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NTHY , ZNETORE L —FHL T\, —H,
THVETROCOBE & FERP & OBIE & FEt L
Te LR Dy o T2 3 RAFZEIZ IV T, RO DBE
BRIV, MR, e, MEEEE. ZEAkin, M, EH)
B ZLTHDEREFHE L7 ETHHERE L O
BN A LN Z 06 ROVOBHEIXZNET
o S TR SEMRE 1 &S U COREIR IR & B
IS AREME SR ST,

BN ERERIF & ORI OWTDO AT =X L
DOEDL LT EIZEZDOLONHIKITENE
OHINZEENR > T D RN H D, K5 T D

MIOWME D 0 ) —1XLEEE) S 10~20%Em L.

1 H 10~15 3RO E T HOZ R —H4E
%Z 10~40kcal NS5 Z @I T 5D
(Int J Obes (Lond), 2007), & 9 —2iF%H Z &
MDA N L AREEICIEN D Z 2 Lo T ARt
FROBREWS L2  HUR TE— T RA—RIE
BB FR72 EONZURIZ BT D[RR H 5,
ThbbA A VR ASGES T 3L
F =D ER S L0 35 2 & T EHE
Dy b — W8 FE UWERH % KIE 3l aedk:
MEZBND, 5H%IT ROOBEL AR
HRBPUME & OB X 1 = X AEIZOWT gt
LTV MERH D,

e 2A
E. ThE A

HEATRICBW T . HEVEDRWANITEH

ZHLTES> TOD N THRFEO Y 27
DE < FIUL TN E THRE S TO DHERIF D
fERRIA 7 LN LB CTH D Z LB B2
2ot Sk, BB 2 & < L7zRim e &
O ABFZE 2 Ffi L 80 & B RIE & o Bz
WT RV EECHE LT,

F. fEREfGRR g
Hriz7e L

G. Wrgese#k

G-1. fmCFHER

1) Hirosaki M, Ohira T, Kajimura M, Kiyama M,
Kitamura A, Sato S, Iso H. Effects of a laughter and
exercise program on physiological and psychological
health among community-dwelling elderly in Japan:
randomized control trial. Geriatr Gerontol Int.

13:152-160, 2013

) R RN E R ZRY v 7 v Re—A.
Medical View Point. 34:4-5, 2013.

G-2. FRHEH

1) Ohira T, Imano H, Cui R, Kiyama M, Kitamura A,
Iso H. Associations between frequency of laughter and
diabetes mellitus among middle-aged Japanese men
and women: the Circulatory Risk in Communities
Study (CIRCS). 27Th Conference of the European
Health Psychology Society, Bordeaux, France, 2013

H. ZNEMPERED HFE - BERiRi
Bz L
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IR TR AT B B & (T BR 25 % RS AL B X R B T T 36)
SIRMT TR

BERIF DTS « 22 ha— LD DN E W - e O3 H

WA R B EEESLER R E SR R 2%

TH PR RBROR TR E 2 RMEER N UL - AR %

B R RBERF B R R AR AT %
WHoEt A g 1 KBRS B R FER N 23 - AREIN RS

MR AE RO E R FE R AR R

WREE

BN, FERFIEE ORE MBEMEO LA AMHT 52 & KO WEHWI- R
FEOSNHFGEENE N ERFRE SN TND, T T, AFFETIE, B0 E W2
FEHEDBERIFO T « 2 b a— I RIFT B LM Lz, KIRRFEZA R
BT B THEBE BRI IRIR 252 1 TV D E & & T 40~79 mE D Mk (¥ B 5 4 40
N P ABE) 234l LT, B1EIORNEEN LREAELZHT I AT v
7 Lk §BREN LT, FERFIAEF O 23 AZOWTOBEOMFNIE, [F UERE
BIHE IR OVRF@ERT T O& T, M, Fln (£3m) & 1l Ty yF U/ IE@EER
WD I % s L TV D REFBEOIESINE HIREE) & L TRARKR (KHE. HbAlc
) ZHERET Lz, F7o. 1TERLERIC K 5 B Al X 2 KWV O R 238 2 728
 TRGHIINEE ). 2Nl E TRWGEVDEE & LT 220G, B TozE
ERRI L7, TOMER, MABRKICBWTIE, P 0.75kg DIREORD, %5 HE
OISR 4t U TR O SHEE O IME R, ZFRRF LR T HbAle fEDE TEH
M, 5 ik odE, MR OHEM, FEIEE) (1 AdHizv o) LEEHED
BN, SF-8 FHlIZ IS W= H KT~ U — 227 (PCS), 2RMIEEFEE(GH), Fithry
A & & BEERE(SH DU E DA BICRO b, £, IMAREZ LB & 2Bt
W TRET L2 & 2 A, ROBIINEE Tl 2 L CE 5 B OBEIMETR), Z2EFREL
HBOIRT, 23a= r—3 g LHERF OB, FAES (1 HH 0 0%
CIEBBE ORI, PCS. GH. H{KHEHRE(PF). {E/1(VT)DUGERH BIZHE® b,
DDA L ST, ISR EH L TEIBEENENT 5 & ZfRL ko
KT, kK QOL ki, MERFEEIZH T 5 HbAlc HOBEITHENH D =
LIRS T,

A. WFFEERY

Rk 24 AR O [E RAERE - SREFAEIC LD &, ThE
RIS o 2F (BERBAWHE) ) OFE
W, R 19 L R THMIIEDL LT, &tEiE
WAL TWDNR, 2056, BUEBRZZT T
2HEDERT. Bl HEML T, BRI,

-11 -

MAMSAE, FEIE, fhiE EEEOSIMELZ G &k Z
T2 TR IR DRE, AT 7R EOFEBR
#R B OHEERERAFDO—>TH H L5705, FEIR
JREE THIMBHED =2 > b o — s B Tl
O LIERBREGRB Y R 7 bl bZ b
WA SNTWD, Lo T BRI 2 kA



MRS o P — L RNEEEEZ N
%

PERIE OTRREZIL, Y BEUSNOREF - &
ERENEETH Y EFRAEICL H5EFHFES
EEIRE DS EE STV D 23, 2 < OREIRG B
(ZBWTIIATEVAERICR T 2 AT 28 8 L < |
BF - EIRIEOMKERITIER, —F, KRRz
VO OFE L ITMNL LT, HRFEEEORE
BHEO FHEAZIE9 5 Z & (Diabetes Care, 2003.
Life Sci, 2009) . KU\ & FWW - ERHE DS
IRk @2 EDHE SN TS (Geriatr
Gerontol Int, 2013), ZiILHDZ D, KW,
TERDFERIFIRIR T 5 R - EEh L & il 7
THRRERDAEERH D EEZEZILND, Z T
CAMFSE Tl BEIR I B & & Do Rkt 5 &
U CHEAEA LGB AT Z LIk [ Bno
PERIF D T+ 2> b o —uxt3 28 % Gt
TAHZEEHEME LT,

B. #FgExt4 & ik
1. %%

RBRR P B 2 A BRI B 3 W Clk e A L HE
PRI 25252 LT D 40~79 jek O it (3 R D
B w RGN RO DREFRAEOSIMEE LT -
TG, BERIFIRIER O 25T 50 ADOH LiA
HINI T, DD B RO BHIITHEIR S 3¢
BIZLDFEBENEONT 48 NEXTG L LT,

2. RO FHE

SINFITITE 1 BIORWE A7) LT EREHE
BRI HINAT T T N 8 W SE LT, I
ANBEEE - BRI OB EICHOW TR, BED AN
DFERZEBZBIAT T2, STIAT BT T NF, 11
B0 90D Ta T AT, DFEU &R -
RIRICET 2= 7 F vy — Q%52 L a2z
ToikEe L a T OMRIEEHAE DY TR NI T
R EERLE LT 1 YT AT X DEVEER
DM @EMTT /T LMIBMNTHZ LIk
HAaAIa=lr—varENLIEEOOHEN, @%
VMZBET 5 A R RO g - REDOREIC L D H

-12 -

WA EOROCOHE Z 0T 12O OSSR E1T
<77,

LI X, T N—TTED RDOEMN, . F
WA F 21T 2 & TULHR 22— T I8
T E LTYT O =7 A4 X Th 5, IKH:
ELTHEREE)NT Z LT TR fhosing
EDRT 4 By TFROMEREI e ELEE
NTWb, £72. By v a Tl uOBFRICK
DUFEDEIEZ R T —ET < e 7 A
HIT> 77,

BERIFIG T OB INE ZIE, o ART (1 » HAl
FOBLOIMAZLA » AR ET) @ HbAlc fH
ZRHIZ Wz, £7o. FlElE Rk&lE (8 [|IH)
IZHRWTIE, &9 R (1 M ofTERR&R R I &
DFENIBET 21TEI O A ORI . IfE, O,
B AR SRR ORE & B it AROE M E A
WA 21T o 7o, B ERARGRIERE RS L ORIZE
AR REERE I DUV T D D AR M VIRAT
Z1TVN, 0.05-0.15 Hz F TOJEEEH k% low
frequency (LF). 0.15-04 Hz % high frequency
(HF) & L., ARARERIBEEDOTEEE & LT LF/HF
b % RIS AR R RIS RE OFREE & LT, HF Z W
oo T, BEMZEICL D BEAFICBT 2% 0O
SARE. BREAJA N LA Geriatric Depression Scale
(GDS15IZ L % 9 DIRREDHRE, A EIETHa
Ra=r—var, HERFFH, 8L SF-8I2X&
% fEEERSE QOL (ARRIIEEEE(GH)., & KH4HE
(PF), HW&EIBERE (1K) (RP), K DJF 4 (BP),
& (VT S ETEHERE(SF), L OREEE(MH),
HiE&EgRE Oksth) (RE)) Zilii L7z, B{ATE
L, AT Y R R S IRIES) - SEGHT X
% B TG B & 2 R AV e,

B, 2INOFERRH 0 | A&, B
PRIGIBIFE T OSME 23 N & BRI TR O/ L%
FEo o2& 17 N%&E D7 40~79 5% O Hidg
BB 440 N Ur ABE) Hfifrsigel Uiz, BEIR
JEIEHE D 23 NIZHOWTOMEDOKREFHNTIL, [
U RSB TR IR IB OTRFERL H OF T, M,
iy (£35%) % 1:1 vy F o7 S87-3E3M
Fraextie UCTEELICEE I LT D 23 f



Rt L, 2 0%, R OT — 2 NEdL TV %
19 NZEFEIREOREZEML TV D REFEHE
DIEBINE GHBEE) & LT, EHESNE (O
ARE) L O TOMRERE (KE, HbAlc fA)
ZE L=, (K1),

FWOBE ITERIERER) 220, TABOR N
DOBEE DI ART IZH_THEIML T ZAE TR
WHEEIIEE) & L, LS E TROGEDEE) &L
7o FEMTIZBEI LT, HbAlc fEIZOWTIE, fEE
HEOSNF L IEZIE THE L, HbAlc A,
Ofa - E, B fehRegRe, A E R oEZ, SF-8
IZOWTIE, IABERIR, B HINEE, RVR
DREZ I T 29T AR TOMNT 24T > 72,

HbAlc >, GDS15, SF-8 72 & O¥fiEd
MARIHE DT, FEOHD t BED LLIX
Wilcoxon DFFSAHNARLFIAR E &2 FV TGRS L 7=,
I ANHT DAV DD 8 5 DN OV T,
PERI, AEERZTREE L7 LT, S ELEEIC TR
P L. WEEHENT IZI3RERT /X~ 77— SAS, version
9.2 (SAS Institute, Inc., Cary, NC, USA)Z i i L 7=,

(i B C DOBLRE)

ARAFZETIT 9 B FERAEIC L 0B 5N 5 1H A
WEOFIAICEE LTI ES0BE FHE fmBia &
(R BRI HRY o B AN EHR ORI
REEEIT), AXRY v 7 Ra—2A FER
. LT, JEE R EOT — X2 oW T, f#
NIEREZHIFR L, MTDIFRFETE RV ID &
FNCERDT—% 7 7 A NWEAERT D, I ABFFEIC
BWTIL BRRIFEICE T 2 fMBREEEHC L7zy -
THIFE A i 5, WFESINE TR L TiX, A
HEE EORE ., RRIEE - FERIEDOHERRZ +312F
BT oL LI BIMEICHHAEREEZSEZ 2
TIAZER S 2, A A (K) BF7EiX. wFsE
HOFET 5O MBELE B SIS TR DK
REGTET 5,

C. f55%
1. XIREF DR

fEFBESINE 2K (TR OX—2F 1
REDFFMEIL, B 8 A, &tk 32 A &FF 40

- 13-

ALFE D D BRERFBEEDMH)IE 23 ATHY
SEHAER 67.516.7 %Y B 156.015.7 cm
ThoT,

2. ST AR

I ABERIRTII AR T, (KENFY 573
kg 725 56.6 kg ~EA L, K9 KRR 9.1
REfEI/AE 225 12.5 BERAE ~IEI L, Z2EFIL
WP ¥ 775 B/ 05 73.8 [8l/ 50~
L. ENENABEZEZNRD BTz (p<0.05) (F 1),
F7o. R OUE, ERIFM OB, &k
EE) (1 BdHc o) & EESEE O,
SF-8 FHliZ S\ e H R~ Y —2 a7
(PCS), 2RI FE(GH), T H % 555
RESF) OWEN A EIFRD b i,

A NFE D BE PR IG BBE (DM(+)) & FEHE R 5 B
(DM(-) D & E %2 SNl Tl Lz & 2 A,
DM(H)IZF W T, REN Y 584 kg D 57.9
kg ~JA U, %5 RER Y 7.4 Rf/AE D 5
11.9 REE/AEITHIIN, 22§ R AR ML E A3 45 75.2
mmHg 705 71.2 mmHg ~ME T, ZiRRO A
DY) 81.2 [/t 749 B/ TF L., &
NENICHEBEZNGRD b= (p<0.05), HbAlc
EIZFY) 6.63%0° 5 6.46% 289 B 7S R,
572 (p=0.09),

BRI 26T D RBEHEEDOSINE (I AR
DM(+)) & XtHREETH 5 IESINHE (DM(+H) DR E
L HbAlc fEZSNIAIZ TR L= Z A, T A
BECITARENFY) 584 kg 775 579 kg ITIE T
L. AEENRD LN, ZBICHEE 0=
RO Lo Tz, F£7-, HbAlc EIARE
TIE Y 6.63%0 5 6.46%IZAKF L, xfHREET
XY 6.95% 5 7.11%I ESH-9 D@ 28 &
Sav, SEABET R RBRIC LR THEIZ HbAlc fH
MET LTWiz (p<0.05) (E 2),

BAEIZ DUV T, HEIRIA BB (DM(+)) & 2 W RN
BEL VD BRI/ T Tl L= & 2 A DM(+)
RVHIINEECTlX, Z2I0R1# T, HbAlc fEAEY
6.58%71 5 6.25%IT (p<0.05). ZZHRIRE LA



¥ 822 [Bl/Z37 5 73.2 [E/4312(p<0.01), = E
NHEIIKTFLTEY, DMHEWEADRETIE,
L FR R AR O Y 76,9 mmHg 75 70.4
mmHg ~O{K T NHEIZED 5L (p<0.05), F
7. HbAlc fEIZ DV T DM(+H)%E BN EE 13
DM(H)ZEWBARE L VAR N 2 MR b7
(p=0.06) (X 2),

D. &%2

AHFFENL FEIRIFIRIR A % & D HUIRAEE O &
W 2 X LT R WV OREFEHEIZB W TR N
AR EDEyva vy ERMLLT, BERFEOT
B+ = ho—/, QOL % (25 % % 8% it
L7z, ZORH, FERFEZ AT 2 50NF 13 - 4
WhE~ TV SHIESMEIHRT AR
HbAlc fHASFE L, ZOFITEC 1 @RS
D OENICET AITEIAENLZFE BT X

VIR ATz, LI o TURWOREEHE 13,

HEAEICRB TR OHEZEINSED L &
HICHERBO Y b — L2 WET D01 H
D AREMES R S T,

B EBERIFICE T B EATIFZE T, EV R
e EBNRYE & (3N L CL BRI ERE O /%I
FEEO FRZIHT 5 2 & (TN RENFEIC
£ 2 B ER LG 030 ML R 5 B % TS
ERHLHEWMEINTBY, AIEICEBIT S
HbAlc HEDOUER L OLEFH RO E 2K
TiE, 2N S OEITHIREOR R 2 XFFT 25D T
HoT,

FD HbAle EDOUGEIZET 2 A=A L&
LTI, IRV OEBIENET DD, %
STWAHEOHEE I v U — X LEFRE D 10~20%
HOMUL, 1 H10~15 2MO%E N, 1 HOHE=
KL F—% 10~40 keal I EH 5 Z &R &
TS, RIFETIE, MABICBWTHFEEAZH L
THE BN 1R &7 0 ¥ 3.4 BRI L C
Wi, ZZTI5 GROROOERE =RV X—%
40kcal & RE L7ca, SMABRIZIB W TIL, 8
ICF T 4,352keal DIHERH Y . Tz G
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IR T IEH 0.6kg & 72D, AT, W
Ta L F S — L EDOA N ARLECEREKT X
LR BEHZ b WESNTEBY . VT8
—a VBRI EL DA R UHERESEE T L
T HbAlc DLW FEIZEN T [REE L E 2 b
5o

