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On Nutritional Management at the Medical Institutions in Miyagi Prefecture affected
by the Great East Japan Earthquake
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Introduction

As the Great East Japan Earthquake brought about the extensive damages and casualty by the
earthquake followed by Tsunami, it is estimated that confusion occurred also in the nutritional
management sectors in the medical institutions. In the present study, we examined the pre-
earthquake's crisis management system, the damage and casualty situations and how the meals
were provided, and further made a survey of the influence on the nutritional management system
and the in-patients, with the aim of contribution to improve a future crisis management system.

Method

We conducted a questionnaire survey for 128 institutions of hospitals and clinics in Miyagi
Prefecture, from June to August, 2011, and obtained the valid response rate of 53.1% (68
institutions). We examined the pre-disaster’s crisis management system (emergency foods, crisis
manuals), the influences to meal provision (facility and life-line, menu, number of kinds of meal,
distribution of food), and the influences on the nutrition management system and in-patients
(nutrition management works, influences on the in-patients).

Results

Emergency foods were prepared at 98.5% of all the institutions, in which mostly a staple food was
stored at 91.2% and a main dish was prepared at 86.8%, while uncommonly a side dish was stored
at 29.4% and dairy products were stored at 14.7%. A crisis manual was made available at 69.1%,
while its necessity was felt at 85.7% among the institutions where the manual was not prepared.
89.7% of the institutions having a facility of meal provision were found to be partially or wholly
unworkable. The institutions where the change of menu was forced stood at 98.5%, while 89.6%
of the institutions provided meals in a less amount of nutrition than usual. For the number of
kinds of meal, the number of a general meal increased, while that of a special meal decreased.
48.5% of the institutions provided meals for the other people than the patients. Compared with
the time spent for providing meals, the nutritional care such as individual nutritional advice, etc.
was more time-consuming. As the influence of the disaster on a patient, the “decrease of body
weight” was observed at 32 institutions, and the occurrence or aggravation of bedsore” was
found at 25 institutions.

Discussion

It was suggested that the emergency foods should be stored, taking into consideration the
discontinuation of life-line, including the necessity of selecting the nutriments that are likely to
run short of, and the food for the bed-ridden patients and the elderly. It was further suggested
that, for the nutritional management at a medical institution in the case of an earthquake, it is
necessary to prepare a complete crisis manual covering emergency foods, distribution/support
systems, menu that may be adequate to reach the targeted nutrition level as much as possible, etc.

. %S TEFEZ LT Lic, COMEEFROWHEICEI>T, A
ZOIIESHIIDLJ%éEbtﬁEIZKﬁ Kid, HRICE  RERHTHENREL, 8747 10 0WimhFikrs
FAENE EIRARDY T ZF 2 — Fo.0ZFER L, 2D Nk,
HIFRIC KO, BN K> TRBEE10m B b, wkKl s CNETICELRENRA T B EIC, KERFOREEIIC
405mic & B REPEAFELE L, RTVHENFICEEN B2 - TR SN TE /e, Bodf - K= ez

FEWCEBE TR R AR

13



AIREE R AN i

DINRREREZIE U TR, B R e 22
AL, R ST E N, OSSN B O - KL
MR RO R VRN S 0 | BT 3EO &R,
ARG E N TzDld. TO3HEN S 27z 8
BHLTWVBY, SHEMKEEDOERLHE L RKBEEHICOWVT
HERE, KERAE% 3 HMIEEMOBRIE K THRIGTE
lEF0MEZRTH L L, AROBEICIEZRILF—L
KEROMIG, WD TR, KA N LADENE NS
3ODEEEWENDH % LB TUV B,

= EHWRTE, EIWRMEANOEREHN S
D, EEFATEEEENMTDNTEREEASNS,
2008FICHA LTe AT « BINREIEE 25200 T, B IR
g LRE NI ANES RS Tl TRERICBU 2 TR
KELE~Y =27 )V) ZERL. RELEHHOR Y b
— IR L. JEBE - PR -t AL TR £ DR B iR S s A
5 ORIEME DI ER1TS T EDPIRENTV SV,

L UAEDD, 5alDESE TIEHEE D HIARE S O 4%
F LTI T OSSEMEET R A L 7 EAE SN O RFESE
LD EREEROREEHHMICB N THIREILNE L
LHEHIE NS,

AT TIE, EKRTOREEHI M OGRS AR & L
B L= a7 ICDNT, SHICHAARESICKS
BRI & BFHEMEDO SISOV TIET B, T, =K
IC KB REBEIAR & ABERENDREICDOWTHIHET
%, TTTHOLNIMRET > — MREMRRICEMNT S
T LT, BEHSIC B R M O RS P AR O
M EICEHKT A2 &E2HNE LTz,

. A&

1. ARG O IR

201196 H~ 8H. EIWIRNDIGRIER 213 2Rtk
UHERBHERNSIC, 77— NdzEE Lz, 7>
r— BRI, EBRIRRE LIRS B - S
KB LRSS % 128k 2 5% & Uiz, 72— MdH
FOAUVE A 2 2 AR IS B4 TR L. |IR53.9% (69
fig) ThH-olze TDI B, BUEIFARDZITF ANZTT
S TWERWIERD iR H - 72728, ARhREHRIE53.5%
(68fis) L7x>7Tz0

448 (2012)

(1) fERDWNIR GrRE, B 7%, EE Y AT L,
129)

