoku University Graduate
School of Medicine, Sendai, Japan

#* Center for Preventive Medicine and well-being, Tohoku Fukushi University
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Activity to Prevent Mental Diseases after the Great East Japan Earthquake

Tomohiro Uctia", Kazunori MatsumoTo", Yoko Takanasir”, Rie Kosmmicur”,

Atsushi SaxumMa?, Masahiro Katsura?, Hirotoshi Sa10?, Ikki Uepa?, Hiroo MATSUOKAL?

1) Department of Preventive Psychiatry, Tohoku University Graduate School of Medicine
2) Department of Psychiatry, Tohoku University Graduate School of Medicine

Following the Great East Japan Earthquake, we have been supporting psychiatric hospi-
tals and mental health and welfare centers in Miyagi Prefecture. In October 2011, with a grant
from Miyagi Prefecture, the Department of Preventive Psychiatry was established in Tohoku
University Graduate School of Medicine. The institute aims to promote the prevention of and
early intervention for mental diseases. As its members, we carry out our duties in collaboration
with the Miyagi Disaster Mental Health Care Center.

We refer to our activities as the Great East Japan Earthquake Mental Health Support and
Research (GEMS) project. The GEMS project includes both practices and research in the
affected areas in Miyagi Prefecture. The focus is on supporting those who provide services for
survivors long term, such as municipal employees, nurses, fire fighters, and staff of the social
welfare council. We investigated how much the disaster impaired the functioning of psychiatric
hospitals and clinics in Miyagi Prefecture. We also conduct mental health surveys in public
organizations. Based on the results, we arrange workshops. consultation, or counseling. More-
over, we promote improvement of the mental health skills of mental health professionals, which
are essential for mid and long-term support after the disaster. One of them is “Skills for Psy-
chological Recovery”.

As members of the support organization in the region, we keep working toward the
recovery and development of mental health systems in Miyagi Prefecture.

< Authors’ abstract >

<Keywords : the Great East Japan Earthquake, GEMS project, mental health, prevention >
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Shunichi Funakoshi, Takashi Ohno, Akira Kodaka, Junko Okuyama, Nami Honda, Takao Inoue,
Yuki Sato, Maki Miyajima, Hiroaki Tomita, Kenzou Denda, Hiroo Matsuoka: Factors Associated
with the Psychological Impact of the Great East Japan Earthquake on High School Students
1 Year and 4 Months after the Disaster
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EENE: 1) ERBIIEGEREE Z —, Miyagi Psychiatric Center
2) Bt RFERBEFEMEL, Department of Psychiatry, Tohoku University Graduate School of Medicine
3) WKRFEREREEEWEFTKEFRMESEDE, Department of Disaster Psychiatry, International
Research Institute of Disaster Science Tohoku University
4) JLHEERERERE MRS ME S E, Department of Psychiatry, Hokkaido University Graduate

School of Medcine
5) dbHEE KFEREGRER 2 7 A TE RS2 4Y 5, Graduate School of Health Sciences, Hokkaido Univer-
sity
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X C & ic

2011 48 3 A CilEE o A ARKRE S, BERHE
CHEFICE B EECINA, WS-SR
D AR, EHR D RRIC K 2 S b
D, SRR EEENRICERL, WETH RO
AR RE e Wk B2 e T g .

BRPSERICRIE T EEBOPcL, WD
FET 88OV Qi RE e LA b, A
AKBERIZINDTh PRI O L DEIERICE
D, WEEEHOREFEETRE O/ AR R
B 2 g DR 70 3L BE B M Th vz

BENREIC T T B OWTIIZ hE T
%< DRBEIIENRENTE TS . BRIZRIT
B RFEIRSL O, AL PRLs 2 ob o
W5 . BRI RSN N L RIS L T2 8
B OWTHATZL OTHD D, WAL T5EKHE
4 BOWRET, #EL /AR oR
h, 5 >&yE B, L ChttEto 3o
OLEBEMBFEDL ND Z L L NI 2.
LS D OLELREBOHER S 2 FERIFTE,
RERLTIIERBEEDO KX S & L, o
Bae &b ITEEL T olcHL, 115 o84
B EREFEILOOBN CHBEELL , BREL
D 2R ERICEAS h, BT 5 AIEENE
WD EMEL TS, EEbb ORETY,
MERICIEBFLY L0, ERBTIRL Y EFEE
IFE BROEELZITOTVEHREL TWD . ih
h FB R R BT, BRSO RER
FAEL 12H5ETlE, LT D IR REREE
B, BRICK 5 DEEEL TR, BE
RE Y EEEZIED 5 PTSD BEOITENZEALN 25
hied BEshTns?,