AL T, WL ORI EZ BN,
AEION AFZIB T 2 BHEOEIEIT 25 (8 N)
LD BHEBRNTIT 21772 > Th | R
WCREREFR LN T, BT, otk
IZHARTHEEZH LT ZOHENRDRNE NS #H]
HhH0 | AEIOBMFIZTBWNTHE SRR, &
PEIZSEY 9.7 WERE B S 13.5 FefBICHE
[ZHEIN L T2 2 & (p=0.02)(2%f L, BRI
6.7 REf,/ W H SRR & U ML Tk
O SIAETHZMEDOKI S REH LR > T
mnole, Stk KO FREH O PRI D Bk
IZBWT, HERFEO TP - 2 e — /L ~DRN
D NFNGENRDHDH0E DD, BrEOWERER
WL T EIOICFHELSHRNDOIMER S D &%
R 5. o, A ENIHERIF IR A 251 k22
B B EEVEL TR U728 i 72 Bk T O HEE
ZALLEGAER Tl 2oy, L7zddo T, IREFE LI
VR 2 Al HRRR A T i L L RV D2 R A et
TOHUENRD D,

E. #am

AIFIETIX HERF AT 2F & & oIt R
sl ARG, BRI O T e 2 hr—L
NOENDORERR LIz & 25 VOB
Tl HRH) QOL OAE M &4, FEIR
ABE TIL, WGt L el L C, HbAlc fEAA
BIUEKTLE 20Nl I LI 52 L
T, BEAFBIZBIT 2RO OBENEINL ., 21
2P T, LEFRE DI OIR T, HbAle fEOIX
Tl BERBO T - 2> ha— BN 5%)
BEARIE ST, BV TR 2 Pk AR VR &
HRIRIC HH AR D AT < Rl e A
LN HRN, SHEILRHROERIZLY |



ROBIERN D ORE - EH) RIEZMET 58
WDO—DL2 D Z LIS D,

F. fat R fo [ 15 v
Kriz7a L

G. ez«

G-1. LR

1) Hirosaki M, Ohira T, Kajimura M, Kiyama M,
Kitamura A, Sato S, Iso H. Effects of a laughter and
exercise program on physiological and psychological
health among community-dwelling elderly in Japan:
randomized control trial. Geriatr Gerontol Int.
13:152-160, 2013

D) KFEHH RNEAZRY v v Fr—A,
Medical View Point. 34:4-5, 2013.

G-2. FRFER

1) Ohira T, Imano H, Cui R, Kiyama M, Kitamura A,
Iso H. Associations between frequency of laughter and
diabetes mellitus among middle-aged Japanese men
and women: the Circulatory Risk in Communities
Study (CIRCS). 27Th Conference of the European
Health Psychology Society, Bordeaux, France, 2013
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%otﬁﬁﬂi«@%M$Lﬂ&60k”

HME~OSMERESA.
YIEIREEZH1=-5 48 A

SMOFE 8 A <
REXESME 40 A
(N ABRE)
B mE WRREE EPERREE
(DM(+)xtEBEE 19 &) [ > DM(+)23 A DM(X)17 A

X1. O 7a—F v — k

7.2

7.1

7

6.9
“*=DMmM(+) ST AR

6.8

6.7

/ -
HbAlc (%)6.6 K =DM+ R EE
6.5 \
\
a

6.4

6.3

2. I AEE L XTRRBRICB T 2 ARIEIRT1 D HbAle DHER
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== Dm(+) LV INEE
DM(+) &L b 3t



&K 1. MAHIRIZR T D BRBEREFOHER

AR A% PiE
KE (kg) 57.3 56.6 0.03
BMI (kg/m2) 235 233 0.35
K58/ (h/w) 9.1 12.5 0.02
GDS15 3.1 28 0.29
RERFFR KM F (mmHg) 119.8 119.2 0.83
R RIEME (mmHg) 73.9 73.8 0.97
TEpFDEEE/ ) 77.5 73.9 0.04
RERIFRI R B miE(Hz) 1223 1173 0.87
37 o1 B I 3R Rt R (Hz) 1347 104.3 0.32
R R iE(H2) 2.9 2.2 0.24
ST A5 B A R R (Hz2) 338 43 0.70

#£2. BERBNMARE L BEICBIT AKE, HbAlc [HOHR

MEPRIS T ABE (n=23)

HEFR R ® BREE (n=19)

AR AR PiE AR AR P{E P{E*
KE kg 58.4 57.9 0.05 66.8 66.7 0.79 0.21
HbA1c (%) 6.63 6.46 0.09 6.95 7.11 0.26 0.05

*HERFNAREABELORDEILENDEDRTE

-17 -



A ST BB AR R B B (TR BR AR B S AR TS BB R S P e 26)
SRR

BWEDRTT ¢ 7 I0LERI ADNVEIEBERFIE - R PRI RIET
I OW T DOFEFIE

wreoas  wE BT
E LB A E R v 2 —  BRIgE R v 2 —
BERIROTIERS  BRAR AR e R

e =
[ - HAY]

OISR R L AT ) D7 EORMIKATIT T <, TRERIVEABS O LEREIER O
FIE « I HIELS b 5 Z LNk Z TICHE SN TE -, AL, EVWVEDRY
T4 TR DB ADAETE BB ORIE « BIEL T ~DOREBEEZRFT L2 ZHME L
TEY, R, EERNHESHSHR AT BRI R AL BB B L~V 27T )3
ZATIT W IR A & T MU T B NSH SRR 12TV, T O R EMEET D,
[715]

1, B EMIE 0 N—=R T A UBERRFIC, R, BEIMEEOR DT ¢ 77 LE R 12 B
T 5B MR L OVEITEIERICRE T 2 90E (GRFENZ., HbAle, BHRES) % %t L.
WRAEFE DARERITTR & IRt 2 AETS B ER O B LIRE & OB#E %2 1 48 IR - Bt L.
R=2F A TORTT ¢ 770K 2B 3 2 B MR R BRI L 2 4T85 1E%
DikE - B L OBENEETET D,

2. ITAWETE  EFEHRIC L AR YT 4 TR DEER 20T 72O OEMIM A E TR E L,
3~6 H H RO ARi% T, DERR 13- & BRI 2 T, B AHIE, ik (i
B, HbAlc, IMIENEEEE). MEREZ I L, It AR 2@ oA ERERLCLD
ANBE & T 5,

[RicAE]

AT EAFZEIC I 1T AR EHC L 0 . YPdEBE R OB - BERA 132 fFilicksn T, R
T TR ER TH D7 A L CR Y BN NIIEHEH ] 13 34.4%TH Y | i -
I EE A~ 2 U CE 9 BEEDMERVWMEIC S D Z ERRO bz, £7-. HERFEM
E. FERERIREMIC LR, X T T 4 TEMERDT ¢ THEME D 2 WLT DB NRD 5
. ZORINOERTR &A% O @ RIfENT S O BN RIB Sz,

W2, IAMFIED W, & LT, fFZEEERER DO K FE S &2 R IER Y v # — [ CHE 8 L
FEHEZBRME L= (B3 100 #), HRIM NSRBI AR L2 I, BUE, 2INmEA
FHrRAr YV a— VRPN TH Y | R 26 [FEE D OWEEEE OB A RE LT\ 5,
[ i)

FEWTHIR N L 0 | BERIB & RO T ¢ 772 DFRA R A I BV & DM 23320 BT,
A% ETR IR BV GEURA IS X DRl 28D . IS A2 £ 5, &
2, EIEEIERICBEE ST D, A= — L OBEME LT D Z L Ic L D ARAFSERRE
DEHBTHDRTT ¢ 7 720BRR T & ATEEIEREEA L T 05 & OB 2R3 5,

-18 -




A BFZERH

DBEFEERIA N L RIT D D E ORI
PRTZT Tl < | TEBREGREE OATEEE
JHOFRIE « FECIZ IR B D 2 & 3Rk
ZHROICHE SN TE L, DARETIE, B
FAE DA RWIHE A A2 FE i LT D Ml
WERZRE LT, 9 DR AR FFE
JiE & B9 5 Z & (Stroke 2001), HREHY
AN VAP DRBOIET Y A7 %
KEH5HZ L& (Circulation 2002) . FLZ1Y
PAR— PR BV U R 7 25
X% Z & (Stroke 2008) %% HAR AN THI
DTHLMNT LT, 61T, 9 DIERNAL
EAPRER DBk, RGBTSR L BEET 5 2
L (Psychosom Med 2008, J Athersc
Thromb 2011) , &V ZWIZT= D Z L ANE
= E & B4 5 Z & (J Epidemiol
2010) ZB HMT L TETZ, L LRN B,
D ORERRLA MV RFED R T 4 77D EE
FIIR T2k DA A DWW TR 2L &
A2 FEITRW, 29 LIeBEmOH R,
FEERNWREDRYT 4 7 1B KT 2
DEMAREH SNOOH D, HEEED
DWFE T N—TITAETEEZ R LR T 47
AR B IR IR DORIE - BT
U A7 @ 5 Z & (Circulation
2009) BN & D LT fERRECE D3 BE RSN D
BETH D HbAle 1K F S5 Z &

(Geriat Gerontol Int 2012) Z#H& L, &
WAL SR A T AL BINESK
O, ITARBRENT LA LI
LT&T,

TR, RVEORYT 4T 7
OFRRYIRIIT A O A TE BB IR O FIE - EiEAk
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RS  ERE E IR AR LA BMEAD
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HEICLVBMEX ¥ oL L T RTOBRAE~
DBMEIT A 23 —R 274 (IS ANFEREZE 93%) .
B 22— 24 4 (T ANEH 86%) DFF 51 4T
Hot= (K1),

2. WD TE

Wk 25 4 8 H 1 HICHFERi &% Ehi L. #F
BSMELVIFEEEZS. 8 H6 H~9 H 2 HDH]
e 4 0 X ATHI ABEIC I AN % 20, #2100 AR
ZXIEBEEE L9 A 3 H~9 A 30 H D 4 #H[H
R AR A % S0, BT AHE A& of R
& LTCUEAER(L Y 0 A 4 — 3 — Lilgakg o Tk
W2 AR Z FE i L7 (4 2),

I, IR 38°C, 1B 56% DKy kAKX Y
I T AVANT I A —DIREDO T, MEEHY
TR4As pfEloTa~w~w =TV EHEE LT, T
nvvyth—vErae~vtr A VEEHLZED
FE~v =RV o Ry —TUhkEE LT
AL~y —UF A NVONEMTT R —,
HEI—Na—<r LTy N AT A
T, vV a—TLERAELLELOT, VT vy
NI DF DIEHALP IR E END A A V%
e Liz, £z, ~ o =T b EhE L



7oo PN, #H 3 [EI4ER TR 12EITH -T2,
JEHI, k- R ARERICHR 2 £ L7z2s, FH
HTHBITERWEAITIT MO B IS A% 5
WL, 2 12EE LT,

FRAVIATF: 12 B OIS AORT (FIEFRA) | Al
12[EI DA &2 12 BIOAS AO R (F IR |
%A 12 BIOSADE (Ref&tid) oFt3E, 4
HERE & ERRHAEZ 2 Eh T X ToOXf
GEITR L CHEM LT,

3. fAEHEHE
(DA ER 2 A

ME: e RIME, f/NEIC2W T, 5 (AR
W L7=1212 1 [BIH 20078, 2 [EEM L7211 2
[E] B 20078 U, 2 (5] 0001 EAE oD FEf % fAr (A
L7, I, Ao 2—1U > BP-103i11
ZREH LT,

AR JEAT IS T 5 AR R BRI &
fEHT L. RRIEGEIZ IS < Be RS O HT & J8 3 2%
FEIRD AT N T Do & S Uiz, FREEIZIE,
DHARIRE O YR 2 (SDNN), &KUY, it L7z
DR O 220 BB (tMSSD) % H
VT H ARG B | B A AP RIS B & E AL E AT
i L7z, BIEIZIL, TASO (BkX&th YKC) ZAff
AL,

ANV APE MR ER 3 M I AT &
FRERICE £ B L 72 MEE DR LE T B X
DAL AEZBIE L, BIEICIE, BB T
WEE 770tk 2R LT,

Q) E R A

IRAEARZE.STAIL (State-Trait Anxiety Inventry) %
AL, IRZFEEEB) & [ RERTEHEA] %
NZENDERA~DBEIZE N HAREER L 2 S8k L
776
fFERE QOL:SF-8 Zffi [l L, 8 T H OftHetl &

2 By R | TV IRHERE) . TV KT D B ##%
TRl . MR A ), WET)), THEAETEHERE )
LOORERE |, DR <o B H & EREEE) 2o
TOERBIEZ, AaT7 )7L, £ 8HEDRA
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IT ML R~ — R a7 K OWEME Y~
V—2a7 #5817,

4. G

AT ARE & B ABE O 3G O FEMEIZ D
WCOESEE T ITEAEZ R L, tRER O A
THRMBEEHWTIR L, o, B HERREERE
(SDNN, rMSSD), A kL R (WK OfEbE
JUEENL) . e /AR, REEANEE e A
QOL OHKH~ U —2 a7 RO~
J—Z2a 7| ZoNnT 7 aAF—"—FH% 1 D
DR FERL. T a~v~v =DM A L
D XEREDE R R AT T2 6 D),
NAIR (T~ =20 ADRE D L)
IEE T VICTTRET Lo, £70, milE, %
EDEACDZENZ DWW T 2 VT L
77

C. f5%
1. XI5 DR

F LIZHBEORME 2R T _X— AT A VD
Bk, Fln, BMIL, BUERIN, BifEME, IRAE
A2z, fEFERE QOL (HRHy, Mt~ —
A AT ) AZDOWT, BT ARE &L R ABEE D
MICHBEEIIA LN o T2, 22 L, B AR
HERED SDNN, rMSSD, (Z2W T, xtHEHET
& <RI LR ST BN OV ARE TE DN -
77

2. Tuww vy =0 AR

# 2 TN AR LRI A COT R~
=T DN AN KL DEAREDE N E RT,
1) IUHE AL BRI
U i 30/ 4 AR B I 0 BT A NBE T B
108.1/69.2mmHg 7> 5 107.0/67.3mmHg DZEAL., FE
I A 107.0/67.3mmHg 7>5 109.5/69.3mmHg
DOEALT, BN ARETILIEN AFEIZ 107.1/67.9
mmHg 75 114.1/70.5mmHg OZAb., St AKFIZ
114.1/70.5mmHg 7>% 109.7/68.6mmHg TH Y | A
BRI N R AR 1= (WGHEHLE p=0.02, $LiE



B p=0.006) (IX]3, 4),

2) HERRFRRRIRE

SDNN (22T A E 72 AZhR
o7z (p=0.53) 3. SDNN [ZATHi/T ARETHT
BRC 31.1 705 39.4ms D2k, FES AKRIZ 39.4
2D 37.3ms DAL, B ARETIZ, IS ARE
12 36.3 75 30.8ms DAk, I AREIZ 30.8 225
25.6ms DOZEALT, WL b I AR HHARRE
TNEFRAL L FENT AR N3 2203588 &
e (MEEOZEDOREIX, AT p<0.01, #%F
T p=0.50) (4 5), rMSSD (Z2>W\W ik, A&
ZARITRD bivZe o7 (p=0.34),

ﬁm%n@

3) MERIEAETCEMICE D A LA
AT ARE T ARFIZ 524 /05 44.5mV OE
b, FEAREIZ 44.5 105 38.3mV DZEA(b, %I
ABETHA AKEIZ 29.0 205 43.1mV DZEAL A A
a# 43.1 775 15.0mV DAL T A E 2RI AZDER
o btz (p=0.005) (4 6), MEHEIE{LIEIT
{L ZOWTIL, BTN ABEIZI W T, STAKT
B OB AL BAIMET LA EARD b
(p<0.0001),

4) IREEAR
ﬂ;%\)\ﬁf &, AR 411 225 37.5 DZE
b, FEMABEIZ 37.5 5 404 DELTH -T2,
I ABETITIEIT ARFIZ 40.6 0> 5 40.4 DAL,
I ABRIZ 404 755 35.0 DELTH Y . A&
ANHREBFRD iz (P=0.002) (K 7),

5) fEREEIE QOL
%%%%VJ—X:YhOwTiwﬁiﬂﬁ
I ABFIZ 48.4 705 49.6 D2 L, FEI ARFIZ
49.6 725 49.7 DAL, B ARE TIEI AREIZ
493 75 50.5 DZEAL., S AT 50.5 725 50.5 &
ZAb72 LA BRI ADRITEO bz o7
(p=0.90) , F@%%?J%Xﬂ?ﬂowfm
ATHEAN ARET, T ARRIC 447 225 49.5 DZEAE,
I ABFIZ 49.5 5 48.4 DAL % HAI ABE T,
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FEM AR 47.2 26 47.1 OZAL, S ABEIZ 47.1
N5 49.1 OEAL T, AR OMEA D FED Hi
72(P=0.067) (IX] 8),