(2) EESERTDRERETS PRI
Ofii& 2
@FKEEHMMNEHE R~ =27V

(3) BHEIC KB IR N DB L HE
O R D « FEEERE « 547 54 DT
QBRI
OEKHiTE DB OHERS
@EHLINDOBERDiE
GORMOTUE &

(4) ISR DREFEAS & ABEANORE
ORAET T « YA R HEFFORIARY

@ ABEEHE D2

(5) SEEOEEEMAGIcRnEZLBS T b
Ofii&
@~<x=a7)

. &8

1. fEEROMNER GED
(1) JREEL

MO0 A | 1324M5% (35.3%). 100K LL F2995K
PR 26z (38.2%). M300pKLL 11 1X18ftis% (26.5
%) THFIESHIRTH - 7z,

(2) EHJT7E

FERFAE38MIR (55.9%). HE 18k (26.5%), —
MEFELR (16.2%). BesbalBe 1 fiak (1.5%) Td
>7z,

3) FHEY 27 L

7w 7 —7630i% (92.6%). — IS AT L3
gk (4.4%). 27 7 F)V1HER (1.5%), HEEE 1%
(1.5%) Th-oTz,

(4) Hus

NI O (KA - B =RENT - 25T - ZJIHT -
FANETE « ANERT « B - LT - - - LG
BT X - LB THEARIK - AEH - SiET - ELERET - L
JelT) 132607 (38.2%). EWETIX & HFRK Z R 7l
HiliN18ftizk (26.5%). ZDfiDik24 iz (35.3%)

2. MEtEH T > leo IR CHIE O H 22T Tz DS 20, kbt
DFEREZ K > T i Id 1 iiRE Td - 7z,
£ 1 HWROMFR m=68)

R IR e HE R Rk P AT A fEEK Hirisk e
100 FRA 24 [N 18 D=7 63 A 26
100~299 & 26 — AR 11 — TR B 3 AT 18
300 FRLA 1 18 SERZERE 38 Ve i% 1 Card iy X - AR X BRS)

[N e 1 e[ 1 Z DA 24

14



HHAKESKICIUT 2 = IR NIRRT OREEIICDOWT  (BikHD

2. RESKRH1 O PR
(D HER

HHEEOAMZEM LA, THIM6THiER (98.5%)
T, MEIDEEE (1.5%) DRETH O, (LA EDER
fiE CliEN ENT Wz, iERZREINCHEHLTHS
L TER 91.2%) 1. TEH (86.8%) 1. TEK (80.9
%) 1 DIATHHEL TV AN Z <. —HFTIEE (29.4
%) JETABS (14.7%) NHEZ LTV 3 HERH D7
mofz (K1),

HEDRIFEMCEVEZDY, mEEHESIN TV
FETIETE28H7, X THI22H 7. KHZ2.5H
NTHO. WENDIEP > TARGOLTHZRS &, 2
~ 3HZDHENEN TV (K2),

AEENTOEEONRTIE, TFRIELTIEEK]
M6k L IE <, D5 BRIV AN ETH
SR EHEL Tz RNTITU—XRI A, TV
77K G DSy 0 LMV R G L TiEES OX
VL) JIRENEF SN, [T (E. |
B, BED L TURMVRES (W, 58D 1RETH-
Teo —HREND Ao TR TR, ThREEl, L
MV EMER] TR GENH O, TEEN] T
a7 47487, TAFLINVY), TTI—=T)IV 1]
MBTF5NTz, REEPLAMBOME R, TRPIROHE
EHRB L Do T (F2),

(2) KRB ERY =27V

REEPIERMSS HM Y Z a7V OAEZEM LIz T
A, TH) EMZELEONATRE (69.1%), Mg &%
LizDh21fiz% (30.9%) ThH-o7z (K3), FwIKEHINIC
BB e =o)L U7 fis & 100K A5
D% T 1507 (62.5%). 100K E299REL T D it
RTI190i7% (73.1%). 300K L F D ik Tl 137k
(72.2%) TH-Tz,

3. BRICK2MBHERRANDORBE LG
(1) AAEIHEEL O « FHFIARE - 54 T 54 VD

RGO MR O « FHHIREANDOF I DOVT,
MEHAAT ), T—EBEHARRT ) TR & LTHEM L
LA, MERAT) M15MERE (22.1%). [—&BEHAA]
IMM6HERR (67.6%) THOH. TNHEHDE S LHIE
Diae TRl - SIS ENA SN (K4, [EH
A OHNCIE, HHEOWEFIC X D FERITRBEOBEREZ K
> LIRS DI TS,

ERICKBTAT A ANOWEIRNZKSITRT, %
TATTACDNT, YHNSEFAT]7Z > 72k i,
BRI L0%. HAN26%., KEMN29%72 572, WINE,
BHRICIFHPBOMR THHATE2 X5k > TV,
BERUCOWTE., BEMLINICII90 % Dfitiak THFATE %
KWk otze —F. HAEINCHRE A O | 1BIHIC
AL B Uiz h26% L 2 hole, o, HADE
[FIAR 2RI A 2 &0 FHTIRFHB LALGTHIN TEAD
HoENT,

100%

80%

60%

40%

20%

0%

TR OEX BB W

o IR ARG Zofh
M1 EERI(=68)

mEEIPAS
Bif&7e L
BiFEH D

(R)

2.5 +—

9 ewafumnn

1.5 +—]

0.5 +—

BB

¥
X2 R HE(n=67)