—7%, REIZHL TIRLRA S F L~V AD
EROEBPYVR—F ORLARENTETE
D W, EEEE TR ALRAOHIRERS fRe
45 FAELHW KA TREORY HHb £ hENT
WA 2 OMREICH B S AT IRRER
REBPLERIBEMIEALERINTE TV
V. BRAEIT15~185%E W) ABTERRIZ b S
BE OFERBICERY A, S dbleinhitsk

FMREE(2014) 116575

DAX FE BV . BIRERET, 25 F IR
OHEfE L, D EIERE BT, Bikds
Wk REICEFETH ICE L, BRICBWT AL
DHERE RIRTH - L 12D . EBRESEPR, b L
< W, ERNEERNCHE BAKELE FBRL, &
KRN TR TRD PRI TR TR R %D =
UL, WO LEE T OHROAEE FIZEY M
IRNEEE RIETL Ok Bbhh . KR, EK%
%< OERENERNEZES o> C, FIHEED
BBFEEATY BRI E 2 — 0 BEY
SskEZBL TWHZ E b, BENERAER
FIFL TV D BEBOERBICHOWTCHEEL TV, W
R—h OHY FERFTHZ L BUETHLEE
BN,

BRI SIS PRE R L & — R H AR S F K
B e BB EETE G 3 SO ERE HsEL <19,
S5 A0 LT O EEREE A U F AL
Ao 7o MY —FIEEEE To TETWD D,
ROz EEEEL, O 3BOAEE MBICE
KO DE DD FREREL 1To 7o, BIIRT
R E e 2 — 0BT BRI, Hk
WEDKE o To iRl B EL e NkE
HRPHFEL TOA MR TH S . Tob 21, HER
RFER R TL CED WmmEER TR e
O NIz, HTEEE E O T o g
FBIERE o fodd, BMOBEREEITIEE AL R
ot BREBELU IS OB, BHdHEEND A
TR, BRI ZE RS s KRR REL
LU, BRI ARENTE 2O BHEOERENSH -
7. HIEORE, BUTREIRhOBMIL, Bk
BRU 226 b, EEOHEFICEAL T, BItRx
L THBENIZ- &Y & o Tniz. 3K
b, A BRITEEICE 5 BRI EL 2T o X
12, CEBRITEERgEEL Az NESIZ, B Ak
X OF B OEE N EEE Tl 2 HFTICALE
L, A&EKE BEROERETRERE, BEND
DREEED 7= 6 FRH BENNRICEBEIL /-, AERE
B BRAEOEMDA 2 AV R—k ZHFT5
=¥, AEITEARTIThh, B4XHE~DZ
MIZEBROED Nz %2 MHRE L TEROKE
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HOEEOHSHE T 1=,
1. @& EHBE
1. x &

SEDOFHEHSIHBES Wiz 3 >OFRDELE
gl LT-. 3BAER2532409 b, B4R
TICRENED Nz 1,973 Lol CERIRHEE
21701 (F1D. £1205 b, BEKLSI240
AFEICOVTIE, BEOL &, SEFROBTRMEER,
FRFERORIICETLERE G2, &REL B
B 3EAITREE, BR1IEEL L TESEP, &
1, 2EAFENRENTHE2, 3FELEDKDY %
Wz Tz, AEIRE BERICTEREL TW - 4£R%
DRAIIHIEF AR, BT D HBEND OREHZ
FBRL TW5.