D. B%
Kﬁni@ B3E4BEOT7Tr~~ P —
AT X 5 B ALR L EOIR T, B
f‘fﬁlﬂﬁ’%iﬁbrﬁ&@{tﬁrﬁh A RV ADIK T, RIEERZ
DA RNOT 4 7 728G 2 E TR 72 QOL
O HEmBARO b, 7T e~ vy =T
WT, ZNETICHEMERE 2452058 E Lo
Tu<wtT =00 AN XD EELEMBOET.
HARMEAREE~ DR Y, 114 NOFAZRIRIC
LT a~vbtEREHALEbEENAICELDH
AAPRIRBE~ DR D | BEYIABLO & & xt
%&LKTBVV/ﬁ—V@ PN B
A DWWV OMPAE XN TWD D, AIFERIZBWVT,
Tuawwyt—Ul LB MEOK TR B AR
HEREm LD RN Z N E TOHRE & FERICED
B, TD X D 7R, SIS RE Tl
— O NICBNTHRBOONDH T &, F,
Tarvvyh—UHEMTHLAD LD Z LN
N7z, bivbiud, ARBFFRIZEERT T,
FEAREE o> FIRIC T e~ vy h—
DR AE T Ulc, EEEOM ATIE, 1 EMIC
VDI A% 2 o ARG 8 a1 305 2 & 2k
Tuvvy =TV OMRERIES HT VA T
bolz, Fio, MHEFIL3 DOT BN BAFAIC
JECTT YA A N EZRR, T o~y —II2
B Lz, Z DI ADOFER IRERL ORI KLY

fEEEESHE QOL D RITFRH bz b DD I,
H AR RE MR IC L D A M L A Ik 5%

RITFBO DN o 7o, RFETIE, A% 1
BEENZ3EE, KOERLTERBLIEZZE, £
TR~xAANEY Ty 7 AR EBRE LTHM
ALELbOEFERALEZZ Sk, MEDKT,
H AR EE O BEm, A b L AOIK T, #/lf
B DN A TERYRDFRD DI o T HEEIC S
WTOMELHFELNTZEEZILND, IBIT, IE



DA & FIER, REBARZZ OB, R
QOL D[] EAMER S iz, ABFFETIL, B
PREEREDFEIE T4 5. SDNN, rMSSD, 22\ T
I EN= WAL Fia T R oY WA NI a W)
DFFAFNZ DN TUE, BT ARE & B AREL D
FHCN—=A T A VIFDEDENRE ol &
WERRTHD EEZBND, KEEIL ZhbHD
REZBE LT, I OICHGEE S L ClRRORKR
MEET DL TETHD,

;ﬁtg/A\

W3E4EMoTe~~ v h—0N AL B
H AR RE OTEME L, MEDOK T, A FLX -
RO AENER YT ¢ 70BN 2 &
FERBOMEERE IC BEHE L 72 QOL D ERFRO b7,
LTemoT . 7~y =R YT 1 77k
a0 L, DE OWEFEHERT - I IR 2 F
B L THHTOHAMREERD S,
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T

HA% (n=58)
| i (n=1)
¢ FEHALNT (n=1)
E|ft (n=57)
A 4
A 4 [ %“17]’ W A 4
B ARE (n=28) AT AE (n=29)
o155 1 » A RN A% Fhii (n=28) o i 1 A RIS A % F2iti (n=29)
N
v (n=0) % (n=2)
TR &M 72 5 72 (n=1)
*fENDHE A (n=1)
[ omem
7% (n=3) % (n=0)
o KT R (n=1)
* B N DOHA (n=2)
| memz |
Wi?% (n=1) Bi?% (n=0)
o HANDHE A (n=1)
*  mr

fEMT 5 (n=24
S TEHT D B BRSMN=4)

fif it 52 (n=27)
S FEHT D> B RSN (n=2)

M1, Ta~vv =0T X MEHERBROBINE D7 0 —F ¢ — k
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7/1-22 ( B5A B £t ]
[]
AV
| BTN AR | | BHAAR
I T
8/1 - HRBPESRVTOIEIS—
R .z
8/1, 6 [ NEHRE }
> A
8/6-9/1 TEYIITY | gmEYOEE |
V4 V4
9/1, 3 [ PHERE ]
S A
9/3-29 wmEyosE | 0o
"""" —------ 1
\V4 A4
9/29 [ BHRRE ]
A4 AV 4
12/19 !\' BRERS
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R AREDEHH

T RTEANT AR BREINAE  PE
AL A 27 28
ZHE, % 88.9 92.9 0.61
85 5 49.0 48.8 0.95
BMI kg/m? 21.0 22.1 0.16
£E, % 40.7 57.1 0.22
BIE 9% 3.7 0.0 0.30
IRHEHA M E, mmHg 108.1 107.1 0.79
YEEEHAME, mmHg 69.2 67.9 0.65
SDNN, ms 31.1 41.9 0.01
RMSSD, ms 23.5 36.3 0.003
R L B TTEM, mV 52.4 29.0 0.004
REEF R 41.1 40.6 0.88
2R EQOL (& iARY) 48.4 49.3 0.66

{2 B B SE QOL (¥ #H) 44.7 47.2 0.24
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R2. AN ABLEANABTO7OTIYY VDN AICLLBIEEDE L

P ERE TRRE SBRE PfE

In#EHAME, mmHg
BIgAMT AR 108.1 107.0 109.5 0.02
BN AR 107.1 114.1 109.7

MR ME, mmHg
BTHAN A BE 69.2 67.3 69.3 0.006
BN AR 67.9 70.5 68.6

SDNN, ms
BIEA A BE 31.1 39.4 37.3 0.52
BEAN AR 41.9 35.3 37.1

RMSSD, ms
BTHAT AR 23.5 30.9 33.3 0.34
HBHAN AR 36.3 30.8 25.6

I RELIZTTEAL, mV
BEA T A B 52.4 44.5 38.3 0.005
BEAN AR 29.0 43.1 15.0

REFZ
BHA T AR 41.1 37.5 40.4 0.002
BHAN AR 40.6 40.4 35.0

R FERSEQOL (B 1A RY)
BHA T AR 48.4 49.6 49.7 0.90
HBEN AR 49.3 50.5 50.5

R FERSEQOL (FE 1Y)
BTHAT AR 44.7 49.5 48.4 0.067
BEN AR 47.2 471 49.1
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mmHg

116.0
EDRE: HIF p<0.01
1141 %¥ p=0.02
114.0 7
,/
’/
/I
112.0 S
4
s 109.7
I,
110.0
081 T 109.5
108.0 A
e ”f‘
4 -
106.0 107.1 107.0
104.0
MAZR P=0.02
102.0
MERE hiiRE RRRE
== —RHIEAN AR - — RN AR

3. 7 rwwy =00 A L DRI ARE & B AREOIUHE = D 221k

mmHg
71.0
EDRE: BIE p<0.01
%% p<0.01
70.0
.-68.6
69.0 69.3
68.0
67.0
66.0
M AR P=0.006
65.0
DERE FERE RIERE
== —RIHAT AR == —REAN A

4. 7 r=wy =IO AL DRI ARE & &I AREO SRR = D ZE AL
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ms

43.0
.~ EDRE: BI¥E p<0.01
41.0 419 S~ #%¥ p=0.50
30 ——————————— = 37.1
37.0 { e
~\35<3//?>7.3
35.0 ;
33.0
31.0
29.0
270 MTAZRE P=0.52
25.0
VEHRE hERE RIERE
- —HIET AR - — R AR

5. T~y =00 AL DEIHIN ARE L BRI ARED SDNN D21l

mv
60.0
52.4 EDRE: FIF p=0.01
#%¥ p<0.004
50.0 \
1
40.0 ’
30.0
20.0
10.0
NAZIE P=0.005
0.0
PEHRE PRIRE RIERE
- RN A —— RN A

6. 7=~y —T DI NI & D EIIARE & R ARE O WERIE L E T EN DAL
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42.0

41.1

EDRE: BI¥ p=0.40

41.0 #¥ p001
40.0 404
39.0
38.0
37.0
36.0 35.0
35.0
34.0
33.0
320 AR P=0.002
31.0

MEEE FRERE HREE

== —RIEANT AR == —RHNT AR

X 7. Tua~v vt =00 AT X DEIHIARE L BRI AREOREERZ DAL

EDRE: #IF p<0.01
52.0 %3 p=0.08

50.0 49.1

48.0
46.0
44.0
NTAE P=0.067
42.0
WERE hERE RBE
- —RIEAN AR - — RN AR

X 8. T wrw~v vy —TON A K DETHINARE L R AREOREEERSHE QOL D4
~ U —2a7 O
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AT R AR TE B D (8 BR e R i S5 AR 98 B B X R S T 2 55 28)
RS S

PRI J6 1T % SR D FEREFH AL & BB & R 2

& O BIfR

SARgEE B 2 A (BRERKRSFIESCFEE WEHTR)
=1
AT TIL, EWEORDT ¢ TR0 AN EZ I RAICAT O 72z, #ilo [5£vy ) o EREIC

DWW TOERIMGHE 2 FEME Lz, WRREKAHICEWT, RVollis Ehit LR, ma2HL T
FIEEHE S HEOEIGIE 33.8%, HWIC 1~5 FRREDOHEILAT. 7% Th > 7o, flitlkoFH A& T,
ERBBENFIEE LS EIHEMITH o722, M - FEWBNTRET LSS, R ek b £ <
KDL, T0REMETH Y 46. 5% DFENEAFICH L TEIBEIZE L, BMETIE, 60wl Kk

1TENO RR 28 L 0 EVME A 2N R S 7=,

b, 36. T%AmAFICHL TR LRI LK,
MAT, ROT 4 7TROHBERO—> & U THBIMEER & EZZ2ITHORR ZHE L,
RY Y CEUFGHIC KD DR . Bk - b bz, BEMEERAEWE T, #2222

A. EOERE B

KIFFETIL, BWEDRD T 4 70
ADMEIE BB OFIE « BEELTHICE 25
LT 572010, BV HOWNWTOE
REFRA 2 PP IR I B W T T o 72, TR
Bz Tix P EEEoRERD RF L
ATEE BRI OB RE L 7> TED |
BEPRIF I DN T b LB AT AR D 2 F
Bjoo 1.9 f5 (AAREHTH43, 2014) & @ik
WA S TWb, 4%, RUT 477
OB AN L 5 AENE BB W OFRIE T -
HIELTHITEETHY . ZODDOHE
BI7e HRRFI D RO HNTNWD EE 2 LI
Do D, KRBT, 5% OB O
T2DIZARY T 4 7T DEBERICOWVWTOE
MZEGRAE LTV, EERIELIT 72,
MZ T, ROT ¢ THLHRER & ATES
EoORGRERFT 5720, RETEIO—>
LT 2ATEN A D B, EMEE
f) & EZZ2ATEN & DOBURICOW TR L
7o HBPEBIIZOWTIL, SBITHIZE TR
FETC RO MM O fR . B JJRAE AL D HEA T4 &
DOBEP/REIN TV D, Giltay ©DHFFET
1%, 10 FEOBHIAEORER, X—ZXF A
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VIEOBBIMEE M OENE T, BT Y R
AR W B A A S 4T D (Giltay,
Geleijnse, et al, 2004) ., F7=. K&tk
95,000 AN%& 8 MBI L 72fE R, X—2F
A VRERA T, BB O BV T,
CHD DFJE « FET=D U A7 BZENZE RN
HE N RENTZ, BRIV AZITONTH
BEIW2ANT, LVIRWEmA RS
(Tindale et al. 2009), Mz T, 3EMD
BERRAA ORE R LMEOBEIRIE(L OHEIT & |
NR—=2 T A RO IEBLA - BBLE PR )
IZOWTH B AFRD ST, Bk &
DIREBOTHEIKNY & LT, BRNIEIEE %
HE LTRSS, BBAMERER OF
SN RN AN =AY i W N =i g Wy

(Mathews et al.2004) . HEIR/NA N R
FHTH O AR AT O BBINEE R A
HMOVWHE THREICEWEA GRS THD
(Scheier et al. 1999) .

UL, @#EfTEO LTk, PR
D—oLLTEZLND, B2Z2TH) & %
BMEEMIZOWTOMRF 21T - 7285 IXR
ENTWD, RFZETIE. HADONALEE
JR & U TR R MRS & | ATEEERO T




E

BHicbo7emb EEZ BN DM
WCEB L, BEMEOBRBZIT -7,

T8

B. HFRFE

AWFZECIEL, MR KA (15,790 4) (2%
WT, MR AERBINC LD E ki A AT
1,600 & O ERICK LT, EMEIC LS
WX EIC KD AE L FEhi L7z, BRI
30.3% (N=515) Tdh-o7-, HEIX. FH<
DEHEO-DDORFEED B E LTITV, (&
W OEMEET, FROGBEPRMES, £
TEEECHFREE, FoO<DITO>VWToOER
LErEIA< AL,

Fo. BBMEEMOBRFHZOWTIE, il
HiIR 2 o A [E Mk CRHA 21TV (J-AGES 7
7Y =2 b 2010) . 65 LA LB SE &
KL LT B O 25% 2% LT BInE
MEE L CRBIEEMZIZICLD ET 208
FRIZIC O W COME L i Uiz, o stR#E
X, J-AGES 7'm =7 b 2010 k&E . ¥k
69,698 A (M 31,716 A (45.5%) 2tk
37,982 N (54.5%) ) O, HEMEEMOE
MIEDRENH - 72 12,163 A (BPE 5,688
AN 46.8%, ZtE 6,475 N 53.2%) EAIHR
o aiT o7z, EEFEON, M, Fln, %
BEEMICET2EMEAE (6 THE) 2%
WIpoToF, ADLIEESLDOFH (83 4) | ADL
BT 25D nE (203 4) &hR< .
11,877 N&EpHrktg & Ulz, 2K -5 i
1% 74. 25 (SD£6. 47) 7%, sr Mt G O B4R
B3 74. 12 (SD+6.54) BT o7,

HBME K O B EHIC X, LOT-R(Life
Orientation Test—Revised) R E ® 9 &
Filler HE ZFR\W\ = 6 THERZMH L7z (R
FE range: 6-30) . (R 18.92 (2. 44) .
i 19) o fETICIE. fi 2 3 E| %
HZTWBAENS, RT Y EIRSHT &2
L7,

-
—

25T 2
WS ER

C. HFaefER
FWIZET AR O R, IR K AR
WTIE, B 26. 3%, £tk 36. 6% DFE N NZE

- 40 -

FHAFEZHLTEY ] LRIZL TV,

P RN A D & BT 60 5T NZ
FHAFICHLTES | FOFERRbEL,
36. 7% CTho7=, —7F 50 I THRHIKL,

12.9% Th o7, METIE, NIEEHFIZ
HMLTEY ] FOHENRLEPTZOE,
70 AR &ZMET, 46.5% TH o7z, 80 kLl
ETHRBIKL, 33.8% Th o7, it C A4
LNT-EEBEENENIE LS ES TS
VI HAITMER I T, FRBICIE S o0&
XH oM, FAERB LD &, HERBIZBWNT,
OB DN @SVEB DA BT, T O
X, W1~ 5 EREDELZE O T HFEIZR
DO, FDOMENIZOWT, fliHiek & R
7R DM AFRD B, S%RMOAETEEE L O
BE I DWW T b fifMT 2 HE s> | HEFEFEAE & DR
BIEZRETOMLEERDH D B2 DT,

Mz T, MORTT 4 772 LERRIE E LT
TEMEERZERY B, EEEER TR0
OORFD—DEE 2, Bzt L O
HZ DWW TG LT, oo TG EIE M %
FHERAEZEE L LT, AU Y U BUFSHT
IZ L DA AT o TR R, BEBIEE M O @
FT, LOEBZZZITEIO RR A&V ME W 28
RENT, FATHRFRIC X0 BHRME R HRE S h
TWD | FTERCHE S O SRFE T 20,
fh D ATEEIEZFHE L CHLRERIILED BT,
9 DD IRAY R % A TR L7255 RR X
T o T2 Dy BB A A3 178 & B
W5 LW HERMRENE D, BEM
BhE, mEE - PR RBIC T TRE L
FES ., BRRMEEMIMEWEEIC T, EORE
T, i D RR @<, ENENFHMHET
1% 1.38 (95%CI:1.09-1.73, ZMETix 1.40
(95%CI: 1.10-1.79) TH o7z, Mz T, KX
PE&E MY 1SD EHT 50, 2% 7Z D RR
5. BMETIE 117 (95%CT:1. 05-1.30), ik
TIE 1.19 (95%CT:1.07-1.33) F5H- L7z, Wt
L7727 VT, B, e REmEE s LT,
ST . B0E I (model2) . it oD A= JE i k32
K& LT, Bk G, UE - FEMJE, BMI,