E
7
4_“:/\
c
W
I

T4

15



AIREE R AN i

H44% (2012)

=2 AEESh TV BEEDONIR (n=67/EHEE)

[=#&] WERE  [E3X] e Ot (] R
P SC =P N3 QN O] 36 i an(fE) 55 IRTIT A — 42
TY—KRTA TIT7 7K 6H) 34 (g 29 FSPS 8
o7 L IVIMRGH) 31 (X)) 7
(e GOV o)) 29 VIVVNE (AL B 10
LAl 7 W, ) 7
LAV 4 oy 3
N oAV 4 TV—ARTA R 2
Yy —t— 1
[Ri] W [Hw] i QU V=1E3) ey
i 38 FHIRIE T 14 T 3 10
Pa—A 18 RIS g - 14 LMV G 7
LIV E 2 TRTR 3 5
[FLER] R [of] TERRE
0T IA T4 6 B Ry NE 7
AX ALY 4 BY—JH 4
ERS/UIAN 2
fE A AT
21 AR T

M3 KER~v==T VOHE
(n=68)

BRI - REERE - SA T4 UMERATE
Mo A ORI DOV TEM Lz & T A, LUFD[EIE
MIb Nz,

WSOV TUE, 2L DI MARIEETHIGZ LT
oo TLAR—=Z—MEMTERNTZDREERZAMITI L TAX
v 7R LS 2170, BERtOMER T E R0z
FRVIC X B8 %> T\, Fie, BRATTHBEEIC
KZHHMHRIR W, IR EO RN 2T 2 L C
A285Ho7, MAEHHOIYE a—Z2—MIHTER
172 BEEMIIFFEE L RO FHEOBILE K> T,
IR CRERAERZ 1T > TR Tl SRS LS
SEEA A E . FEEROIEEZTT > TOeh, Wbk
MEALL TH D BEHUHRDNNEZ > Tc L DT L TH %,

HALDNTIE, TRy HAR Ay haraz{Ef
UTehise M2 . AT e A B GRE RIc Y1 0 &
A TG UTeligd & & > 7o BRI TERWViIHRT
&, HEEROTHRN—RF 2 — 5. EH U
LIz AEH -T2,

16

15JiiF%
(22.1%)

(67.6%)

F4 FHERFE-MH~DF

(n=68)

AGEISDWNTUE, FKEDIKk 2 > 7 k7 flif U 7z fitd
BNE o Te, BEIEIITAT, T+ ARBMWEMEHL
720, BIRICT Yy TEBNT T )Va—)LilEE ST 5% ED
WEETT> TV,

(2) WRZNZ

EROFEIC X 0 ENERD DU EE 21T T fliskid
67fi7 (98.5%) &. IF & AL DRtk Tk OB TD
BHEEMAETTS T ek o Tz, —J7, BREEL S
JEHEE D OfRY. CREZIET 5 T &Ik ER X 1
# (1.5%) DR THoTe TOMRIE Y v 7 FIVY AT
L& o, BisbBE N BHE R L Tz, Fz,
BRNT 25T AT & B LTkl ka7 22808 U 7= R 48
MU TR ER 2@ E R & g U CTRREE ], (17200 1.
M/2kum) CHEM Uz e T A, TRREITHE (10.4%)
TR ZEHEONER AN Z % L8k (11.8%). 1/21L
1406 7% (58.8 %), /2K 1IN 20/E 7% (29.4 %) T
Hotz, MOEIDNEER TIlHE K D & DR VRERDBHIE
IS T3 EERVIRNTH -2 (X6),



RAAKEKIC B % ERIRN R R TOREEBICOWT GfHD

\
R w [
A 26
JKiE 29
l ! | | | | | | | |
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
O™ 01 ~3H B4~7HR B8~14HR B15~21HM O25~28H @17 AL BARY
H5 4774 OHEERIOE BRI (n=68)
b 1 (1.50)
JARST S T
R FE E 8 it 7%
(RS T )
(11.8%)
[ /284 b4 1/ 2208
R (58.8%) // (29.4%) %
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
6 B DOERIE T K U555 E(n=68)
(3) EXmBOBBOHER ES2HBICHRIL L Tz 130E3% 1. 100K AT 3R

Rt U7z, TRl TRl TABLEE LS
DR WRESMR, SREEZET) ) oL, EBX
il A o EEYH GHIIH), 2H#%
H13H). 2% (3A25H). 1A% 4HA11H) ©
FEaERH U (K7) BERTEO AR D
Bz —RELRHIRETHAS &, BRI RENENnL
FREIE—IRA Lz, S 51, BERRRKRIC LS D%
HBEOEEICDOWTIHAREGNICH S & W NDFREIRX
KBV TEEK2HRICHD LTz (K8), BEERN
IINELARAWN 3 EAVEANDE & bl =D IANY i AR
fiFki3 2207k (32.4%) THH. TD S BEK2HZRICHE
L T IiRkIE 1378 T ORI IR L T o 7z,

100 ~ 299K A% %, 300FRLL EM iR TH -7z (K
9, —H. BEENCIE TABRBREUNOES ] ZHREEL
TWisholeh, BXK2HABICIRIL U T fiskild 1 1678
(162%) H . 100KAGN 207k, 100 ~ 299FK M2/t
. 300K LW THER TH > Tz (K10),