2. AENE
1) @S5> SERRE ( Quick Inventory of
Depressive Symptomatology: QIDS-])
Rush, J. b itk o CTHREEI - 16 EEHOHEHDE
EAROFEMRETH S @S5I SERRE
( Quick Inventory of Depressive Symptomatol-
ogy: QIDS) %, HEEL SEFRL 72 A AR 3,
DSM-IVD K5 DIRtEEE O SR EEICIGL T
B, HER, B8K/KE, BHED), zoMm6HEE
HbETIEBDOEF A 0~27 AT 2RO
BEELZFMTDIZENTED. BEEEDOHT
X, EFE: 0~b, B|EE: 6~10, $EE: 11~15,
BEE: 16~20, WD CHEE: 21~27T RTiTbh
5. BADD DREEEOUWEEL HETS 20
WERES e O THLE 0, RE- FEHZ IR
L LD OFEEEORHERICh-—AERA
KOFBERESFEL 2V, SEOFHETIE
Z OFHMEREZ AvWe. SEIOFHETIEFREELL
L& #5 SERHY | & FHEL 7.
2) Zung A% H CFHliR E ( Zung Self-Rating
Anxiety Scale: SAS)
Zung 12X o THERRE 17 20 TEB O E R 72
5 AEZBEOHMRELZ, FAND 2 BARFERE 1E
L= 0THa7. — o 1 BB RES 4 B

#1 HERE
2 % 'S
IEek 1973 A 897 A 1073 A
14 647 A 312 A 33BA
24 682 N 28T A 392 A
34 644 A 298 A 346 A
PERIREIEF RS

THEZEL, BERITZ20~80 806725, Iy b+
THRA NI 39/40 REBREENTEY , KiFE
Th 40 AL EE REERD Y & FEL 7.

3) HkFEA 7 b RE( Impact of Event

Scale-revised: IES-R)

IES-R 1% Horowitz b 2ABRZEL 7= (2 ARYAER -
BEBUER 8 THE, EHHER SHEE, REETLEE
ROEHDFE22HENL 25 MEBRA L A&
EICHET5 BB TH D HikEAS 7 b
RE(IES) OHERTHY , REHD B BAGE
A% ERRL 2% 0TV, #B AL 0~88 A RIC
DATD. 24/ Ny N AT HRA U L& R,
ARFFTBNTS 25 ML LA DESMESRA L L
2 Bt ( post—traumatic stress reaction: PTSR)
HY | & FHMEL 7=,

4) v U = Al R E ( Connor-Davidson

Resilience Scale: CD-RISC 10)

CD-RISC10 1%, Connor-Davidson 23{ERLL 7=
EEERETHD. FED N BARERE /EKL ,
TOEEME ZUMEERL T3 SEIT
Stein b A3 N%E S 6 2 F{kL 7z CD-RISC10 %
FEHLEY. V¥ =ox ([EEH) &I, B
REBIZBI1T D BIF~OEH AL, FBFEOEEAD
D 2HODEKEFL, REN T U v OEEII
PAHRFELTEZLNTE 2. I0EEHD 72
v, 5 EXPEREEAE 1T . 0~40 ROMAET, Scali
b OR-SITHEY, 0~23: Low Level, 24~29:
Intermediate Level, 30~40: High Level & L
0, FliE 1T 7.

5) #IKH

B & CHESSIRIIC OV T O IFHIR EIC ME N
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Bb I 572 L DAL Tik, FRONMEEL
TWD FAEREOFIROFEISFE B KICONTD
HRE AFEL 2. A0 b, FRORTE KR
L7220y, BEENMIEL EDRL o fnfd, A
DEBRCERAIR W S& 2 oL LT, &5 The
WL DA 1T o Tz