E =N
W2 R2

DN
Rz 52



WRE - AATIRER, AMHBEEE . 8K (model3) |
S BT OB & LT, S0C D L)L
SR, 9 O (modeld) , 1Tk DB LE
BL., REBEEHE LR, WTFhoeT s
BWTHAERBEEMEN RSN,
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Motk M1+8L8 I 18 (L36-198 1& 217310
Mukivariable Model3: MI+ He stde, ofber socil
p e 1 167 (L40-200 16D (216-3.1%
ModeH: M3+ other prycho Factors 1 LIE (LO0-145 140 (LI0-17%

*For mmitivariable adjusted medel covaniates are sex, ape, Equ-lncome, Educaional sfanment, Markal sisbus, Living
abone, body mass wdex(BMI), smolong sams, walong, go oo, deohol cormpeion, bevek of S0, heppines and

depressive svmpons were added
§eofll, o005, a0

- 42 -



JRAE T B R PR R e (TEER &R RS T BN e S e S 58)
SrHRb e
5 7%— (&) I3HY 5 TSMEORRIREICEE T DA

— R AT

SHEMIEE oK AT ERCMEERERARE RETEE
U VA BT EELRTHOR HEREE S 2%
W A AKT  TUNEERART FBiEEari 2%

HRES : [HH] ABFETIE, RN ECRBTS “F9 72— (RWv) BIF:W) 7
IH 7 T TGN SN LT 5 F OFEFRIREE & s OFRRIEZ i+ 5 Z &1
KU, W HOREFE~DNREZH SN D2 L& B S LI-HIBIZEIETH D |
FTRHIERE T DAL, TDOR—RT A V%= Fhi L7z,

[J715] SERkes4E12H 15 H —Fa264E1 A 31 H ORI, BAENEO8EFTOWa 47 Z
THIERE UL B ROV R A 21T o 7. AR ZEIE31444 | ZHAAT L 23044 (73. 2%)
M OEIE AT,

58] 1) [BE#2304 OWNFRIE, T3, 9%, 24, 8%, SEXIFHAGS. 25, 605k(t
(30. 4%) I b L o7z, 2) Ry “ORPUZHONT, BFEOAEFT, FEH L TR
BexiE NEEMH 236, T%) & EEo s, BHEBOAETE T, 1653 ER S HIawa 72
T T ~DBMEBRNTIE NELEALERN46.1%) ] . HES THMZEY ALY HE
IDNZHONT D LEH (33.7%) | % TH -7, 3) HERESCAFTE T, £HEd
R (65. T%) T o7z, BRIEIROSH HEH1L1364 TH Y, JHZ V524 (38.2%) TH -7,
1B 25T T2 EIX10144, mIEA314 (30. %) L fZ Tho7=, A 3MOREFL
1E86%LL EAMER L Tz, SEEIEIT, 1EE A EERE 220 (55, T%) ANl -4, Biremams
FEORNHOIF96. 192 L Tz, —H ORI, 6-9FFH2369. 1%, Th -
7oo 4) BEBIMERE DFR G /20, T, NAE DT I X80/ 100,884 EDFH369. 1%ZDIEX Y |
VHTH8LR EEESAThoTe, ARNVAEBREDZ ENHLEIE. D LHDB] N
53.0%, A N L ADOxHFIEL, HEEROERIEL 35 (57. 4% Db E o7,

[(BR] Wa i 77122 L T DB BmORERIRIRI, (LDERIC b B IRRIC b I
WHIRHCTH Y . NEDOHEE L EVIRRETH o7, Z ORFEIREEDW = F OfKFERIL T
EDO LA L T ONET D Z L OB AR TE B2 5,

- 43 -




A. BIREMN

WaE, B, Wakiel A NE TRV
FHEL, REORFHHEICEENH D &
NHOIFN Db 503, WaHix, K
DN EMOTITTE, e bREORFHETE
CHERSD LI TS, L, We
T % fkgE L CHER L T\ D FE, Frlcwa
WY T 7 OBNNE DO RERERIRRE 2 R
& B RTMFETIR ST TVRUY,

Z ZTAMIFETIE, HATEIN IS K OWTEE
WNIZB T 2Wa T 7 7 7123MLTn5b
FHOMFIREZAFE (1 EIHRE) &
KA (2[RI HFRAE) Labigl, wa
77 7 BINE OREFEIRRE DAL 2 B & 7T
THIE, WIH 7T TGS L
TV D OREFEIREE & il OREFRIRE S
Pl 5 Z L2k D W3 T OREERE~DZ)
REFONZTHZ EE2EHBE LT, %
WIEETH O ARFEIL, £DOX—RAT A
A A S L. fEERIREE R & oI A s
T5Z L HIZHEE LT,

-
—

B. BIRAE

1. BFFExts

Wk254E12H 15 B — F%264E1 H31H
T, AN TS L ONT RN 28 & T D
W3 A 7 7THINE R UERE4 B RtV
MG 21T > 7. SRETFIAI, FOTEAT
EDOWAHT T TOFMEIH L, CEE
W2 5 0E THAEDONZIZE L TR
ATV, ASOFFA[ 21572, €D LT

FEADEW 2 T 7 OBMERHI SIS L,

KW T 7BIETH L TIEE & R T
FEZRIA AT WIRIE DS BB T2 25
HEOEMIZEME L=, 7. EENS

ME~DEZFEOEEN TE RN EE D,

- 44 -

FAEE ~O DA THZEOB 21T\, [FIE
R BT FRENOSINE ~OMEZE
DOleAZ T L7, BUUE, & BIC XK 28
HEIC L DGEE LTz, 31441284 L, 230
£ (73. 2%) 1> BIEIE 2457,

2. EMEAB
BRITERIL, (1) “FuY o “We

0777 OIFIRBUITHONT (FBDE
ETHEZH L TR IS, TEOAEET 16
SYUI B S K Y 11 THA) | (2) fFER
RESCAETE NG (B 2 H 4 CEREE L B
FTh, KOEANREL LA (BR
JER) DY E3 RE13HEA) . ()
KEHRLOWREE” 2B+ 5Z & (BFgeEE
HIBHAEIER : bOTENT-E Y LAy
& &, FFTD TR S BUVOERE T8
57¢ 829 HA) . (4) AIRRIUIZOWT (4
EROMER e EEADRHE, LV OSGETR
SRS B E 10 THE) Tho T,

3. STk
WERHRNTIZ, SPSS % FVV-TH H D HiflitE
A& FEhi L7-,

(RIEEADEE)

N I e S £ v R e AT ESRVA P
fEEREF IO MERE AL BRI TRELE
HAEZITAGR I, Flo, REEMH
70 WRTERSEE R L, RS IND A B
EATEROHEICBEI L, nga s scEZ A
F5TR LU TR Z 15728 DI R %
BiAi L7c, AFROARGEIT, AR %
Lo THRELOE Lz, REZEBRIZIIE
NZERFECRLBITET, 774 30—
DT,

s



C. HIRER

1. MNREOHE

1) EXEH

[EE DG B T-RET 230 44 T &k -
170 44(73.9%) . BYE : 57 4(24.8%), A
2 34(1.3%) L MRS E T, F
X, 20 m%fX 2 4(0.9%), 30 mEAt : 14
£(6.1%), 40 % : 39 4(17.0%). 50 &%
X1 55 44(23.9%). 60 751\ : 70 44(30.4%).
70 A% 36 44(15.7%). 80 A\ : 64
(2.6%). ME[EIE : 8 4(3.56%), V- 58.2 ik
THY ., 607 RHZL <, RWT 50 %
R, MEZOE D &L R HD T
(X1) .

2) E£FERR
R, ORI 44. 8%, HULHERLL
A 54. 3%, EE[EE 0.9%., JEEHRIX, 30
FELL 2D 24. 8%, RUNT 10-20 AT 21. 3%
Th ol BEELTWDH 60. 0%, HLEF
REDEZIE, 78— b « TIL/3A b - 2tk
B 19. 1%, WWTIEHROE - FkE 13. 9%
ThY ., BELTHRNEDONSGL 1% (&
R 20.4%) MNHEEFR - ERTh-oT,
FEIE LTV D ETT 62. 6%, FEHEEEEK
2.6 N, BMBE L HEDL LTWDHE 59, 6% T
&> T, FEPEIL (A7) 6, 39, 4000 1 (=]
B 100 4) | FIEECIIRZE 33. 5%, EiZe
30, 3%, EEFHAEE - K 20. 4%72 X TH o
77

2. “LV O WIHHYST TO
FREMRR
1) HBROLEFET, FEHLTESH#H=
FEDL LB Bh.
(FITHEHDM5.7% & 50 TH Y |
RWTIHIZ 1 ~ 5 [AIFEE39.6% Td > 7273,

- 45 -

1T & A ETRNE B2.6%IFE LT,
2) HEXDAIET, 155 LA EE S a1
WaAH T T T~DBMERRNTE
DL BWH D,
1T A ETRNE6.1%) & <27
0. BT 1~ 5[AFEEQRS.7%), mEHEHH
138.3%IZHE E - T, EERICEBWESD
NTCWDHISLL BT T&S Z i3, B
TIXTIEEE LR T3 9 D3 R D
3) EARLZIZELSE I (BEEE)
(K1)
EOME Lo TVD LD TRLEWVD
X, IWaHr 7714757 L %(95.2%))
LIFTREThoTo, 20 TRANLEEE L
TWnbEE (7135%) | . 3hL [F7LER
BT A EHRTNDEX (56.1%) | . 4L
[ AR EE L TVD & &E(339%)) . 5
N TREG TRl A LT 5 & X(30.0%)] DIIE
Tholz, BBETEBRENNDLEIL
PHRREROT, FENOEZ D EFKE
HoTNDHEBDIRNEITE 2720,
4) BB TEMIAVDOALD S
E<ES] LA M
HUEH(B37%)TH Y, 270 EH
(28.7%) % Elal> T e, WEEGED L6
ENCEET D08, BbR0QRLI%)IE AL TH
D, BBWIZE S (16.1%) X 0 2V R TH
>7,
5) WaH7 7 7~OSNEAM &
— 5 A OSHNEEK
Wa BT T T~OSNIMIL, F1HTD
ZN(2.6%). 1 7 HAKWI(3.0%), 17 H~1
FEART(21.3%), 14~ 2 4RK01(23.5%). 2
HE~ SR (14.8%), 3~ 4 R
(15.7%). 4~ 5HFAMI(9.6%). 5L L
(6.6%)., EFEQR.6%)THY. 17 A~24F



Ktz B D £45% & < Th o7,

F7o. —r ADYERBINEELL, 4.6lE], —
RN 1 B EOSHRIL L 72> Tz,
6) WA H~DSMDILH

WaH 7T T hiEE L TCTNDEIE, 73
4(31.7%). —» H OBREEEIE, Flik 1 [,
HZWEILI0EILL EBIE L, T 5 &
45FIThoTc, Flo, WIaTEEETE D
HEHEIXI274(552%) Th -~ 1=, A&k
FHTCWIH 7 77 %EE L TNDHDIL,
57.9% CTh -7,

7) WA A ZBO-RERELEH
WE B Zhgb o RE 728l & LT,
(1) BrOfEFES VIS TlanoTe
(374%). (2) fEFEREIIEHA Lizo o7z
(13.5%). (3) RZ 72BN hoTz
7H(122%), (4) Rz 508 LKW
Mol BH(9.6%). (5) HIESKNRE
RS TERL D720 5(13.5%), (6) £
Dt(33.3%) T - 7=,

3. REEREBESCATEEE

1) EEEEORERE

& THHERE (24. 8%) . £ x HfdFE (65.
%) TH Y WEEHED E90. 5% 5, H

F D EEECIEA (T, 8%) . T/ VE 1.

SWIFAEL Tz, iz, BUE, (G0 H
BRI B 5131364 (59. 1%) . TR D%
B D LEZTHIE, 10144 (43.9%) Th -
77

2) BREENR EBEZE. n=136) (E3)

SO BRIERNSH 5 L& 272136
A ORERITH 2 1R T8Y ThDH, FAD
ool BAL5 DI, (1) JEI Y 524
(382%). (2) Mg : 4744(34.6%), TJ2D
M Ax474(34.6), (4) MERSH 129

- 46 -

ANQ213%). (5) ¥E4U20.6%) Th -7,
1AL & 24071F & BITHER. 400 50N
PPN T VEIR TH -T2, F2, BT
SALE T, BRIERDH Y LEZXTHD
20%LL BiZA LNTIER TH -T2,

3) AEERITTVSEE (K4)

(FEHEE. n=101)

BUE, 1RFEEZIT TOAEBOH 5101
OB EX IR LTz, 1REROBEERD
A, (1) @il - 314430. 7%) . (2)
g - B ¢ 2444 (23.8%) . (3) HNEE
72 EHORR 214 (20.8%) . (4) B -
BEOJRR - 1644 (14.9%) . (5) BERRIA : 10
44 (10. 0%) T o7,

4) &EFEHE

BHROBHURDUL, F1E86.1%), B
(94.3%), ZE957%)TH V., FREL L
86% LA FAMER L TV =, — H OBF3EEHY
B, 1-2000(46.5%) L i b2 < . 3411
(37.0%). 5-611(10.0%) T ~>7=, BKIEEEE
13 1F & A ERRE 720 N(55.7%) & i -ga |5
D, KRB O72WEIEE B BT e(16.5%)W -
FoTWe, ML, DRI HRbn
(71.3%) & 1E87-(24.8%) 2 & O T-BIER
PIRNEIF96.1%IT3E L Tz, —H D
PIMEIRIE R, fEERR 2RI & Wb
5 6-9IF[171369.1% T U | I Z IR 236 MR
Kl & FNED27.4%, FHLL EE BT E
HEII22% DI T -71=, W HLISOE
O FERPLE, W 1-2[E R (30.4%), #
3-4[BIFEE(19.6%), WIZiEEhZ L CU e
#27.8% CTh -7,

4. DEREERIREE
1) ROT 4 TIRILEREE

(HETHREERERE) (&1)



FHEH O 5 AR OFROTE, Ob
DTENF-ZY LApnEE, FAUXWT
WD BWRERAZ T35 (3.35) . Offf
DENZ LR D E D RREE, 72TV
BAEITEZ->TLEY 3.4 . @b-LiX
WOl BODARRIZOWTEBITH S
(3.6/5) . DRI H DT L, BAHDEN
EBVIZRDE, BFFT2Z &30 o712
20 (3.28) L @bk, ARl vz
ENEZDHZEE, HoIZYTITLARWN
(3.3.5) . OEFICHT, bz LIZAY
TN LD b, B2 EDnTz<
SARZDTEAD E-BSTND (3.950) T
hotr, MAMIE3S. 45, KHEE OSHE
i, EREo®@ B3.94) . @ (3.647) .
@ @B.45) . Q@ (#%3.35) . @ 3.2
) ThoT,
(@EO®®DEEL, filler)
2) NEDFRR
HONEENE 9 031045 (FEETAR)
MH1005 (Tz~AsER) THEZ RO
F. 9041(26.1%). 8045(24.3%). 100(18.7%)
EFERITE LTV DFD369%, T 5 &8
LR CEAERTho= (K5) , BIEDOER

ASOEREY 7R L, FEFSTE (17. 8%) |

Tt A2 (60. 9%) LI L TWDEMNEL AL
e, AEEICET 2 (7THEA LA
HAT) OFMEIE, A ¢ fEA TV Mtk (4
0f). B : REOWMI LS G.98), C: F
JEAETS (3. 7). D : BIEOFF ORI (3.
5a0. B KABIR (A 040, F : fEEReE
(3.950). G : B & DEIfR (3. 97) Th
-7z (X6) .