ER2HRZIC TAREBEUNORE] ZH L T\iz24
RIS DWW T, JWIREGINIC TARBEEREBE Ichd 2 TA
FiRHE BN OB OBGZEILIZE T A, 100k
K TIEABREE B FAREZRMELTE O, 100 ~
299K T3 AR HE BED62.8%, 300K LETI1x126.1
%DEFEEL Tz (K11,

—— i W - e= ARERHELIS —0— 1005K A == 10014 130054 = =6==300L1 -
150 40%
A 8 a0
100 g 20"
b3 o
£ j R 7 20%
50 W E .
& . ~ & 10%

E - <
o L@ hJ 0%
WHET MH 2H% 14HE 1A% RRUCHT MR 2H% 4R%K 1y Ak
K7 FH A OHERE(n=50) M8 FERRIC B T R A DO E A O (n=68)

17



AIREE R AN i

H44% (2012)

& 1005 AT
B 100~2995K
03004 LL E

B9 TABERE SN ORE | ZREEL /- HE
EIEHT, BRI H R Om TR LIz iR (n=13)

B 100K AT
8100~2995K
0300 LA 1

X10 [ABREE AN DRE R - FEsR
TS AR TS 2 B IR I (n=11)

140%
120%
100%
80%
60%
40%
20%
0%

00

i

T TIF, FrITTT,
1000RR0  100~2995K 300K LA 1=

M1l BHR2AEDOALRRERISHTIA
BeE A DREOE G (=24

HEH 0
13 5%
(19.1%)

E
55t i
(80.9%)

X12 ABEEEUANDREEDEEN=068)

1R

31 it F%

(30.8%)

13t 7%
fii& v

Ki3 APERELSNOEEOF B EEREOFE
(n=68)

(56.4%)

ofFRL
afHHL

55 i 7%
&L

S OBESE THIEOWEZ 2T, HWEORFEZ 22T
> TN ORRE Tld. 1508 0O EH LI E20084%
TG T RIAS0 DHEBLNTIRE N TV, 1BEE B DKD
G 7D EK2HEZ TH O, M RELIHE RN 2R
U, ABEHETI0B & BE LN OARFHIS0B ML,
AHBICE BRI NS £ THBDOEME LA T\ e,

LT, ME—REREE T > TWIRb Tk, ABER
HE300BICH L, BEUNDOBRTSORZRML Tz,

TH. KAATHN TRERERZTT> TRV T
RIS E < DIREBERHI L TOehS, fldtcik L Tw
BN, APFHBERSRO 240 T EN TN R0,

Fio, HEHEIC K D 2L OBENERE L T E AlEaT
NOFERETIE, ABEERFHIS0R & BE LN DO BH14008
MREEN TV, oM, MEEN %175 iR Tld. i

18

FRERSOBHTRHEDME ] C & 75 < T o izl © DEHZ
AT KD JOENTBEEMNEINL TV,
(4) TABHEELSNO RS OfiiE
FABRRELAOEH ] IC OV TIHEDEMEZER Lz
& T A, 13 (19.1%) THEB SN T\ ieh . 55ltiak
(80.9%) RiEENTWwih->7 (K12, LAhL, &
SBOAFOIMURIN A S &, WEHDHiKRD 5 B9
W (69.2%). HEMDMERD S B24fisk (43.6%). &
F133Miak (48.5%) TEKXBKICARBHLANADOEHZIE
L Twiz (X13),
(5) RMOFE -« %
SR AT 72  BHERRMT 2 C X RETH -
TRV IO | gk 2 R . IR F 723 0HE LIz Bl
DXL - fkix iz e, THE] T MEXH»SD



RAAKEKIC B % ERIRN R R TOREEBICOWT GfHD

g1 & By WE L. TRe&EL LI —# %5
. M7, TREKHTA S DG 12645 ). TGRS A%
otz, BEFOBHOFEICHEW T, EXELHTH SEYL
FIHEEZ LTV D & TANRERICBNTEREREE
R LI, WED B TITRD S DX IEE KER
B T Wz, X% - BB LT, Sz &
SLDZEM UL T A, TIERERISHEE DK 126/
i (38.2%). TRIRYERTE « Akl & ik & DK
J13MEE% (19.1%) WETF LN Tz, TNHICDVTIE

SROPFET, ST - WXk LTRELREEZ LD T
W o 7ehd, SEERHCR A T 2R Tk < 2k
ZIEC Tz, —J7, P iiElic R s < T & B
REPTHHEIRER. T4 T T A DRI K o TINEFHED T
RO TRR TR, BB DZZZIT ANDS T LMD
S, EVMEE LT A TEBMOTICE, Rl
LTRELISVEDEHD ., RLWPELIXENTL S
WERICA—BDVEC iRt Ho e (K14),

BEE
40.0%

B eRRE D&t

30.0% -

20.0% -

10.0% -

0.0% -

X 14 FihOBEE ZETOMER

a R ERALICRE DL
mYH @E2~30H ®B4~7THH m8~14HH 0OI5~21AH B22~280H ®1/7HLLE OFRH

XA

TLILX—f

FURLGE T N £

ey g

0% 10% 20% 30%

SN T

40%

50% 60% 70% 80% 90% 100%

bRBSTIZETHIL
BYH B2~30H BA~THH B8~14AH O15~21AH B822~28A H @1/ HLL I oJExtis oA

KEAT)—=2 T
KA T EAAR
R A

SRARE P Nt N A

NSTONE B

(BRI 2

EMREEE R

90%

10%

0% 20% 30% 40% 50% 60% 70% 80%

100%

Bl 15 BELORFREISIVREST O 8 H L

19




AIREERANITI S ES  9344% (2012)