3. F ik

ARBLEWRBEERZOWMIIObL &, F
+, BRI 3 EIRICHEORE, Kkl oy
1To7- £C, MEBAHOREL S TIThh:.
FAEH S~ REE 5D Wi FRICHASGE (R
HOEW, ik OB E W% kDD 30E),
FEES EAL, AR X CRiEE ~OlAm % K
L 7=, FR D EERANCONTDIEHRE H5
L ICEENGDL N AEEDO B, FRICL D ERE
DRI BIT 5 WEE~DOTANTON. AH
BEETHICHY, EHEOTT AR —LA
MEWZ il iE L, AR XL ORiER 2L TLL
TOX) ICHBAL -, OMEZEILFELE D H
AL Th 5V, EABBROERE fUEL 7T A
Ry —lFTrashd 2 &, ORE~DWHHITA
A REEOHHEETCROTLLEY 2 &, O
AL I WA, FEA BHE L RS TH 2
FhrnZ &, OREBEZHAL 2 WIGEETH RA
DOFRFIECIT bz &, OFEIZL > THEL
NIRRT, FERROFMMRRE T4
FINDZERDLD D, TRUANOHBGIZIZFER
LAWZ e, RETHD. HE~DORENEDL N
THBEOHREZEOTA - RIHE KEL, FEE
DEHEL > THE~DOBEEITES hi-b DL
WL 7=, 708, HEZBCIIFEESFEDARTATS
TrElL, THUICLY FRATOHBEANE FFE
L, BRE2EEOLOFTICHERTREE L. #
BERREOSWE 1T MTEL{LL 72 ID THERE
SHL, EADEENTERNE IZL. &%
s B L 72 A E I AEE KRR b R
FHERCETFHRILL , WEE KRF R R
B, ERPSEHERE S ¥ —CoE
Tolz. WRT A R—RT —& I/ Wi

FEries( 2014) 11637 5

TOFREROMRCT — 4 W FHEORENL, Eh
BSERspER e 2 —, BALRSRPEREE, |’
bR K E B L E BT FERT SRS = 555 B o [
Ttz

¥, ARWFFRITE R SORS E R v & —
ZES, BX OdLHEE KRGO ER 0 5E R
DT REDREE [HFTND.

4. R IE

FEHTIZ 10X SPSS20.0] % JHV N, AFEDHNS M,
RZEM, PTSR, BL O Y = ADEER
[N, SRS E OB(LRE T RER L
BE% 85 7= ¥ |2 Pearson O F 540 B4R $E sk
To. Fio, BAVR RO F B E A O LERRREA~
B2 1 Bk B T2, BRI A =i i
BEE ST o Te RIS/ CHEIRT & I ik e
ATolc. MAT, 3@EiKEOhEE 1T 72—
TR O SR E BIR D & 2iTV, Tukey $5T
ZEFTE 1T 72,

5 74 —F Ry 7o

Ty N ATRAN BBZDHIRE, W15 DR
R ZHAN RS DD Mz AEREICRL TF%
HEETE A7 — N Dy T —IC K D EEEE T
o, 2 CHTE BB OWTIE, HAESET,
FHHET, 27 —NIT T —, EHS R
Ex A =L 34 ZEFBSITHELEDR,
A RRIZXT 5 B DB R —K (hY T
ETe) BNTbhl.

I. # 7

1. BRAEDHS M

QIDS-] DHBEHEEEDEHA o 7 BE OEYE
WX 73554 C, B LEATTIES2, B2
FEETT2E53, BRIELETTISESS ATho -
(E1). QIDS-J A= TR 1L ELUETH D d&
B EoFEEZT M5 >@Hmby ) #8115 28)
LFBE, FELSETII2N0%, B 1 FEATIE
247%, BEtE2HEAETIE 253%, SR 3ELATIE
3LO%ASHNS DBEL lpo . FEEFNCHB L g
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S~ N W bH OO N

FELE =y

=2 =3

le# 0% O%

FEL2EF

a1 =2 &3

2465 (SEM)  7.3(0.12)

7.1(0.21)

7.2(0.21) 7.5(0.23)

BT (SEM)  6.5(0.17)

6.2(0.27)

6.6(0.31) 6.9(0.31)

ZMEFH(SEM)  7.8(0.18)

8.0(0.33)

7.6(0.29) 8.0(0.32)

BB THEREESY, P<0.01

X1 QIDS-J¥jR=7T

N EMRBE L2 QIDS-] O FHME, b L X, M
5 DEOEIE ML THWD BERIEARD Lz 23,
FEO AL QIDS-] DFEHRa T DES IZITH
B/ EOMBIBMRITIRD S Nirdo 7 r=0030,
P=022). —F, BLETLhETSD L FEICLHE
DFRE»o T ( Bk <&tk t=-522, df=
1,783, P<001).