3) R FLRERD

HEEFERIFAEE ETA NV RAEZKL S
ZENBHEIF, BBWZHD 6. 1%, 2

- 47 -

20 H58.7%) . P L&HD(B3.0%), 1F&
A ETRN(21. 3%) Th o7z, A b L ADHAL
FEL, EBOEREZ % (57. 4%) . FHS
HINL B LW NITFERR T % (49. 6%) 72 E03%
<. EEFIEERE - REPYIRICARRR T 2134, 8%
BEfoTun= (X7) ,

4) [RDELAAPCELA

ZO—r AfIRIZZTHICHITE AL
BRI 72N DRI N TN B 1E3. 5%D
Iy BOIDELIANTED | FER DR
RN TNDEIE, 7. A%DFHTH - T,
U TV R % 5 BERECREAM L 7= s
(BVVRZ D TIHRWY) 1. A @ PRI
IR U720 (4, 080) . B #2772 L& U7
24650, C: ZbTb EHAEN
U72m(4. 3520 D & DLAA AT, 1]
DL Z > THERD HNRWE IR U T
(435D E fTET 2D 8 FHT0 72 &k
U7y (4. 45) & T2 5 T IZin s
B Thotz (F2) ,

5) VY= v )LHR— KR

V= VY IR— MZOWTT2 3l
(FHEE 1 E~55) o TORER, ONE
IR FIT, HRT-DOFE T D AN
WETH R4 15) . @RI E 722 &
NholclEx, LW IS 2D A
IFWNE T ORI 17) . @b 7o 2 LRl L
720, BRICEF LT TN TS
NIZWET 4. 0/5) . QR # DFFHA
L7720, Az TN 5 NTWES D
CFH43. 440 . @B 2R -1t 2 & 5
2 TND LI R NFNET N CEEA 0
) @SB L XD THEREN END,
BLILT, B - EHTEDOANTVET
D2 (CE4. 1) Thotz (R3) . ODOFEL
HPAR— FEAME, 3T 4 LR E &

A



HThol,

D. 8

1. BEEOFRMICERT 5 &, FFE
58, 25%. HOmRfL (23. 9%) . 605 (30. 4%)
THiHEZ S L55%& 70 . SndEkd A
S ORERESL D 33T % HDTWD, WaH
IEHFEEDERS Y OBIZSIML WD
BAENZNEBZ LD,

2. [FEHITHEAIECOHEAFEZH L
TR, ORI IS < 12tk
SO LL B Zfkfe 4D 2 L IdEE LV RTL
ThYH, K7 ZELTEESDETS
Z\IIW I HEDOT 7 YA ARNEETH
LIS NG,

3. GETEL IS D BRIERNH Y |

ABIDOFNTIREF OREBERH HIZH D
T ETCHREL EHELRFEE DTS
EOFED £90. 5% D . HREIZAT S D
REEDRH->TH, ZNEZT D DHEEE
TR SCREARI 2208 S 23 REFR LT 2 ATRENE
NWhdEBEZ LD,

4. SETIRESBIME R 1320, 45, NAEDTH
JEIIE80/1005 LA LD 7369, 1%ZDIF D |
W THBLR TR T o7, ATEDI
I, MEATWHD ) TAABIR &
W) FEESROBRIEELIR N & < . TS REATS
TBAEDZEIOIRDL & D FREDIEET
B9 2 2 & R o T2, SRS 1T,
BRI NEOTRIE < . FRIFES
DER OV R A N E WD FFE A A LTV
7o WaHZMRET 5 Z & & OBEE 4514
HONNCTDHERD S,

5. Y=Yy P R— NI, THEOF
FHELEZY, o TNV T B ANF0nE
T CE3. 45 1 DISHE, T4 /PR

EEfFR T T, BRI AR— M+
IFETCEY BEMIZIZZELTHDH, ¥
HPIZIE AR L TW DR Th -7, Zh
X, FEESNCTOWEBN 0T T 5
BITLE LTIZAEIREIED Z LN TE DN,
PRI 7 BRI 72 SR BT TR o
T A TP E LI W E WS fE
MAENDL WD EEZLND,

6. mlnthe &2 RO EE TR
LEMTTOWI H 7 T 7 ORSEER A S NN
TH—JiC, MBI SAR L 7o Bt & O
OIRNY DY E L TCOMEEAWI T T
DRIETHRAY v T AU v b AS %R
AT OREND D,

E. #5
HRHESNEC BT HW S 7 T 7 kR
FIZSIN LT B3 OREREIREE & HPliE o
fEFEIRREA LT D Z Lic k., Wa o
ERE~OBREHLMNCTHZ L 2L
L 7= MEBrBIEse T 0 | AFRWIEE T
HOREET, TOR—RATA VR EE
Jiti L 230 4706 (a1 2457,
1. Wa I EFEMERS< D OB
SZIMLTODLENRLZNEBZ HILD,
2. 97 ZLTRESSVETDS
\ZIIW I HED 7 YA X
ThoEeHEREND,
3. PERGE L. HIRBM S OAR
BENH-TH, ENEZTIEHD
BT BRI OAE AP 7058 S 3 BALR L C
WHRREEDRH D LB 2 Db,
4. FRERGE L. SRR N E O 2
JEAYE < FHCSFIBESN D EX D 2
MENEWI FE A LT, W
N EMET D 2L L ORSEE S



B ONNCT D2REDRH D,

. R SR A IS TN A DT
fEFERIE RAT 035813, BE LT
EIRELED Z LN TE DD, RH
fRiTE 7 E W BRI 722 SR DS LB T o
et e N e S Ty 1oV AN R A e
WO fERENEB L TND EEZ BN
Do

. BRI SR TR Dt & D7
DG E L TCOWREWI T 77
DR THAY v T AV v b
LHBRTT A RER D D,

- 49 -

F. BEREIRER
L

G. IEHRK
L

H. HBEHEDHRE - B5IK%
Tl



RAEFEELTWSEE
RFTHEELTWHEE
FHoBEELTNDEE
TLE®ETAHEATNDLEE
SUFEENTNR EE
FEPERFERICTOEE
BECHEEATNDEE

S78—3AVSTIHTo1EE

%OM

n=230

50 60 70

80

90

100

73.5

95.2

H2:f I-3) FAEREY DEDEIR EHEZE %) n

45.0

40.0
35.0 -
30.0

25.0

20.0 -
15.0
10.0
5.0

0.0 -

Hhim

%%{%- A 1 \6@

)
&

%

&

BRPDKE

(EHEZE %)

n=101 ‘

35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

-50 -




100m
90m
804
708
608
50m
408
304
20m
108
EdER

ms

26.1

K5 M-13)&FDHEEE (FH8&: 558X

n=230

4.1

4.0 -
3.9 -
3.8 -
3.7 A
3.6 -
3.5 A
34 -
3.3 A
3.2 A
. g

n=230

50

60

70

RIECHA. ELWLWAIZHEHKT S
EBECBEETS

BEESRD

ANTERS

fAINERS

Bl FS547 - kT EET D
154 5PRXLRARRERERT S
XroILETS
EM%E - EMBICHEST S
ZDihDERS %

BIzhn

EOE

-51-




574—(5)atinS 22 nEoRMRER |
(1[\EH : 20 1 34

XIUTDZNZNOBEICREZTCIEDBESICOZDIFITIES),
(BHOSEKRDDIEN. BEZFTAIDIEBNEDHDETI.)

I RAVCHREZD “K\ D “3785— (L) 3ADST” TOFRRICDONTHE
NE-PH

1) BROEET, BEHUTESRRBEOSNBDETD,
1 EEEA 2 BClI~SERE 3 AILI~3ERE 4 EEAZARL

2) BROEFET, 15 DULEEIHRLES I — (KU) IADSTAOSNZRRNT
EDISNHDEID,

1 EEEA 2 BCl~SERE 3 AL I~3ERE 4 EEAZARL

3) EABEZICKLSENETD, HTEFFEDEDE “INT” BATRSLY,

1 Ekkﬁ%bfwék% 2 RIFTaizLTnbLx

3 FEREEL WL EE 4 FTLERETAEZHRATNDEX

5 IUVAEBVTNS EE 6 HEXCESELZBI T X

7 EBEMEEE A TWD & E 8 774— (B INITTITHol L

9 Zofth ( )

4) EEBRHH6 NIBDIEAVDDODAIDEXILES] EBNFEITDH.
1 BBOCES 2 pRVES 3 HLE? 4 b |

5) I532789— (B 3ADST ICSNTBXRDICE>THSEDNMESF I,
1 Al AEEZZTRA-TZH) 210 TOZRIN
2 1rHK0 — ) A
8 1rHME - ( ) & ( JAH

6) 15275 — (R 3ALST] T FHILT—7 BIC@OSNLTNEID,

1 #HT 2 119 3 2E 4 3] 5 4 e6xznllkhk ( E))
7 —» AHIZ—RELT BRI ( ) Az ( ) IRIREEE

7)) IS528— (EW) 3IHDST] &EZLTCNETDH,
1 LT 2 EELTVD ( [,/ A)

-52-



8) 58— (5L 3H1 DU—F— T1—Fv—DOERBZRF > TNXIN,
Ko TNBERBINTICOZDITTIESUY,

1 EIEL-Taly 2 U—F— 3 F4—Fyr— 4 ZOH ( )

Q) IS8 — (5L 371 ZEHEDIITHTID,
ROASREBRZ—DOEATOZDI, BARRICENTIZS),

/ E S R A %7‘:75)07‘:73)% \

(2RI )
BZHNH o % b‘f:#o?’:ﬁ%

(BRI )
3 AOORFESS VITIEH LIcho7

(BARRIZ 2)
4 ZHEXRK N E ’kkofﬁ}‘\'bﬂof’i) )

(@=RrN: Sl )
5 tEFELREICERH LT

(BApRmyiz: )

\\6 B RGNS y

10) RE. L£5E9) THITLEBMIE. ZOREDSTDFIUEN?—DEU. ZOEILD
DRZEEMICENTLESN, (BRI LZDKRDITEoE. EHITEHLTND

3E)
\

1 VRSN OTELE LS SN ER 0,

2 ZALRHRIT T,

3 ZERHRND Uo7 (BRI )

3%
11) Z—OBMUBEOSNOEICHBNLET,
58— (&) IAZBHTHSIREELTT. —BERICODRDH oL EZRU
OZDJIF. BARRICBNTS IS,

1 fEFRAE \\

4 ZEXRDTSSAb o7 (BARIIC

(BRI - )
2 KEFLLOKAE

(BRI )
3 ALY DIRKE

(BRI )
4 Zo0fh

\ (BRI )J
KSIA— (5EL)) IHICEITBDEBIIIUNLETT,
DFIIZE T DEDICOEZDIITBEITDEMTY, RICITIFTATLEEEUL,

-53-




I CCTIE HRIEORRRBOEFTEEICOVNTENET,

(FRISETRNRNESIF. REISTIFEDIEDICOEDIFTIIZSH)

1) DEEIE. ERCBOY TRREREERBINEIN,
1 LTHIEETHD 2 FhEbHETHD
3 HFEVEETITRWY 4 fEEETZRW
2) mb. AOESGHELIZNNECS (B8R DHDFEIThH,
1 5 —TFi3) ~ 2 W > TEi4) ~
3) Li2) T. mOEEDEN\NECS (BEER) DHoLBICHRETNRLET,
ZNIE. EOQOXKDIREIRTI D, HTUIFEDEDETDFEIRBDESICOZDIFTT
<E&L\, ZOPCRERICEDIERBODESEHSECAMRICECALTLIZS0),
< EHIER > 1 20365 2 EREDHN 3 IRz
4 H\WHT 5 5 LoENTS 6 %R 7 HEN
< B > 8 BEordsmr 9 MEHRSLL
< F > 10 HFBon+s 1M Ezxic<wy ]
< Mo > 12 #E 13 Ao 14 Fiffescwands |
IPREER > 15 xR0 A0 M5 16 &n-o%5 - Bkncs
17 B4 LT3
<R > 18 Hobih - ool 19 F@ 20 fERL
21 BEARIR 22 5% - B 23 FFIC L BT A - HiiZe &
<t > 24 th<ENFN 25 W< EDITN - M 26 Az |
< e > 21 %% (LAEB. Txboiy) 28 »dk (85 - Khiy) |
< E RS> 29 5o 30 fERE 31 FRoOM& w0
< F R > 32 FROBXNEN 38 FeoLTH ]
,,,,,,,,,,,,,,,,,,,,,,,,,, 84 Frimxs 8 ROLALELs
<PREEATEZR R > 36 RANHIZ U« HEREFR W 37 MK
,,,,,,,,,,,,,,,,,,,,,,,,,, 88 JRARZ 89 Amm- A
<F O i > 40 =
- XEbLRICARLEROEAM — kN
4) . BHERKLBIHBNIE. “IGNRT” ZOTHATLIEE),
1 85 2 B 38 4 i 5 6 JE 7 B 8 i

9 T 10 7oL

-54 -



5) BIN=YD4) T “BHERUBAD'GDOIET” ICREIFTNALET,
BEEVBIDEHDEEZ, 1 DOTHATIZS),

1 55V A 2 HRELE D% 3 RV VR A 4  EFEDJE

6) BRELSEZZITTVNDIBRININTZOTHATIES),

1 &t 2 fzed (REZE, B, < HFE N/ &) 3 BERIA
4 Ui GLAREZE, BldE, REERRZ: &) 5 JHhEsw 6 =il e
7 Bl 8 S0 (KmfEE) 9 WA KIVE 10 FBAE
11 e - Ew 12 HIEH 13 BoWR (ANFERE)

14§ - Bffioms (BHEE, BHEIES)

15 FERaR RO (KUE SR, BIERE KR L) 16 7 LLF—HAE
17 =D 1872 L

7) BBEO—BOREDDIH. ENTNDETOESICOZDITI TR,

1 #HiR 2 Bf 3 & 4 Z O ( )

8) THULTH BICAMSSVDHEERNE COT) ZENFEIN, (—M: 1 Ay TEE)

1 1FEAEBEWN 2 1~21 3 3~41n
4 5~611 5 7MLk

NKE R ST T X AFKEOLD (v b, o0,
FW=, BEOEY. b2, Bio, BO7= L.,
B o B0 DA—TFRCRIEH F a—, B AE
o Te BIA R B

Q) BHRENR SRVBERHFTID.

1 13T HKTe 2 H 3~ 4 [\Efifkie 3 H1~2FffkEe
4 1 FEAERERND

10) HNIJZROTNEID,

1 HoTWD 2 iz 3 LI bW

11) 8B, XFIHEOER (BEZSE) Z2EoTNEID,

1 6 IR 2 6L E~9REIRGE 3 9NHELE

12) ERIEEOYEDORSBEZREHICHT. ERDERICHE U TNEID,

1 R 2 2 i 3 Ebblbunxeny 4 R 5 RZEA 2

13) S5278— (&L IHYAISERNDORN—YELEDRI LTI D,

1 1FIEEH 2 A 3~4[f 3 WH1~2[FEN
4 H1~2[[F\fHr 5 LTuWAn

- 55 -



I CCTER HRIED “[IFHSODIMWDIRE" ICEBITDICEZ2RNET,
MUTRDOZNZNOEBRBICREATIITDIESICOZDITTIESUN,

1) BOTEDPE>ED UBRNEE, FABZWTNRBRIVIBRZFNIT D,

4 HFEVHETETELRY B ELETEELRN

[1 FEFIZHTITED 2 EH6mEn) L TEES 3 EBLELEARWY

2) RICEST VSYDRIBDIEBERBCLLS.

4 HEVHTTELRY 5 &IETETELRY

[1 FEFITHETITED 2 EH6mENHLETIEED 3 EHLLELFEARWY

3) IABNCENERCDZOBE, ENTVDBEERECOTUED,

4 HEVETITELRY B AIHTUTELRWY

[1 FEFIZHETITED 2 EHonEnHEETIEES 3 EHHEBFARY

4) DEUIRNDE, BODRKRICOVNTEENTHD.

4 HFEVHTEFTELRY B &IETEELRN

[1 EFITHETILED 2 EH6mEn)LETIEEDS 3 EBLELEARWY

5) MIRZEEDEBZIIFBICELBHETL

4 HFELHBTUIFELRW 5 &Y TiEEsen

[1 FEFITHETITED 2 EH6mENnHLETEED 3 EHLLELFEARWY

6) NDIEUICEST. WOBILLWC LIRS LTS,

4 HFELDHBTUIFELR 5 &Y TiEEsen

[1 SN T 2 2 LhEMLIND LECIES 3 Eh LS 2l

7) RAZEDTED, BODBNERDICEDE, BIKITDCEEH IR,

[1 FEFITHETITED 2 EH6mENHLETIEED 3 EHLLELFEARWY

4 HFELDHBTUIELRW 5 &Y TiEEsen

8) DIZUIL. ZOERICTD'EER LIEDII LN,

4 HFELHBTUIFELRW 5 &Y TiEEsen

[1 FEFITHETITED 2 EH6mENnHLETIEED 3 EHLLELFEARWY

|
|
|
|
|
|
|
|

- 56 -



Q) DIZUIR. BRICKNCEMRCDCTLEZE, HOERICHTICUSL)

[1 SR T 2 LhHEMLNS LETIHES B EhDE LS LA }

4 HEVETITELRY B AIHTTELRWY

10) EFBICHT. DIEUVEBDICIERNCERDE,
BOWCEDHBAELSARTICEEZSEB/OTINS.