4. EBRBOREEIMN & ABLEENOZE
(1) KRBT T « 2T A Y N EEHBOBRREY]

EKBOAHEIEDONRICDNT, WEATREL > 72 H
Hrramhnl:b A, YHMOHIGTEZEBEFLIzDIE,
[T A L) ORIS3MERE (57.4%), MHEEUE KRR
DORIE30fERE (44.1%) THO . EXBOEILOFTELR
BREADO GBI TN Tz, KT, [7Lb
F— | OFIS20/iER (29.4%) TH D, ARLRIELFA
DRFRICIERE 2 A Uiz,

— )T, REAT ) =V TRREGER EORETT
ICDWTHISHTREE o Te HE vz Hd &, AR R AN b
LA HGAEN Tz (K15), 3@k TIESTHER
(83.8%) TirbNTWAMHIKEREICE T, 28
RILLPIC ATRE & 7% - = flisk i 16/tis% (23.5%) IR E O,
I AL R L3230k (33.8%) LxbEho
720
(2) ABiEANOFE

B, TAREEM, MASERAD . THRERAE £z
bl TifkEa > ba—)LoE(L] IZDWT, BEIAKH
ENIIEROFEEEM LIz CA, TH] LRELE32
RO S B, EZh - 0F AR 32/, 15
JEFEA F F kb 2506, (A b o—) LBk
16/, [RERI 13[E7R TH > fee T DM, K
IRAEIR ) 2. [EMAIR] sk, TIHGFEIE] 1iEa.
TRAEIR ) iR & W o idiffinid -7z (X116),

5. SHOGHEMARICREIZ RS T
(D W&

SROKESORBREEEZ T, SHBOERZEEZDE

DELTIE, Mf&EEMONAMGEI48/is% (70.6%) M

35
30 -

i 25 -

;§20-

i 15 1

& 10 -
EEEE]
0 - . . .

REBD #ERAE MFERR (RESN

16 BKEIZALNIER
(n=32) /BHEIE

REZ L, Zoftuc MHEE5OEE] 44565 (64.7%).
Ml KO E 1300 (44.1%). THF7KREDERIE |17
(25.0%) WEFLNIz,

& BMOBME DOV T, EDX S BRI
ZEM LIz A, TR EORT DHE e 52 5
BUF32MEE (47.0%) EREEZ L, ROTINE T
BT VoA Y - S XTIV EMAZEM] B
WL E Z B a3 230 (33.8%) Tdh oz (£3),

I, HEW FREESICHIST 2 -OMERP I+
—BHOBIERL ) — 7 PTEA FINEEE HE5h18
fitigk (26.5%) TH- 7,

M MO DT LK Ui, ENFED Ofi
ENRENEER LTz T A, 4 5H OED D E
EVSEBEMELNT, L L, HEOMBRRILETH
B, BEGEHOMEDETHZ LV I ERLBTF LN
7z

3 REBLBELELILD (n=68/BFHEE)

N = il
LIV (D) 13
IR B £ R
- TV—=ARTA TIVT 7K GH) 10
- CE ) 9
‘ o T A F - A - O TR R ROR - 2 A 10
B IR TNV Z D B " T o "
ys s 37 L) - W HREF S - B Y o A e L L N 2 3 9
2
. B TAT AL AF BINY ST R 4
FE AT T R A FEATHE R S B A dn, BY— 17
18 fitigk HERL A 1
TR RS R IR, Ay IR - B i) 4
ZOMO A Ry T HEFL 2
8 fiix TR 1
7K 1
WMaam, v o7 ThaE 10
EqTIIYS X e . .
~ PR, SR, AT AR —T 4
15 Jiti g%
M= e 1




WHAARKEKIC BT 2 EIR A ERER TOREFEICOWT @D

(2) RAEPHMRERY =27 )V

SR SR B IR SEFI ~ = 2 7 )V U L Tz
ATHERICH U, TSEOEK T, v = a7 )VE R b %
Llehr) CEMLIZE A, MBI > T2] 14fis% (29.8
%), [—HRIRICNL > Tz 26fti% (55.3%). 1% Vi/z7%
otz Thisk (149%) THor (K17, ZDOHMHIC
DNTHRATIRT

BRI ST
Bz o7

[aEi NV tiviRiaY

K17 ==a T VDRI oT=h>
BITSL Tl oi=h>  (n=47)

4 w=a T VPRI SLoTe B RIS T e o 7o Bl

Vag | EBRINIER Lirw = T L RIT ST o7 B

TATIALINETHE AMTIp T2 Z A MBEL TERL TW728 (FIE) ,
BB AME A CEIRWIG A OB FT AL Q2720 GRETORER) .
TRk OPEAR DU A DTS EE 2 T2 (RS ,

FAT7TA
BRI

SBIEORRL AN CTI Tt (G IR
85 B B L RS C T (B )
FRMBRL RS E R LI ) A ST b (R - Y ),

=
S
=
B

BB N~ =2 T IS EFIFRE L T 272D G,

em g BFEAY 7 D@ OL E TR T Z N TET-(HERE LD,
DTS B ARD 2 LN T XD (B FRE & D 34T,
Pk BRBNCAER LT = 2 T VBRI S T T B
. JEF 5, B, S EDIZEAE DL ONEE TR L7720,
RO HLK
TENDHFETH -T2,