QIDS-] mIEH 1213, [ LHRIZHOVWTDE
z2] ThHv, BESEELHRTS ETEELREM
ThbirEEXOND. BROANT BLEEZIZD
WTEZDZ LRV, AR AERESIFIS
BL, £X TWAHMEXD D HEH pEMICE
5 1, 2EB0 BFPEIZ OV, 1ERICEE,
o hblzoTEZBHZ ERHBH 1, 3ENT B
BRIV T 1 BICTEID BRI 7> TE X
%, £k, BN BROEEE TR, E
BRIZFEDD E LT LTIl &b otlz) THD.
2ELEDEE BEREEDHY & 35 2KT80%
IZHZRSERREDL N, 3R0EY BROEY
ST ERHBHEEZDE, BIFETL1%IZE
ZOFHEDHY & FHSG .

2. BRRAEDRLEN

SAS DR BELEOFERA a7 BL CZERERE
X 355173 T, @1 F4AT 350169, &2
FEATIHTE78, B IFEATHILT2 R TH-
7= (X2). SASTA R EORaTERLIZR
ZERDHY B AEE) OAFEEOBIETAHL L,
ST 21%, &K 1 FETIE19%, &K 2
FEETIE21%, B 3EETIL22%E 2o 7.
FEDOLERE SASOFEHR 2T OEE I mma
BERERMERD B h( r=0051, P<005), &% 14
AL BRIELEDB CHEBERER ToE Z A8
BENRDL iz (t=-1.96, df=1,210, P<
005). £7=, BT, &0 FREEICRE
BErRNE»-> T2 ( BiE<&tE, t=-247, df=
1,843, P<0.01).

3. BREDDLBSNMEERAS U RS

[ES-R ORI BREEEROFEHA 27 BL CIEHER
#E1TX130£156 T, & 1 F4 T 130+151, &R
24T 1384162, BK 3FAT 1231152 KT
ol (3. IES-RT25 ML EDRa 7 &R
L 7= PTSR 81k, FHELMETIX193%, @K 14F
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36.5
36
35.5
35
34.5
34

33.5

33

S &1 =2 =3
o OB B%

SESE =1 &2 =X
2K (SEM)  35.5(0.17) 35.0(0.28) 35.7(0.31) 35.8(0.29)
BEMT(SEM) 35.7(0.23) 34.4(0.36) 35.2(0.45) 35.5(0.41)
2 (SEM)  35.9(0.24) 35.5(0.43) 36.0(0.42) 36.1(0.42)
*BLBTHEEESH), P<0.01

2 SAS¥HARa T

16
14

1
*

7.
-

12
10

o N O~ O
T

ey =1 =2 =3
o OB
SEah | Bl =2 =3
S6EH (SEM) 13.0(0.36) 13.0(0.62) 13.8(0.64) 12.3(0.62)
BMIEY(SEM) 12.0(0.49) 11.6(0.79) 12.6(0.91) 11.8(0.86)
ZHE (SEM) 13.9(0.52) 14.3(0.94) 14.7(0.89) 12.7(0.88)
B LM TEEESY), P<0.01
3 IES-R F#z=a 7
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30r

25

20

15

10

T

2 08 H%

FELE

=1 =2 =3

24 (SEM) 20.5(0.20) 20.5(0.34) 20.4(0.35) 20.8(0.37)

SHTH(SEM) 20.6(0.32) 20.5(052) 20.4(0.59) 20.9(0.57)

ZIEFH(SEM)  20.5(0.26) 20.5(0.45) 20.4(0.43) 20.6(0.49)

SuETERELL

4 CD-RISCI0 R =7

AT 184%, EX2HEATIT2L1%, B 3IF
HCTi3 184% Th o7z, FHED EFHE IES-RDF
WA 7 OES ORICIXIEOHBEBERIIEED L 1L
ot ( r=—0018, P=044). F7=, BLMT
O FRBMHL Y FEICEWPTSRZRL 72
( BiE:<fih, t=-271, df=1831, P<001).