1 FERRETIIES 2 PLohlndrETiRES 3 YLorbELAN

4 HEHVETRFESHRY 5 2HTRELLN

11) CEDDELEERBNEIN? BTIEBIRM 1 DICOZDIFTIEZS),

FFONAEY FEHTRHRL
10 = 9m 8/ 1R 6= 5m 4= 3R 2R 1R

12) AFEZRDEDEFNICNSE, BRERREDERICHERE U TNEID,
1 JERIZHE 2 i 3 LHLEBFALN
4 HEVWHRELTHAZY B g

1 3) £FHEICEITDIUTOA~GIRBICDNT, HBLEEEDSSLEE LU TNEI D,
—BYTCIEDIREEDES 1 ~5ICOZ/ITTIESN,

TER € >R
B 1 +oe0 2 «eee 3 eeee @ +--- 5
/A. FEATAHEL - ] eeer 2 oo F evee g 5 \
B. REBOMIUFG == ] seeve 2 veev J evee g 5
C. HEEE « ------- S ] eeer 2 eeee F evee g oeeen §
D. MIEOFFOIRIR —---=> ] +oev 2 eovee 3 evve f vvee §
E. EAMR  ------- D ] eeee 2 eeer F oo 4 oeeen f
F. @ERE - S ] eeer @ eeee F evee foeeen §
G. B1EEF L oRHR------- D1 eeee G oeeer G oeere 4 oeeee 5 ooor GEMBEIT )

- /

14) HEEFREEFTLTRARUVRERLDICEDNHBDEIN,
1 BBLESD 2 BARYES 3 LLlbd 4 FrALRL

-57 -



15) B 121430 RVRBEDKSICEBELTNEID,
HTUIFDEDINTICOZDOITLESLY (BEOST)

/1 FIERMAN, B LW ANTHET 2 2 EHOE%KETD \
3 WMzl 4 Z=mzd
S MhE~D 6 B\W- FIAT7 - RITREEZTD
7T A4 T7X°AXAPVADFERNEHRTS 8 Fxr7Arzd5d
9 SHMEERY - BEFTIRICAHER T D 10 = ORIk

\11 BRI [ ]//

16) CO 1 7BE. BICEIDICEFEEAERKDTRL), KEIIEUHIRLWRIRHD

wmNTUNE I D,
\ 1. 0 2. Lz \

17) CO1 7BE. [IDDESRAAILD., REDDHBNENDIRIRD

wmNTUNE I D,
\ 1. 0 2. Lz \

18) ThO1 7B, BHBRENEDKIBRIDEKRLTNZONA~FICDNTHE
=LET., —BHTUIEDIBES 1 ~5CO0ZDTTLES0N,
E<BN DUEDT  ESEE LT WD

/;/@ﬁﬁﬁmﬁuitkb»——e1~--- 2 o e e e 3 e e e . 4o ~--5\\
B, MR LI U E LDy ——D> 1 e+ ¢ ¢+ 2 ¢+« o 3« o v 4o . §
C. TbZxb, HEHLENRIEUE L)
,,,,,,, D ] e e s e D e e e e 3 e s e e e o e e f
D. RDILAIANT, A Z > THRPFEILRNE DI T F L=
,,,,,, D ] e e e e D e e e e 3 e o e e 4o o e e f
E. (A2 dT 208 FHVIZEKEEE LT

K ______ 91....2....3....4....5/

19) B, MFORRTHTIFIREAHNIIOZDI T EE. (EBHOSBTD)
1 EoIREN, FREFELRRY 2 ARERRY 3 RiE~0BLSR Rt

4 FENNTE->TND 5 B TET

20) HRBZOIRAEDINRICDONT, MFOBREICHRBZLIZEL,

OHUBREEIC, HIFLEDFEBNTINDIADNEITD,

1 FEA0nn 2 7=Fiznws 3 Ltxlrxunsg 4 I<wnsg
5 WoTHWNAS

- 58 -



QRICHEO>ECEDN D OIZEE. KNP RN RZINDBAIINET D,

h
1 FeAPunklyy 2 FFEicnsd 8 LtElLxuns 4 kv

5 WoTHWA

N

®E@r5umuro HBEEICBEENTTINEDIBARINEITH,
1 EEAENARY 2 EiCWE 3 bxlxna 4 kv

5 WoOTHWS
N

@EEDRSBZULIZD. FIEoTINLEDIDIARNEID,

1 FEAavnian 2 7=Fizna 3 Ltxlasna 4 <5
B WoTHWNA

\

ODLREICHERNERZZSZTINDIIBA, (EEZIE, BHRIENDEHRT DRIREIC
DNTHEMTEDA. EEUNHMOIMERESICEITTINDA) [ENEXTDH,

p
1 FEAavnian 2 7=Fizna 3 Ltxlasna 4 <5
B WoTHWNA

N

OMUBREEICNDTHEERBD END, HLLUT, B8 - BATEDIARBNEID,

=
1 FEAavnian 2 7=Fizna 3 Ltxlasna 4 <5
B WoTHWNA

N

OREBRICEANTHERADITETIR UNRARRANTITH,
\1 0 A 2 1A 3 2L 4 3 )LE \

OKERICEANZTHERD TETIREIEIAAANEK T D,
\1 0A 2 1A 3 2L 4 3 )LE \

@375 —34 (KNI D357, ks, SBEE. RSV T 1 PTIL—T%0,
REEEREEDEEDICENSS\DEBETSI L TNEID,

1 & IFEAEZMLRN 2 WxZIT5 R I W EI ST
4 1P E

RiE. BREODERBECREDET.
EODUTIDTREITTHNDDR, BRERNELET,

-59-



V SRBICHLE-OEZTRRICOVTHEANVWN=LET,
BEZIZRVIZWERILH AN EBWET 2, AfgER&SH TBE 2 < 7Z &0,

1) HRIZCBEICDNTIEALLESLY,

(1) lifi ) % R 2 6 2O H O HBILE
(2)  VERI 1 B 2 Ltk
(3) HE ( ) BF A=V
(4) fKH ( ) ¥ua T A
(5) 67 HMT2~3k gbl EOKEBARHY £ L=,
1 1FTw 2 Wz

2) EBLICHREFTID,
1 RR23XA 2 RRETOHEN 3 ERREUIN ( )

3) REOHREFWVNICIITUFEEATNEID,

1 AEnThrbTos 2 1THERH 3 1 HE~3 FRT 4 3 HF~5 AR
5 5 4E~10 AR 6 10 FE~20 E AT 7 20 HE~30 HARTH 8 304ELIE

4) DISEOMRFHREE. FEDENICIRZDFID,
HBCIFFEDBESIC1 DETOZMMIT TR,
BHORESZ2RFBOHBERIREEERMEFIICONTRS AT,

1. EHoME, BE 2. R— bk, TAA b, A, BT

3. JRiE. FEA 4, FEERELTND 5. FEXFlr-oTW5D

6. ZTHFEELL TS (N, 7V —F R d) 7. F4E

8. BT - Tk 9. MR 10. Z Dt ( )

5) RECBEBINRICOVNTEEELIET,

1 A - B - iR 2 MR 3 BlfE 4 3R 5 RiF 6 Tt

6) IRE. HE—RCISULTNEID?ESTARBZEA L. ZHITDIINTZOTHA

T<rEEl), X2t HEERRBICSHET,

OZazzEwraats () N
@—fITEL LTWD I
1 —AELHL 2 FEEE 3 ARADHE 4 BBEOH 5 &%

6 THofEE 7 itk 8 MR 9 & 10 < DAl

- 60 -




7) BIEC6) TEALHFEOHBREEDRAR, FEREZSHTNSTUED,

1 ) J7H 2 Ez -
8) BRODIBRADDPHS, HEENBEHBICEZDRE (L\NDKDD MNIVEWD (F. BHE
DNEDLISNTIH,
1 BLZE ( ) H 2 EKz7-<7pwn
Q) ZEULCBEDERIIESSTID, ZHIDIBFSEOTHATLEZL,
1 /R (B 6 HFEA) 2 PFER GERE 7~9 )
3 EEFR (B 10~12 ) 4 FHER GRE 14 HF~15 4FRLE)
5 K% (GEE 1 6 4-EE) 6 KFPt (18 LU L)
7 =DM ( ) 8 A zxi7-<7u
10) Zofth

585 —377 N3 CRERDKDICEBLTBERUTNDCEREDHDE UIES,
BHRICHEBEIZEEL),

XINTERBEIRTTY,
RUVUBBEICHAWEEEELT, RBIZHYMNESTSVVELE,
25748—3#H (BE\W3IH) TOALGSIEDCEEEZSHYLTEYFET,

BRUAYETH, BAIX - BALIALELD, £ 5—EBENADD L. §
- RHOREAHEIC IOZOREAEE (For— A 1 EMSVDHEITALE TQ
REBEEEHEE] 2RHOL. TREEEN, =

-61-



A ST BB AR R B B (TR BR AR B S AR TS BB R S P e 26)
AN =B

Pagiton

HZEIAME S D 7 7 A T DT 3D < IBEEH ORI =R ) L2 B 2 HF 8

WHge o HE

AT M RIRESXIEE KPR EREET 2R 8%

WFIEEF

AAFFETIER, ROVIIEFE O R BRI & 2 24 HRE 21T 5 2 &L TROLO BRI

BOEDOEWIH 21T 5 T2DIT,

ERRIEL @ S s Y - S Ok Fl RSl e e

oo JEREFO OEMEMEE O 7 7 A R T LOHTIC & W RWE OEARE K E2HE L, AHA

TSRO AR O (REN A 5 MES

70 & LB AT RE M E A R L7, YA YL AT

FE=F Y TRV AT AOGAEEITV, IBEFH ORI M B LT,

A. HEAR

W, BN EORYT ¢ 77 0B
AMNER SN TEY , A b RAERE, HER
I D EIEAL TR 72 & DETEBIER B0
RAEETRTE Yy 7T — X ONHric ko5 =
BT VANRKRO LN TWD, ZOE Y 7T
— X DIWEFEIZEN R EORYT 4 772

DEROIE I BT B EREIA S £ 0 170,

Z OB RIHGRAE R D NSO - & 1) E &S
H D7D, RWHIE R O R B R
IZRDZE DR PRI TH D,

A TIL, BHEAEIRICBIT DB A K
EHilk - mHRICE=X ) T 52 E2H
B& L. 2 KD ROOFBAEE 215
DT ENTE D, AEAEGEBV RGO
FWERIET S0, JEBHMESICx LT
T, U ZRER L2 WEE~ A 7 1>
F AT E VRV ERHT D, 16k, KEC
D MEE LR ENR OV DOFRIE LR T S
HTWelosd, BPEIRGEE ICX L Tr 7 A
N T DT AT WVE D ORRBIR EE21T 9,

- 62 -

B. WG

S~ A /a7 v EBHEEFETH LT
I EMRME S 2 5HI L TV D208, (KBS RES
B, ERELEENTE Y, REFPRHEAN
BT 556, BREBRET D2 L 2H
RTNEHETH D, Tynounstnox
WHEITFEFIREBIZEO AR ECHY ., £<
DA, BE/a/BEEND, ZTOAFET
HOLREERENREFSIETH L7
AN T LG XD RN EENT D HikE
BRI B, 77 A T LTI 0 e
7 — U B THELNE AT — RS
MLOxHEE LD, I HIZHT7— Y =2
LT, Akt GERBEEE) & AERE
EOBET D2 HETHD (K1), AT
A &R T ORI, RO AR
BEHET D,

BERAE 20 (RIBME8 44, etk 2 4l DT
BENO ET A HEE RO 1 EEMES & I Rk
L7z, 728, AR TIE [Ny vy o
OFEFD 4 FILL RN 2 K& 2250 & 5%




L EFRT D, sHANZ M ERE O SHER I HME

~A 7 a7 4 (B 200~3000[Hz] |

JBGEE : —40~-45[dB]) 4 L, AW SaE%
30 4L TH BV IC L =t — 4 (WAVE TER,
Y7 TR R 44, 1kHz] . B R E
v ME16[bit]) TEEIToTZ, £,V
AXVA - UTNEA NIEREE=XY
VAT Bluetooth ~A 7 a7 3
WD, Fle, BRE 1OV TE T
Ao RAFATE ROOKEEZET) 128
(T 5 A 80 IRFfE oD [ JZENAME 5 A INEE L | &
WEHIE LT,

(f B C DORELE)
AWFFEDIFR G OFARERR L, FHDE
BxEte TRIREXUEERFITBIT 5 4R
EXRRETHHER L OHEICET 5 fmE
ZRZ] ITHEE L, BIENE OB AT
WD GRRRES  Afwad 08-020 75), £7z,
1 e A e 0D M6 ARG - SR RGN LS <
RWHIEIZDWT, W REICERTTIE
RT —HAWBICET 5/ T 4 — L K- 2
RV REITW, EREIToT,

C. MR

BROWO T A E R ICIEE LT
D A EEEE ORI A~ FL a2 D
FBITRT, ZOERKM AR VT ek
#rFERAE) S uiRetE (R ArRetE) |
DFHZENTED (K2 TBY), A IRE)
ZPED AR E TIX ALY RV E A E
HHITHY . Z ORIy O ETHE
B LA/ TE D, ARE L EEY
ZBENERBIT 57012, 7T ANT A0
EiTo 70, X 3ITHOENEMEE D 7 A K F
DOMTRERE RS, 77 AT LOHTIE,
REgh S 7 7 L o — TR & AL &35,
fitihi 3 =0E (dB) Thd, FROLE, 7

-
[

- 63 -

TL Uy —M 4.62ms TE—ZRNELTE
0. AEEOEARE I 1/4. 62=216Hz
THHZENDLND, —J7, D77
A NT LONTREREZR 41077, 2054,
V—7 mAERHT S Z EnTE I, A
R IRWVEEEHETE D, LLEORER
X, MOSHHERNS BIFDLZ LN TE,
JRE LW TE D Z L AR LT,

1 % OBREIZHOWT, 7 HEOEH O
FHA (BFF 80 KefH) &ATVN, 54T L DK
WEE EBEL TS Z ENTEE, BEO
TERLER E RS LEbE 5 Z L TRVWOE
A D2 UM A RGRET 5 Z E N TE 5,

WM~ A 717 42 & 10 o — & Z{ifi ]
LT A EmAmE S 2 5egk L TR, ICL 22—
AT ENBAT7 T4 TOFM
THO, VT IEADIENORER R %
BHZ LR TE oz, AR, VAL
ZBETHEH I TV DBluetooth & B s
A O A= D S N [ RS il (e o %
AVAT LEPRIELT, BIZEET LA
TOFRE~A 70T 4 TIERENCEE S
HEE MR L JBREE ORI RS EME~ A
274 D66[%] b EImE~ A 71383 [%]
F T kL7,

D. &%
SHITICHEET D~ A 70 7 VITITEE)
IZ R D KRR & & DRt K, WE TS
RENEENTEBY AN LTI L
ORI A S Te IR WS ORMEA R L
WAL EIp o=, T3 E CREM AR
Bl 22 & THRARTL22L1/RD LR
YN/ N R Ak IR/ Il ) BN
1T OIEAR B OHETE b THE L Ao 72,
BN YT 4 TR DEIA - O REARG O %
UM ZETT 570, BEFIZOVWTE
DT —=Z GRS HOMEELEEZ BND,



E. f&i

N e D 7 A N T DT T2
L THBEEOMA ZFRE & L., Bluetooth
~Aru7FrEANSZ L TEE - E
P AGHANC S S RWHENEBLTE 5 =
ERBIBMNE TR o, ZHIZE D ERNOR
DT 4 T BRI - O FEATG 00 2 24 AR
ZATO ZENEBIREL R o T,

F. REaRIEHR
(FEIFZEAREEFEITE LD TRA)

G. WRRR
L sl
1) bR IRRTHELD . REENRYR WIS
£ 2wl O TR~ DR EIZ oW T,
RNVEERESE (20) . pp. 55-61(2013-08-31)

2) dFTEE. JERERUA. AR B ARk
FNI NN A /A AT/ el AN
PR [ ] B oD R (B 1) — IR A\ PR b B
RAFTE R — (EEREY ¥y —T L,
VOL. 47, NO.13, pp. 1496-1501(2013)

2. FERER
1) H. Tsujimura and M. Matsumura. The
intervention on

effect of laughter

swallowing frequency 35th  Annual
International Conference of the IEEE
Engineering in Medicine and Biology
Society. SaB8.13(2013)

H. FHMERD HEE - ZaERi
mL

BERR

7—) %

ERRMARIL
[
RIBARIM L
| 3%
X HIRIBRAR ML
[#o—yzzm
TR L

X1 FREEMES D7 7 A ST BT O LR 51

FTHIARIE AL

I 1 '
L ]
T T T T

1 L 1 1 1
1] GO0 1000 1600 2000 @600
Bl He]

1 1 1 1
3000 3R00 4000 4B00 BOOO

R0 L

- 1 L 1 1 1
1] GO0 1000 1600 2000 @600
Bl He]

1 1 1 1
3000 3R00 4000 4B00 BOOO

X2  HREEEE OBXE AT MV (BFE

- 64 -



300

250

200

150

100

it HARIER )L [dB]

-50

X 3

X EIRIE R R4~ )L [dB]
o 8 8 8 8 & g

o
s}

X 4

HARBERE 216[Hz]

> ¢

 4.62[ms]

5 10 15
2L —[ms]

PRSI D [ ENAME S 0D 47 7 A N T DA HT G S

ERBERBEL

5 10 15
L —[ms)

WZWKEEE O O ENAME TS O o 77 A T DB 3

- 65 -




JRAET R AT SR 4 (BRI R
Sy EBFIE R

AT EER R S P E)
E

EOOEMEBICBT 5 E e (Repeatability) (2B 2458

WHFE s BHEE ENLSANIZEE 2= AT - it o 2 —

FFEE

WFFEEF

FAEFTREMED @ WVERTEE 2 VW5 2 & id,

BT 27 OICEETH 5, AW TIE,

DEER I A D AT B~ DR 2N = <
RKWOERTEE OBAEATREMEIC B L TR &2 17

o, ROVOEMMER THE LIZROOBEONEIL, RERRMERE <, £, Hilk
IR oI T E D, —RIBEATREMED D Z L AR ST,

A. HEAR

DEA RV AR DR EDXR AT 47
72 DBRELRT AZ AR R O BR R OB
B 2N LT, ERGREE DY X7 &
MEEDE0HRENRDH D, —FH, RAE
EVWIREDRTT ¢ 7T RERNL, LERY
ARNVAREDRATT 4 7 72 0P % %
L., FAEEEEOUEREEN LT,
TEER AR AR ORE IR ° 72 & D AETE EIEIR O
UAY BRI EDEOREND D, R
AA21 (BB Tk, thaEmsET
7o O\ LB 7R RE DMERF M VA | & LT
AUEN~VANEOREL BEE LTEH
0. BN EORYT 4 77 D0EN A
K2 EEEEOUE, AIEEIERO TE
HOAMMEZBRGT 2 2 SITHEETH D,
LNLBRG, ZOLIRKRTT 4 T 70E
K & ARTEEER & OBENER SheaD 7z
DIFFIETHY . ZNDHRTT 4 772 EK
OEMEE ORBEIT 2 ICBmEt S Tunz
VY, R, ERORGE TR BE MRV E
&L BN SN D 2 ERRENT
W5 Z EMD Y DEMN ADAETEEER