BHELS O BELSIORFORE ., REE, BEHEE R L) WPEL L TEEL TV -T2,

BLURIZ A D THEL TVRnoiziz,
BMOAFN—NIET 5~ =a T VRS ST=7280,

NI~ =2 T VNS T 720,

HER 1 AORSID RSN TN~ =aT L ThHo72720,

NEBF A5

R a7V HERE LTI, A4 T4
BEIRIL, BT, HOmFIRICE T 5 2 LB 5N 4.8%
Teo — A CEKHNTMER LTeS = 2 7 VMBI 25
TZEIf & LT, MO & ABBE LI OBFITOWNT
HMENTH-TT &, R LIS Z 2 7 IVONED AR5
ot B Fes Nz,

R =2 7)Vh T L EEF L2 L 5
BOERT, = a7)IRERZ KU X Lizh) & ER
Lz A, TiEwv] 18fEa% (85.7%). WL R | 2k K18 A% ~v=a 7 WISED
(14.3%). MEEIE1fER (4.8%) Th-o7= (K18), v= n=21)

@A
g RE
mpLE IR

A VIV LU T2 OWTEB LTz E T A, B
SRS~ = 2 7 IV EER L TORiRD 5155 Nz [0
SREEFRIC, 4T T4 « WERNZRE L THE L L
TR DWW, BT - WBIC DOV, HEHEIC OV TO
RAMBIFENTE (5,

21



AIREE R AN i

448 (2012)

£5 T2 T VBN EEEE LR

ook BREPERL, v =27 VLB LB U EH

S FATTA NPT ANME TERWG B ZHEL TR ERHLLIRUT,
TATT7A

—— HEZZT TR RRSRSEEREHLPL L BET L EELK LT,

Y =2 T A RDIUT R DB R TGN TEHERKUT,

RIS 728 DRFE B A-5y CREB RN HONIT2) | FRNCE 2 TIRAREELELT,

BARHERART R E T v =27 VLU T L TR ARETZLRELU T,

Tl E R L TR ol led & AR Lo~ =27 L ZAFRRL TS REELKELU T,

TR OBEAITEE DN D T = T LR NEE LU 7=,

BariEpaiihind K2 LA THRIE TEDLINCL TRMLERHDH LK LT,
Va7 VRN ETED H DO TOHIWNIZ /2> TUEW, JAEN RS 572720,
V. Z8 SEOES T, FAEMROMIE THFHMEEEST 17

(1) fW&EIcEdTB L

Slal e U7z s kIR NG SIS A K B L. 98.5% D
filiid TR B DB ENEF SN T\ iz, TNE T
BREZHPRENREZLEZONTEL, SHIOHE
KBWTE TER]] OMEBEE2.7TH S ZihD, FLELE DL
HZ2 ~ BARMMEE I N T Wz, TDT &I, WEKED
BEICED ST, BHEOEMELZ S TRF) ITHT 2%
T & U T OREEBADOE#NaEh > D L Ebn
%

LA L. HEDNE LIFEDRICDOVTIFFRENER S,
HEHEDOWNIRZE RS &, TINVF—Jieab TR
I EHEBIEFINL MHEIN TN, R RIL@H
KOEDINETORME x>z, £z, EXIVRIX
FNVIRE IR Z TR LTS OFENRE DR TE
B & TFR) ITHAT TREE) & 785 3HETE
LZEMOMEN VIS ENZOHEND—DEEZLN
%

GRKIC K 2 KERRBOME TR, BAMOEBIZED
FHROBEEICED, YXI VB, EXI VB, BRIV
C/x E Dl R I IEH R L N ICL R 2 afREMED & %
CHEENTVAY, DT EMD, JEHEENEDICE
LI, EXIVEHORENEZ I NS, SRIOH
BBV TESERMENRLEZ LK TWBEFHDOHIC,
ERI2 -« XTI EHMI TENTEZRM BNETS
NTWV5, BT, ©& 2 2 OISR ERGRAS
Bk, XOBAENINZ R I VEEGT T AV
PENE LV MEDNH S b, NI UARNER
RIS ETTEMRIR R E2HEL TBL C
CERBEREEZ D, INT U AKRERIN PRI 2
M2z kid, KFEROREENEEZMS T L, FRT
MAREZR C &, B L R U TERITRA RV C
L. EHRF T O REREM TE P RERSICE T
2L EDHEBNS, HERMELTERATESDT
FxnhEEBbnsg,

22

SA VR EITEERZII TV, BEEZHEIN TV
[EB/] ICDVTERATHD &, TR IdKEEED T -
5%o SRIMED NI LK TSR, INEARE
OB EMICETENT Ve SA4T7 54 VHSHEiEh
725 a. RANROBFECRHEZEMT S LB L
D, LMUVEERHP TV =X RIAB5, 7IVT 7K, &
R A EDEHTBL T EERELEEZ B,

R, REDRICDNWTIENS, SHOFEICEKS &,
PR EZEZ SN T EHER L ZIFRRETH B2 ~
SHTRHEfFE N T VDS, 64.7% Dk 5 Bt 7 Mgt
TARETHD VI EENMELNTz, ZTOBHE LTI,
SRIOEK TIIMBHIROWENKE M7z &ITnA,
RO B R T Ul C & 058l - kA~
WrEnizZ & T, BROWEICENDA SN &S
bN%, THIC TABRERUNOBH | ZIEMHE 5%
BRWVIRIADFEE U T e, B O#H 2320 T R O
HIE5T | HEEDHLA TN T L 2 NSO,
WEROHLERD 5 00k, BRICEb ST a7z
HERF S B 7o DI RIZENTER 21T S a7 EX5E]T
AGREELNO BRI L Tz, KBS EORICIX
XD IERIFE TE RV E IR AV IARTH
B hzr T r W50, HEBDOHEEELEZ BHRIC
3. ARG CESEUNOBRRZGD THRFLTIT<C L
W TH 5,