4., BEDOL DY =R
CD-RISC10 3t & E 2EDO A a 7 5L O
ERERZENT 205290 T, Bk 1 F4T 205+85,
B 2 AT 204490, SR 3FEAET 208193 4
ThoTz(H4). VIPU TV ADRITH 23 8
LLFDE% Low Level B L 5 &, & T
66.8%, Btk 1 EATIE685%, BFE2ELTIE
65.8%, I 3EATIL 65.7%7% Low Level B
ootz FED ERE CD-RISCI0 EHR = 7T
EFEBEBERIERED O o 72 ( r=0.010, P=
067). CD-RISC10 1, BAMTHEENEDDL
Nihoiz (=032, df=1722, P=074).

5. FOLEZERRBOAHEE
o ~fmE, RZE[, PTSR, 8L UL Y

%2 &A= 7 0BG

QIDS-]  SAS IES-R
QIDS-]
SAS 0.61*
IES-R 052% 054*
LYy zrx —031% —034*  —020*
*P<001

E: ETARREGRERE R

TUADEERMBEOEEY AL DI
QIDS-], SAS, IESRBI UV VY = ADKA
27 RIZ oW T, Pearson O FEREEIRE S kD
=& 2 A, QIDS-J—SAS—IES-R R4 3-DDHE
ABEL TIERBEWICIED BRI RRS hi-
(F_TPKOOD)(X2). VI =X IZH
L Tix QIDS-], SAS, IES-R DW§hk DfE
b AOMEENRERS iz ( £ T P<00D).

6. BRANREREBROFEDOE
BIR DRI BB BD Nz 572 L DAESE
N5 L, SEIOEEKTHEA XL 2T ( AE
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DEEL FRL 250, b U IXFEERELE)
AEREIT 1234 Tholo. WA seE i) i Afk
EFY TRWERE KL -E A, QIDS-] D
fEizFEEZT < ( t=020, df=693, P=0.80),

SAS DEICS HEEILADL Niho o ( t=—
051, df=693, P=075). IES-R ®DYEHA =27 D
T, VAN W S ) T R AR D BRI E
Mol-( t=—204, df=691, P<0.05) ( [¥5).

7. 3 BRSO L

SEIOFAEICT S% KL 7= 3 Bt 03K Hisk
b OFEHEE, A SR T—35km, BERKTH05
km, CERKETH2 km Tho7o. AT,
EW A ED T DR ENEHTRES 720, BUERGR
BE&RFHL CD . B, CEtiiliEKisns
DEEREIIES 25, HERICK B PERe<, BIED
FTOBELE FHEL THATE TVWA( £3). —t

40

35+

30+

25+

20+

151

10+
5 B -
O N 1 L el |

QIDS-J SAS IES-R
T ey Ol ssn
wWHEL Kb

QIDS-J¥19 (SD) 71%£5.0 7.2+51
SASEH(SD) 34.3+7.6 34.61+7.6
IES-R¥39 (SD) 10.3+13.0 13.54+13.4*

*ES-ROSHEZESH"), P<0.01
5 WRALBERABROAEITL D B ( @A)

TEAREE(2014) 11647 5

BLE DA ORER, A, B, CEKEO 3K
EERICBOTHERZNRADL iz QIDS-J i F
(2, 1,787)=1482, P<00l, SASIZF( 2, 1,848)
=2863, P<0.01, IES-R i% F( 2, 1,835) =1467,
P<0.01, CD-RISCIOIX F( 2, 1886) =19.14, P
<001 ( #4). AmRIho B, CERGZHE~T
FHEIC QIDS-], SASOEHAa 7 n@EL, v
Yy ADYEA 2T PMED-T-( [F6). IES-R
WL Tok, AEie CEake O THEZEN
g o iz,

m. * =

L. #15 >z >uT

—EERAEOD SEmOMECI, LBED
BB 2 454 1,500 £ 2 Th - HEL OFRERD
5%, FU QIDS-] &AL 7=b O THY , It
O EL 2 /40 QIDS-] ML 6.8, Rz
X 44, Iy N FT7RAN BRBIT-S SBET
194% CTh oo EI TS, KPFETIE
QIDS-] ¥l 7.3, HEHEMRZENL 54, B> b AT R
AV BB SEEE 27% THY , JbiE o
— R EAL AL CTHDL MNMTEWEEZ RL TV
7=, BERLU 7= AR, PTSR & 19 SfEHm%E /R~
T EEHE OREFMEFWMAETERI LTE
D, BREMFILoTHELETHI & BEZNEX
no 0, SEOBEKNS 1E 45 ABHOFAETH
EVMER RL TS,