- 66 -

~OMPEBHT 5 LTk, HEEOREN
EMHEHEHWD Z EITEETH D,
2T, AWHZETIE, ROOERHEHE O
A RTREMEICES L TR &R 1T V), 2D BT,
RWOBEE 5D, ARNVAREDXTT
# 77 0BEER . BATE, HIRETE, &
I JESORE PRI OBEAEE ., MR & ORRWTHI %
MEIToT,

B. WS

KR Z B 2R — MR L OZ 0
o — FOAE 5 Hill, 253 4 & k5
2. R TAER (3 - HZE) 12, Rvo
BRI A5 [FIEHE L, FVoEEIZON
TT—HXIWEEIT- T2, F7=. FIENZHK
REZ AR — MFETERN LT 58
DT —XINEZIT ST,

NOBEEIL, “WEOAETET, FEHL
TEIBBILEDIBWVHY £ OE
st LC, NEEmAa ), A 1~5E), A
1~3[E), NEEAERN OWTID
[EIRaSr g Y

WIARZ BE a2 — MFZEOERIEN S |




AT 4 7 RLHERTH D 5 oW H CEF
i) EE (CES-D) °, A A FL-Z (PSS-4)
VAR T 4 T RERNTH D, tHarsE
(ENRICHD Social
ESSI) & 42k~ hU—2 (Berkman’ s
Social Network Index:SNI) °, B {RiLEhE

(METS-hr/wk) ', Bp 4B i | B E,
FIERE, BML, KOUME, HEIRIF O BETE
L, ROOBE & OB ARG L7,
(BEEHEHT)

RAEFREME O RRFHTIL, RERIE 2 v
T2 AT 4y VIRGET Vo E
WTHEZEZRDT,

F 7o, e RER E ORBIIREHZ OV
T, FHEEER Loz, 2o
ST, BIGEERLZLOIE, IA %
BREZHWCHEEEZRDT,

Support Instrument:

(f Bl T OHELRE)

ARZEIE, ESLS AN 7 — O i
B CTHIZERNARENTWD, £7o, WFZEkf
LFTE L QI X > THFES IO RE
= Y

C. WERER

LAERNC BT 2 R OB 2 J7E L 72 kGRS

BOOBETIZIEED ST (Figurel) |
M OB ATREME SRR ST, £ 72,
VOB X, Iz K-> THIXIER U
BEE LN (Figure2), U2 13580 H i
R oTe, ROOBEL, AT 4 7720
BHERKTHD 9 >PCHEMA P LR LITHR
OFEN, £/, ROT 4 T RERNTH D
R R Y N —7 LITIED
HHBEDFRD BTz, £-, E O, BN,
B IRIGEN R, R EOER &R e
23> 7- (Table 3),

-67 -

D. &%
ARIOBET O R, RWOERIEF TH
B LR OWOBEEIL, KEREERE <.
FHIZEN o T2 2 s HBENRG
<. —fEAAREA D D Z L ARENT,
Fo. ROOBEIL, 9O RERA ML
A2 LITAOHBEARH Y | HEHECHS
%y N —27 LIZEOHMBERD-T-, &
BIX, a VT =N O, F~—T—
EDOR#EEZ TGO TA N = A L% EORE
EITo TV TFETH D,

E. &

RWOERIEE THE LR WO HE
1%, A FTREMEDS B < L E 7o HUIEE A e
ST Z b, BENE L, —EH TEe
MR D Z BRI,

51 F SCHR

1. Ohira T1, Diez Roux AV, Prineas RJ,
Kizilbash MA, Carnethon MR, Folsom
AR. Associations of psychosocial factors
with heart rate and its short-term
variability: multi-ethnic study of
atherosclerosis. Psychosom Med 2008;

70: 141-146.

Nishina M, Nishina K, Ohira T,
Makino K, Iso H. Associations of
psychological distress with metabolic
syndrome among Japanese urban
residents. J Atheroscler Thromb.
18:396-402, 2011.

Iso H, Date C, Yamamoto A, Toyoshima H,
Tanabe N, Kikuchi S, Kondo T, Watanabe
Y, Wada Y, Ishibashi T, Suzuki H,
Koizumi A, Inaba Y, Tamakoshi A, Ohno
Y.Perceived mental stress and mortality

from cardiovascular disease among



Japanese men and women: the Japan
Collaborative Cohort Study for Evaluation
of Cancer Risk Sponsored by Monbusho
(JACC Study). Circulation 2002; 106:
1229-1236.

Shirai K, Iso H, Ohira T, Ikeda A, Noda H,
Honjo K, Inoue M, Tsugane S.”Perceived
Level of Life Enjoyment and Risks of
Cardiovascular Disease Incidence and
Mortality: The Japan Public Health
Center-Based Study”’Circulation
2009;120;956-963.

Hirosaki M, Ohira T, Kajimura M, Kiyama
M, Kitamura A, Sato S, Iso H. Effects of a
laughter and exercise program on
physiological and psychological health
among community-dwelling elderly in
Japan: randomized control trial. Geriatr
Gerontol Int  2013; 13:152-160.

Irwin M, Artin KH, Oxman MN.
Screening for depression in the older
adult: criterion validity of the 10-item
Center for Epidemiological Studies
Depression Scale (CES-D). Arch Intern
Med 1999; 159:1701-1704.

Cohen S, Kamarck T, Mermelstein R. A
global measure of perceived stress. Journal

of Health and Social Behavior 1983, 24,

- 68 -

10.

F.

385-396.

Berkman LF, Syme SL. Social networks,
host resistance, and mortality: a nine-year
follow-up study of Alameda County
residents. Am J Epidemiol 1979;
109:186-204.

Enhancing recovery in coronary heart
disease patients (ENRICHD): study design
and methods. The ENRICHD investigators.
Am Heart J. 2000;139:1-9.

Paffenbarger RS Jr, Hyde RT, Wing AL,
Hsieh CC. Physical activity, all-cause
mortality, and longevity of college

alumni. N Engl J Med 1986; 314:

605-13.

fERRfapRiE

(ReFEMFZE S FICE LD TRA)

G.
L

H.

WK

FRORIEEME D HHIRE - BRI

L



Figure 1. RV OB IZRE 3 2B RIHE O v K UHIEREF

5[F1 H
4[al H
CRESEE A=
BEINE! w3 1-5[E]
m H1-3[7]
I A
o5 BIIEAERWY
P for change
overtime=0.92
151 H ‘
120
Figure 2. ZEVNOBAEEZ B9 2 BRI H JHIE A5 R oD Hs ke
B
FHBA
CREIEE S|
» = 3 1-5[E]
Rk = H1-3[H
‘ ‘ IR
s - H
‘ ‘ ‘ P for difference=0.77
oo .
| I
0 20 40 60 80 100 120

- 69 -



Table 1. ZR\VOHEE & FAREME & o BE

AN
Flim, R
T, %
e M ERETE, %

BRI BELE, %

BMI, kg/m2 (SD)

B IRIGE), METS-hr/wk
R, %

WLIEE, %

9 295, CES-D (SD)
B3 Z L R, PSS-4 (SD)
FEH) 382, ESSI (SD)
&3 >~ k7 —27 SNI (SD)
PP AL, g¢/H (SD)

(SD)

(SD)

RWPEHERL, ¢/H (SD)

M HEIBE, ¢/H  (SD)
R =V —v ug/L (SD)

EEEDEIRT, FAH L TEHHEE

E3ESiAE

125
56.7 (9.78)
33.6
15.2
3.20
23.0 (2.93)
40.0 (6.28)
35.2
9.60
4.20 (3.58)
6.28 (1.99)
26.7 (4.18)
3.04 (0.92)
378.4 (447.1)

238.3 (254.2)

89.9 (147.1)
24.7 (13.5)

-70 -

¥ 1-5 [=]

100
58.3 (9.08)
48.0
18.0
7.00
23.6 (5.95)
39.0 (5.41)
29.0
16.3
447 (3.33)
6.58 (2.61)
24.3 (5.78)
2.73 (1.05)
333.5(249.2)

240.6 (228.1)

82.9 (65.3)
21.5 (12.3)

H 1-3 [H]

22
58.6 (9.32)
63.6
9.09
9.09
23.4(3.72)
39.2 (5.14)
22.7
9.09
6.20 (5.65)
8.00 (2.73)
24.8 (6.69)
2.86 (1.04)
301.2 (218.3)

205.4 (177.1)

61.2 (58.0)
23.2(9.61)

FEAERN

6
53.5 (9.35)
50.0
0.00
0.00
22.8 (1.76)
38.6 (5.77)
333
16.7
9.60 (6.88)
9.00 (2.97)
20.0 (9.49)
2.33(1.51)
223.8(230.2)

142.8 (164.5)

39.4 (32.1)
24.6 (9.35)

P for

difference

0.42
0.02
0.52
0.44
0.81
0.63
0.6
0.46
0.004
0.001
<0.001
0.07

0.55

0.72

0.54
0.31



WFIERCROTITICEE 5 — ik

FERAE KA L Z A~V FRGE R=Y HRCAR
Shirai K, Saiki A, The Effect of Partial Use |Obesity 7 e43-e54 2013
Oikawa S, Teramoto T, |of Formula Diet on Research &

Yamada N, Ishibashi S, [Weight Reduction and  |Clinical

Tada N, Miyazaki S, Metabolic Variables in  |Practice

[noue I, Murano S, Obese Type 2 Diabetic

Sakane N, Patients-Multicenter

Satoh-Asahara N, Bujo [Trial-.

H, Miyashita Y, Saito Y.

KT FNE A XA Y v 7 ¥ [Medical View |34 4-5 2013
v Ra—2A Point

AR, AAATHESS  [REEDROSRVE IS K D BRVEERTSE (20 55-61 2013
i i D T AR~ D
IO T

-71 -




Obesity Research & Clinical Practice (2013) 7, e43—e54

ELSEVIER
ORIGINAL ARTICLE

The effects of partial use of formula diet on
weight reduction and metabolic variables in obese
type 2 diabetic patients—Multicenter trial

Kohji Shirai®*, Atsuhito Saiki?, Shinichi Oikawa¢, Tamio Teramoto9,
Nobuhiro Yamada®, Shun Ishibashif, Norio Tada®8, Shigeru Miyazaki",
Ikuo Inoue’, Shunichi Murano’, Naoki SakaneX, Noriko Satoh-Asahara¥k,
Hideaki Bujo®, Yoh Miyashita?, Yasushi Saito®

a Toho University Sakura Hospital, Sakura, Japan

b Chiba University Graduate School of Medicine, Chiba, Japan

¢ Nippon Medical School, Tokyo, Japan

d Teikyo University School of Medicine, Tokyo, Japan

€ University of Tsukuba Institute of Clinical Medicine, Tsukuba, Japan
f Jichi Medical University, Shimotsuke, Japan

8 Jikei University, School of Medicine, Kashiwa Hospital, Kashiwa, Japan
h Tokyo Teishin Hospital, Tokyo, Japan

i Saitama Medical School, Moroyama, Japan

J Shimotsuga General Hospital, Tochigi, Japan

K Kyoto Medical Center, Kyoto, Japan

Received 18 November 2011; received in revised form 28 March 2012; accepted 30 March 2012

KEYWORDS Summary

Weight reduction; Aims: To clarify the usefulness of protein-sparing modified formula diet in obese type

Visceral fat; 2 diabetic patients, the effects of partial use of formula diet on weight reduction

Obesity; and changes in related metabolic variables, and the improving rates of risk factors

el it (pj)er 1% body weight reduction, were compared with those of conventional subcaloric
iet.

Diabetes mellitus;

* Corresponding author at: Internal Medicine, Toho University Sakura Hospital, 564-1, Shimoshizu, Sakura-shi, Chiba 285-8741,
Japan. Tel.: +81 043 462 8811; fax: +81 043 479 9770.
E-mail addresses: kshirai@kb3.so-net.ne.jp (K. Shirai), atsuhito156@sakura.med.toho-u.ac.jp (A. Saiki), shinichi@nms.ac.jp
(S. Oikawa), ttera@med.teikyo-u.ac.jp (T. Teramoto), ymdnbhr@md.tsukuba.ac.jp (N. Yamada), ishibash@jichi.ac.jp (S. Ishibashi),
n-tada27@jikei.ac.jp (N. Tada), smiyazaki@tth-japanpost.jp (S. Miyazaki), i1901018@saitama-med.ac.jp (I. Inoue),
smurano@carrot.ocn.ne.jp (S. Murano), nsakane@kyotolan.hosp.go.jp (N. Sakane), nsato@kyotolan.hosp.go.jp (N. Asahara),
hbujo@faculty.chiba-u.jp (H. Bujo), mumon@sf6.so-net.ne.jp (Y. Miyashita), yasushi@faculty.chiba-u.jp (Y. Saito).

1871-403X/$ — see front matter © 2012 Asian Oceanian Association for the Study of Obesity. Published by Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.orcp.2012.03.002


dx.doi.org/10.1016/j.orcp.2012.03.002
mailto:kshirai@kb3.so-net.ne.jp
mailto:atsuhito156@sakura.med.toho-u.ac.jp
mailto:shinichi@nms.ac.jp
mailto:ttera@med.teikyo-u.ac.jp
mailto:ymdnbhr@md.tsukuba.ac.jp
mailto:ishibash@jichi.ac.jp
mailto:n-tada27@jikei.ac.jp
mailto:smiyazaki@tth-japanpost.jp
mailto:i1901018@saitama-med.ac.jp
mailto:smurano@carrot.ocn.ne.jp
mailto:nsakane@kyotolan.hosp.go.jp
mailto:nsato@kyotolan.hosp.go.jp
mailto:hbujo@faculty.chiba-u.jp
mailto:mumon@sf6.so-net.ne.jp
mailto:yasushi@faculty.chiba-u.jp
dx.doi.org/10.1016/j.orcp.2012.03.002

K. Shirai et al.

Subjects and methods: Obese patients [BMI >25kg/m?] with diabetic mellitus were
randomly assigned to a low-caloric diet with partial use of formula diet group (FD,
n=119) and a conventional low-caloric diet group (CD, n=110). Subjects in FD took
one pack of formula diet (MicroDiet®, 240kcal/pack) in place of one of three daily
low-caloric meals for 24 weeks. Total daily calorie prescribed was same.

Result: Weight reduction was greater in FD than in CD (week 24: —3.5 vs —1.4kg; all
p <0.001). Systolic blood pressure decreased significantly only in FD. HbA;. reduction
was greater in FD than in CD. HDL-cholesterol increased significantly more in FD than
in CD (week 24: +2.8 vs. +0.6 mg/dl, p<0.001). Among several improving rates (%) of
risk factors/ 1% body weight reduction, those of HbA,. at weeks 16 and 24, triglyceride
at week 8 and HDL-cholesterol at week 24, were significantly higher in FD than CD.
Doses of sulfonylurea and thiazolidinedione were significantly decreased in FD than

Conclusion: Partial use of formula diet was much more effective in reducing body
weight, and also in improving coronary risk factors than conventional diet in part
due to reduced body weight through decreased energy diet intake and due to dietary

© 2012 Asian Oceanian Association for the Study of Obesity. Published by Elsevier Ltd.

that partial use of formula diet to replace one meal a day
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in CD.
composition of the formula diet.
All rights reserved.
Introduction

Obesity, particularly visceral adiposity, contributes to
the clustering of many coronary risk factors such as
hypertension, insulin resistance or type 2 diabetes and
dyslipidemia in individuals [1—3]. And, these risk factors
contribute to the development of cerebro-cardiovascular
diseases [4,5] and also chronic renal disease [6]. Further-
more, obesity provokes sleep apnea syndrome and fatty
liver, and worsens knee joint pain and lumbago [7,8].
Recently, a cluster of multiple risk factors has been called
metabolic syndrome [9,10]. The core of this syndrome
is visceral fat accumulation [3]. Obesity is apparently
a modifiable risk factor for coronary heart disease, and
weight reduction is known to confer great benefit in the
improvement of several co-morbidities [11,12].