(2) REEMIMNERT 27T R L

SEIOFAEIC KD &, 69.1 % 0D [R5 fili 3% T A B
MEERFY =27 I EGLTEBY, XZa7)VEHLTY
o T idR D85.7% T = 2 7 )V ORE N 2K U T
5T NS E TS T,

SR_a7 WL TWBHIRT =2 7 )VMRICI->
FeHf ), =27V Z2H L TWAERWEGERT =27 )b
WRE LR UM Y@L b, —DHIKSA TS
A VONWIRP RN AT LB T EMBTF AT
Do



RAAKEKIC B % ERIRN R R TOREEBICOWT GfHD

S OEK T, BRUIIE L AL DR T AR LI
HWREL 7R o Tehd, A AN 3B LL_E 72 B U 7 fifia%
&0l ahot,

S OHBIHIE T, e R 2HEHLZDOIEEST
6HE. TmRUHZAMTHEG, &t A6 ZE L 7z
LOWEDNH LY, S AR, BRI THZADE
SR > Tz, FRCSREIDESIC BV TR, i
SN Z IR A OEP RIS K D | RO iRk D I 7z
59, e RARO A AE TIHNK HRK LT & T
NP B R Z b D e b s,

BHERICHBNTIE, 94T T4 NGB EZ T IEN5E
HERIUICEDRTZBHORED TN Tz, BERH
AR K BTN TERVIER TR, T8 HARH
Yy harvo, N—=_Fa—tv bk ERMH > THIS
LT\ BERIEAZICOWT., L HEOTE M SEIHM
NS T DITHRNRE A FEZ VU - Tl 20
MAIbND LA R E UTEAH ADM G & i
W#zE T2 ENRYTH S ETELTVEY, REMAD
Aty FaruTid, Efs CORFRMNCIEEAN D
B8, Ty A ADOHMER R i O Tl B g R
BICHDETREZFNNCFR L TBL 2 enaaiite#
A B

SEIOEKTIE, HHMENEBTEEL T, BXOD
FEFAANARE & [0 U 72 ik Cld FRFEBIC K b s LT
DB bNnd, Z2LOMRTIEZLN—2—HiHT
xR, BERRMEH LIREIC X 2 T8 LEEZ1 1> C
Wz FUREHEEA T &, WHEKREK O & RIS RE A
WB7D, MUERTWEEROMG DR EICK D, £, K
FEY T FOMHTE 237 aV15% ARIEETHIG
LCWhiRIC BN T, B8 - |l - Wi A 175 8
REEBEERZER BTN TERLEDCLTH
%o GHEIESHICKEC S ZBKTH O EH « IO
BFAHEATE R TEHAMBEREOBMZHHAT S C
ENTHETH > Toh, RN E L BB EHTHNIEEBM O
D HETS T IR (KPR D SRR 2 L FFERIC TS d
PREND B DN S, AFRFEEDOFRIIMARIC K D 5
BBN. B NEOEHICRER X% %2550, HEHE
EOMHEERZ MR LT pENH 2 L Bbhiz,

WiKiC & D IGEDMEZ 7RV R Tld. VR TREPR
MCT Y TN TR VS TREA SN, L
L. VETOBRBEZMHIE LT, THOENEZT
WHEWNNEETH ST L WHIEREDH D, THDE X B
fREEEIC, SRIOEBXDODIXSICHY Y VAR ECTE
B, UG AOHINTE R GD L WVS T L EEE
LN 7R 5750, SEEROMAZ & LT, BEOMRSR
RO C LICHENEEENETH oA, . T, &
AR GO TGRSO 2 & T HIFE i B0
TEIEWIE S TROMER T RPRERL EEZ 5N,

REEP S ER T a7V EA LTV AR T <

23

Za TIVIMRICY IS Te B ). = a7 )b ERE L TVARWY
fifd T =2 7V B e K U Bl | O D HIC i
o HOLICET AT ENBFENT Wz, T2 7)ud
BICNL> T2 M) BH B &, SEFERFHOBIZER L TH
WiZ ET, ML IT o7 DRIENRH - Tz,

BRI LB REL LTE. TTRA - o
S5 DRWKEHINSIE D T TEALE N REEE ],
7 LVF—8L NEREL BRI XSxn] 7> T
Wiz, TTEA - O] S [HEAM FREEE] Nkt
SN —FER Mo e LI, HENLZ L. TRIVF—DK}:
L, EEEETEDOTH 2 EEBOBEICHIET S T
BRI LI TH D . G ORELT - HHNET
I, CBEIADORELZBIHORE ZRHELTVED
DEEZBND, TOT LM, ERGOREEME LT,
REEEERHZLEZ S,

BEOHBZH S L. BRERNNEOHIAEMENL, —
EOBEEGHEMU Tz, FERIEANORISA HH I,
RN RERBE T AR U TE R ERME 5%
Biah o eI TE %, Fio, BRRICREEL
R E NI BB OREIRD TEEBD ) Tholee TDC
Lld, BRI L REENEY L RS TH - /)i
RO ITN104%THO, FEALDNHRTREE LR
FORBEENDIEDN ST &0, BEDA L RAICEZE
AL T L EBEFBDOBERIC A > 72D TRV EHEIIE N
Do