BREOBZROMEIIEETHS. RAEZED
LA TIE, BRERLICHBZSENELZD & W
5 MEINL , Vo AT EREMET 5 28,
FOEEENLBEE-> TN L W) HEETH
BUR, WPhicEL, 8RBT D BETIE,
WPV IMERNICIRE B & &S hE . 2 EfHIERE

® 3 3EROBEWIRIBL UB L

EXZ % x BkHugn o OBERE  MEERD O
AmB 672N 419 A 252 A —35km( &K) 05 km
Bm® 758 A 452 A 306 A 05 km 45 km
CEit 543 A 172N 369 A 2km 6 km
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£ 4 3RITKIT S BREZEO—TEED ST

o 9% (BB
ﬁ?%gﬁ e | e

A B &R 1.030** 306 002 31 175

C &R 1.747%* 331 000 97 252

QIDS-] — ABEE: | —1.030** 306 002 —1.75 —31
C &L 718* 301 045 01 142

C Bt AEke | —1.747%% 331 000 f'2.52 —97

B B —.718* 301 045 —142| —01

ARt BE®K 2.914** 409 000 1.95 3.87

C &2 2.184%* 446 000 114 323

SAS B #i ABER | —2914%* 409 000 —387 | —195
C &t —.730 396 156 —1.66 20

CE AERE | —2.184%% 446 000 —323| —-1.14

B &k 730 396 156 —.20 1.66

Ami BE&K 4541** 849 000 255 653

C &2 1.696 995 204 — .64 403

[ES-R —— AER | —4541** 849 000 —653 | —255
CER | —2.845%% 877 003 —490| —.79

CEi AER | —1.69% 995 204 —4.03 04

B &® 2.845%* 877 003 .79 490

ARk BER | —2.882%% 486 000 —402 | —1.74

CEfr | —2.238%* 539 000 —350| —97

CD-RISCIO | B ke AER 2.882%* 486 000 174 402
CE 649 502 400 —53 183

C B AER 2.233%* 539 000 97 350

B & —.649 502 400 —1.83 53

EEDZED 005 KETHE, “EHEDOEL 001 KETHR

gl LEARECTIH BEROFEE N T
EMHD I EENSI% TH -, BRICEZRRW
—REREOBREEBICOVWTORETIL, FiE
51X 105%DAEENBEDOEEEZ LTI & B
BLWEIL, BN 1L 51% DA B ROE
BT EDRHDEHEL TWEY, Figb o
FENEEHERE EATVS 2DIC0REL H
TWAZ EEEBRBIZIANS &, EREOEKRED
BRI, BENS 1E4y AROBETIEE

— 175

FoTWHE IV RNEEZLND.

2. FREMIZOWT

SR B DR R AD SAS O FEHEIT 296 Th
50z T, SEORAETIE3BS THY , B
KPR TEBAEDORLME R Z WD TWDH T &
DREI ND . FREROT —F THRET X
X, SAS DB R a 7 REEDO LFE EOHEBN
OO, BR1IFEL BRIFLADFEHRaT
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FERhiEeE( 2014) 11647 5

40
35}
30+
25t
20 F
16F
10+

QIDS-J SAS IESSR  CD-RISC10

=8 [ BER [ CcER

QIDS-JFY  SAST IES-RYS CD-RISC10F14

(SEM) (SEM) (SEM) (SEM)

ASE#: 8.18(0.21) 37.2(0.30) 15.3(0.62) 18.8(0.35)

BERK  7.15(0.22) 34.3(0.31) 10.7(0.61) 21.7(0.34)

CE#®  6.41(023) 35.0(0.33) 13.6(0.63) 21.0(0.36)

*ABREDETEREZESH, P<0.01

6 3KEBITDHEHEHAT

DB ECHEEN N L ThD . HLb o
INFEEAR TS A IC L B &, RO
Vo T IEREE, FEEmMELS 225128 L B b
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