I ORBEEFIAEZ BICHTZ0 . KRG
DNHERBIEE NIV T, 2 < DRFITHIGD FTRER HE
BWZEE UM ZER L TBL 2 et ks, HE
W RS OBRMIE,. mEEICREE NG Ln{HY)
ORI LICEMIEDATREL 725, B2 % U 7= ik
SERONEE - B - BEIRE - IEER 7R £ 2 < OFREITH
JSMATREL 72 % il 4 DER ORI G Ui - iz
L CHBL T ENSHROFEE LTEHEERZEEZ S,

FAE PSR — 2 7 LR E LTV AR T <
ZaTIVMRIC I S B, 2 a7V A L TR,
Mg T =2 7))V LK U Tz il ) o =DHIcHsd
HIfIC S % 2 BTN TS,

EF - EYNRERERIC F R R E T TR S
A TIERE Nz TRERIC BT 2 TR RS LIGH~ =
27 V] IR ENTWATID KB Y80 % D filia 1< X fis
TNTWzZ i, BF - =HMNBEIZEOEGID B E N
TWERRTHZ bz, LALELHDE, BRMOW
e MBI OWT, BILULIIE EXESNTL 2MED
R EZEDEREH S, Eails & OBFE TR
Mz, BROEEHAKD DS >z ENERD—DLE
ZHbN%, MRE LTI, HERMNHEENA LIRS LED
T, KERHFICAED THEINZMEDY X b Z/ER LT
BE, IFFEHEREICIIZDOY A S OBIEIENIC SR T, M
e BB OEME LT 05X XS EHELAVELT



AIREERANITI S ES  9344% (2012)

BLTEMRELEZONS, Tz, FHDESICHVY
YARMECTEHEIIE, =TT DRSNS OMMNTE &
{7BEB7sH, EHBOFEEHTHNLTE 5 S5 & ERoEK
PSSR E DIEE L AN D TIREVN EEZ S,

R LT RS ORER 2 BENC, REAIIN - fi
RNE BITIF I - 17 - RREEHPIG 35 5 L Ol
Zifb U, PHIOTELRVRDOIZRICIHA TH T ENE
HREERXD,

V. BEX#EK

D ABEF D KHEROLRRER BN 2 N
A A7 LOWE @ HAZRE A, 45, 99-103
(1998)

2) H b SEE RS DR IR L RS L R
#, 111 (5), 606-611 (2007)

3) s - THEFERHC B 2R R E LIRE)~ =27
VI HNEETF - BN B B R E LTS
B L NREERRAOE, 384, 2-6 (2008)

4) GHRIETE R GATE AR A T AN RS R i S
RS BIF 2 R IV HEOMR - © X 3 EEEENIR

&, 12-26 (2011)

5) RA—K  KERBITZT 7 AV FOFIM : €&
X RNRHEERIN D A1EE, 43-48 (2011)

6) BIEIC L REBEAER BRI R T SIS~ iR R A T
Zuiic~  RSEE101 (2), 150-153 (2002)

VI, HiEE

ARWFFEIE, FRR2BF LA L LT ITb NIt D%
L LICEEDN B ZRD L DTH D, HEICHIZD T
T ivrEgRfisOREL - BHRET OB O,
SEHH L B,

MRHARRESRIC B % BN ERRRR T OREE I DN T

GiE] HAREX TId, Mg & & O IRREPH TR FEA U, BEFREROFFE M BT
LIRALDVE U EHERIE N D, ARIFFL TR, B2KHT O B AR & 52K OHTHIRI s K CRHRGI
DT, & SITKEE AN & ABEREANDFEICOWTHE L. SBROGHEIRARIOm FICEikS
BT eZHMNE Uiz UGE] 201146~ 8H. EIKIRN DR & TR 1 28 iR 2 X e L7 > 7
— MEE 2 R, AREERIE53.5% 68/ Th - 7o, AEKFIOGREFIAR (FER, ~=a27)V),
HBMRANOE Gl - 510754 >, #or, B8 BMHOTGE), REEMAR & EHEOBE O
HEMER., BEAOPE) KOV THE Uiz, R & RIZ98.5% THEMME N, £RI1.2% L Ix
86.8% M%< HIIF29.4% LI BT14.7T% Va5 T, =27 )VIF69.1% TH LU, b > /i D
85.7% TN ZIK L Tz, 89.7% DA T—E X 23 BEMEANT & x 5 7o, BRIZAEZ{T>
ToliEal398.5% T 89.6 % DR Ml & b Din st a CRRZRI Ulc, BB —MRENEIN UK
BB Uz, 48.5% DRk TABEZ LSO BFZRME LTz, BFAISIC LN TR ERLR &
DRKEET 7 IR Z B UTe, BRIC KB BHNOEEL LT AHERBD ] 320k, [PErtEizil
Wb 25D E SN, (B MEBE T AT I MEIZ2E L. N2 LD B ERRERDRIAH -
EHEE RSB OBEE, &SI ABEHELNDOBHRZEFD TR L THE T EMRELEE X S, KK
DEBRRIC BT BREEILE UTC, i, BMORGE « KRG, WTREAIRD BESR SR ZZN T E
BN ER AT Z a7 WML THB R ENH B LEZ S,

24