The treatments of obesity are composed of diet, exer-
cise, drugs and behavior modification. However, obese
persons are generally resistant to these treatments [13].
A considerable number of obese patients do not success-
fully reduce weight with low caloric conventional diet.
There were many reasons for the failure in achieving
weight reduction or maintaining weight loss. The indi-
viduals may have some difficulties in cocking or selecting
the complicated low-calorie menus, in which various fac-
tors such as energy, protein, vitamins and minerals are
involved.

A protein-sparing modified fasting therapy, in which
1.2—1.4¢g protein per kg ideal body weight, fluid ad
libitum, and vitamin and mineral supplementation are
taken, is effective in achieving weight reduction [14,15].
This therapy can be possible by using formula diet, which
is composed of high protein, low carbohydrate, low fat
and enough vitamins and minerals. There were several
papers reporting the usefulness and the safety of this for-
mula diet [14—16]. But, low compliance and rebound of
body weight were frequently observed. We hypothesize

could be beneficial for the treatment of obese diabetic
patients in the long term, even though the body weight
reduction would be less than total use. Cheskin et al.
[17] reported that the efficacy of a portion-controlled
meal replacement diet to a standard diet in achieving and
maintaining weight loss among obese participants with
type 2 diabetes for 34 weeks.

Furthermore, the roles of a high dietary protein
to carbohydrate ratio in enhancing weight loss and
decreasing risks have been discussed [18—20]. Layman
et al. [21] reported that diets with a high protein
to carbohydrate ratio have positive effects on mark-
ers of cardiovascular disease risks and these benefits
may be mediated by a lower glycemic load. Gannon
and Nuttall [22] also reported the beneficial effect
of a high-protein, low-carbohydrate diet on blood glu-
cose control in people with type 2 diabetes. On the
other hand, some researchers reported that an energy-
restricted, high-protein, low-fat diet provides nutritional
and metabolic benefits more than a low-carbohydrate
diet [23,24]. Therefore, the significance of high-protein
and low-carbohydrate diet remains controversial, espe-
cially in Asian peoples. One of the reasons for the
inconsistent result is compliance with the prescribed
diet in the long term. Formula diet is a high-protein,
low-carbohydrate and low-fat diet, and is easy to be
administered.

Therefore, we attempted to clarify the usefulness of a
24-week dietary regimen using formula diet once a day in
combination with conventional low-caloric diet in obese
patients with type 2 diabetes mellitus. The formula diet
used was MicroDiet®. The reduction in body weight and
visceral fat, and the improvements of related metabolic
variables were compared with those of conventional low-
caloric diet alone. The changes in adiponectin [25,26] and
lipoprotein lipase mass [27,28], which are considered to
be markers of insulin sensitivity, were also studied. In
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Table 1 Clinical backgrounds of conventional group and formula diet group.

Clinical backgrounds Conventional diet Formula diet p-Value

group (CD) group (FD)
n=110 n=119

Age (years) 51.7+10.9 50.5+11.8 0.594 (NS)
Sex males:females (%) 36:64 38:62 0.891 (NS)
Height (cm) 160.8 +8.5 160.8 +£9.0 0.761 (NS)
Weight (kg) 77.9+14.9 79.9+17.8 0.793 (NS)
Body mass index (kg/m?) 30.0+4.6 30.8+5.8 0.514 (NS)
Visceral fat area (cm?) 166.5+59.4 165.2 +63.2 0.855 (NS)
Subcutaneous fat area (cm?) 272.8+97.7 285.0+124.3 0.862 (NS)
V/S ratio 0.707 +0.416 0.666 +0.320 0.839 (NS)
Systolic blood pressure (mmHg) 138.9+19.7 138.8+17.5 0.651 (NS)
Diastolic blood pressure (mmHg) 83.3+12.2 81.3+9.5 0.238 (NS)
Fasting blood glucose (mg/dl) 153.5+52.6 148.1+49.2 0.409 (NS)
HbA1c (%) 7.7+1.3 7.7+1.4 0.994 (NS)
HOMA-IR 7.0+7.9 7.5+7.6 0.701 (NS)
Non HDL-cholesterol (mg/dl) 156.0+33.7 154.8 +39.9 0.702 (NS)
LDL-cholesterol (mg/dl) 131.3+29.1 131.0+32.9 0.654 (NS)
HDL-cholesterol (mg/dl) 52.7+12.5 51.5+12.5 0.355 (NS)
Triglyceride (mg/dl) 158.3+107.3 152.5+102.4 0.584 (NS)
Leptin (ng/ml) 9.9+5.8 11.9+11.2 0.248 (NS)
Adiponectin (mg/ml) 6.4+4.0 6.4+3.5 0.810 (NS)
Lipoprotein lipase (ng/ml) 51.2+18.8 51.1£17.0 0.903 (NS)

V/S, visceral fat area/subcutaneous fat area; HbAc., hemoglobin A{c; HOMA:-IR, homeostasis model assessment of insulin resis-

tance. Values are expressed as mean +S.D. NS, not significant.

addition, improvement rates of metabolic variables per
1% body weight reduction were compared between two
groups.

Subjects and methods

Subjects

A total of 11 hospitals in Japan participated in the
present study. Patients with type 2 diabetes mellitus
(HbA1(JDS) > 6.0%): this value is Japanese diabetes soci-
ety standard. Usually, HbA;. (JDS) is lower by 0.4%
comparing to international standard value (NGSP), and
body mass index (BMI) over 25kg/m? were recruited.
Participants were excluded if they had massive pro-
teinurea; had malignancy; had a history of hepatitis,
cardiovascular events, respiratory or gastrointestinal dis-
eases; had uncontrolled hypertension; were pregnant or
breast feeding. A total of 240 patients aged from 20 to
69 years entered the study. Mean BMI was 30.4kg/m?.
Before entry to this study, most patients came the clinics
over 6 months, and had undertaken a course of diet ther-
apy with conventional diet menu (25—30kcal/kg/day),
but overweight and glucose metabolic disorders were not
improved sufficiently. They were randomly assigned to a
conventional diet group (CD; n=120) or a formula diet
group (FD; n=120). Eleven patients withdrew from the

study before completion; 10 in CD and 1 in FD. Subject
characteristics were not significantly different between
two groups at baseline (Table 1).

Dose of injected insulin just before taking formula
diet was reduced to half. Sulfonylurea just before tak-
ing formula diet was stopped. Thiazolidinedione were
changed depending on the levels of blood glucose and
HbA:.. Sulfonylurea was discontinued or the dose was
decreased in subjects with fasting plasma glucose (FPG)
less than 90mg/dl (12 in FD and 6 in CD) with a fear
of hypoglycemic attack. Subjects on antihypertensive
and/or lipid-lowering medications were essentially asked
to maintain the same medications and dosages through-
out the study.

The study was approved by the ethnical committee
of each hospital. Informed consent was obtained from
all subjects before participation in the study. We declare
that all these studies were conducted in accordance with
the declaration of Helsinki http://www.wma.net/ and
that all procedures were carried out with the adequate
understanding and written consent of the subjects.

Study design

The subjects were randomly assigned to one of two
isocaloric dietary interventions; 20kcal/kg times stan-
dard body weight (kg), for 24 weeks. Standard body
weight was assumed to be equivalent to a BMI of
22 kg/m?. Conventional diet was composed of classical
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Table 2 Composition of one pack of formula diet (Microdiet®).

Nutrient Contents Nutrient Contents
Energy 240 kcal Vitamin B, 0.9mg
Protein 21.5¢ Vitamin B, 0.9mg
Fat 2.4g Niacin 6.0mg
Carbohydrate 16.5¢g Pantothenic acid 3.3mg
Dietary fiber 5.5¢g Vitamin B, 1.3mg
Vitamin B, 2.2mg
Sodium 320mg Vitamin C 43.3mg
Calcium 380 mg Folic acid 163 mg
Magnesium 116 mg Biotin 13.3mg
Potassium 700 mg Vitamin A 350 mg
Phosphorus 268 mg Vitamin D 4.2 mg
Iron 6.7mg Vitamin E 4.4mg

Japanese low-caloric meals 3 times a day. Formula diet
was composed of one pack of MicroDiet® (240 kcal/meal)
in the morning and two conventional Japanese low-
caloric meals at noon and in the evening. MicroDiet® was
provided by Sunny Health Co. Ltd (Tokyo, Japan) and the
compositions are shown in Table 2. Proteins were com-
posed of egg white, casein and soybean proteins. One
pack of Microdiet® was dissolved in 450 ml cold water,
and was drunken.

The same total calorie intake was prescribed
to the two groups as described above. The pro-
tein:fat:carbohydrate ratio prescribed at the beginning
was 15:25:60 in CD and 18:30:52 in FD.

All patients visited the clinic every 4 weeks. At each
visit, the patients received guidance on lifestyle improve-
ment conducted by dieticians and/or nurses. A food diary
was recorded by each patient, and energy intake was
calculated by the dieticians.

Serum adiponectin and lipoprotein lipase mass were
measured using ELISA kits (Daiichi Pure Chemical, Co.
Ltd., Tokyo, Japan). Imunoreactive insulin was mea-
sured by immunoassay. Visceral and subcutaneous fat
areas in the abdomen were measured using computed
tomography at the umbilical level [1]. Other chemical
analyses were performed at integrated central laborato-
ries.

Dietary composition was assessed by a qualified dieti-
cian using a computerized database, based on the
analysis of the semi-quantitative food record of 3 con-
secutive days for each 2-week period.

The basal doses of used drugs were essentially
not changed during intervention term, except the
cases in which the glucose levels were remarkably
improved well by enough weight reduction, and con-
cerns about hypoglycemic attack were occurred. The
reduction dose of sulfonylurea was mostly reduced
into half, in case of blood glucose control improved
(HbA;. (JSD)<6.0%). Furthermore, in cases of hypoten-
sion attack or enough lowered LDL-cholesterol levels
(LDL-cholesterol < 80mg/dl), the affecting drugs were
withdrawn.

Statistical analysis

Dietary composition data were analyzed using raw, unad-
justed means. Between-group differences in dietary

intake at each time point were tested by analysis of vari-
ance (ANOVA).

Results

Body weight and visceral fat outcomes

One hundred and ten patients in CD and 119 in FD com-
pleted the study and were analyzed. The reason for
drop-out was mainly inconvenience to the patients. Base-
line data of the patients are shown in Table 1. Mean body
mass index (BMI) was 30.0kg/m? in CD and 30.8 kg/m? in
FD, with no significant difference between two groups.
Age, male/female ratio, blood pressure, hemoglobin
(Hb)A;c, LDL-cholesterol, HDL-cholesterol and triglyc-
erides were also not significantly different between two
groups.

Body weight started to decrease from week 4
and significant decreases relative to baseline were
maintained until week 24 in both groups (Fig. 1A).
However, the weight flattened from week 12 in CD,
but continued to decline gradually until week 24 in
FD. Mean weight reduction relative to baseline was
greater in FD than in CD (Table 3.1) (week 8: —2.9 vs
—0.7kg; week 16: —3.3 vs —1.4kg; week 24: —3.5 vs
—1.4kg; all p<0.001). BMI showed the same trend of
decrease.

Visceral fat area decreased significantly (p<0.01) in
FD, but not in CD (Table 3.1). Subcutaneous fat area also
decreased significantly (p <0.01) in FD but not in CD. The
decreases in visceral fat and subcutaneous fat were sig-
nificantly (p=0.001 and 0.049, respectively) greater in
FD compared to CD.

Blood pressure outcome

Significant decreases in systolic blood pressure were
observed from weeks 4 to 24 in FD, but only on week
20 in CD (Fig. 1B).

Significant decreases in diastolic blood pressure were
observed only in FD from weeks 4 to 20 (Fig. 1C). When
the magnitudes of decrease were compared between CD
and FD (Table 3.1), decreases in systolic blood pressure
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were significantly greater in FD compared to CD at weeks
8, 16 and 24 (p=0.009, 0.015 and 0.0256, respectively).

Glucose, HbA. and insulin

Fasting blood glucose decreased from week 4 in both
groups, and a significant decrease was maintained until
week 20 in FD and week 12 in CD (Fig. 2A). The decreases
were apparently greater in FD than in CD at weeks
12, 16 and 20, but did not reach statistical significance
(Table 3.1).

HbA. started to decrease in both groups at week 4
and significant decreases were maintained until week 24
in both groups (Fig. 2B). In CD, HbA;. decreased from
week 4 to week 12, but reversed gradually from week
16 to week 24. In FD, HbA;. decreased from week 4,
reached a trough at week 16, and stabilized thereafter.
The decreases were significantly greater in FD compared
to CD at weeks 8, 16 and 24 (p=0.024, 0.016 and 0.002,
respectively) (Table 3.1).

Insulin decreased significantly in FD only at week 24,
and did not decrease in CD (Fig. 2C). The decreased
amounts of insulin at weeks 8, 16 and 24 were tended

to be greater in FD than in CD, but not significantly
(Table 3.1).

HOMA index were significantly lower than baseline at
weeks 8, 12, 20 and 24 in FD, but did not change in CD
(Fig. 2D). The decreases in HOMA tended to be greater
in FD compared to CD at weeks 8 and 24, but not signifi-
cantly.

Lipid outcomes

LDL-cholesterol decreased in both groups from week
4, and the decreases were maintained until week 16.
Thereafter, gradual increases were observed after week
20 in both groups (data not shown). The decreases in
LDL-cholesterol were not different between FD and CD
(Table 3.2).

In FD, triglyceride decreased significantly from week
4 and this tendency was maintained until week 24. In CD,
triglyceride also decreased significantly on week 4, but
rebounded thereafter (data not shown). The changes in
triglyceride were significantly greater different between
FD and CD at weeks 16 and 24 (p=0.037 and 0.025)
(Table 3.2).
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HDL-cholesterol decreased initially and remained sig-
nificantly lower than baseline until week 12 in FD and
week 20 in CD. The level started to increase after week
16 in FD and reached significantly higher level at week
24 (data not shown). The change in HDL-cholesterol in
FD (increase) was significantly different from that in CD
(decrease) at week 24 (Table 3.2). Non-HDL-cholesterol
decreased at week 4 in both FD and CD, and the low
levels were maintained stably during 24 weeks (data not
shown). The decreases in non-HDL-cholesterol were not
significantly different between FD and CD at weeks 8, 16
and 24 (Table 3.2).

Changes in leptin, adiponectin and
lipoprotein lipase mass

In FD, leptin decreased from week 4 to week 12 and
increased at weeks 20 and 24. In CD, leptin did not
decrease but increased from week 16 to week 24 (Fig.
6). The changes in leptin in FD (decreases) were signifi-
cantly different from those in CD (increases) at weeks 8,
16 and 24 (Table 3.2).

Adiponectin increased gradually in both groups (Fig.
6). After week 16, adiponectin tended to increase more

in FD than in CD, but the difference between two groups
were not significant (Table 3.2).

LPL mass increased gradually and significantly from
week 8 in both groups (Fig. 6). After week 16, LPL mass
tended to increase more in FD than in CD, but without
significant (Table 3.2).

Comparisons of improving rates of coronary
risk factors per 1% body weight reduction
(ABW) between CD and FD (Table 4)

Coronary risk improving rate was obtained from the %
change in measurement of risk marker divided by %
body weight reduction, and were compared at weeks
8, 16 and 24 among patients with each risk factor
at baseline. The subjects whose risk factor values
were higher than following each values, were selected
for this analysis: visceral fat area>100m?, systolic
pressure >140mmHg, diastolic pressure> 100 mmHg,
HbA:. >7.0%, non HDL-cholesterol > 160 mmHg, triglyc-
eride > 150 mg/dl, HDL-cholesterol < 50 mg/dl.

Table 4 shows % improvement of coronary risks per
% body weight reduction (risk improvement rate/ ABW).
Improvement rate was expressed as positive when the
values decreased except HDL-cholesterol.
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Table 3.1 The changes of BW and coronary risk factors.
Characteristics Conventional diet Formula diet p-Value
group (CD) group (FD)
n=110 n=119

Weight (kg)

8W —0.7 £6.3" —-2.9 +2.3" 0.000

16 W —1.4 £ 3.07 —3.3+3.47 0.000

24W —1.4+3.47 —3.5+4.0" 0.000
Body mass index (kg/m?)

8w —0.3 £ 2.1 —1.1 £0.8" 0.000

16 W —0.6 £1.2" —-1.3£1.3" 0.000

24W —0.6 +1.3" —1.4+1.5" 0.000
Visceral fat area (cm?)

24W —5.3 + 34.7 —23.6 £+ 27.5" 0.001
Subcutaneous fat area (cm?)

24W —12.3 £ 50.3 —31.6 £ 61.97 0.049
Systolic blood pressure (mmHg)

8W —1.7 £ 15.4 —7.2 £15.5" 0.009

16 W —2.1+ 14.4 —7.1 £15.87 0.015

24W —1.1 £15.5 —5.9 +16.2" 0.026
Diastolic blood pressure (mmHg)

8w —-1.5+9.7 —-2.9 £9.37 0.302 (NS)

16 W —-1.2 +10.4 —2.6 +£8.97 0.273 (NS)

24W —0.3 +£11.3 —-1.1+£9.0 0.582 (NS)
Fasting blood glucose (mg/dl)

8W —-9.4 4+ 39.7 —17.3 £ 37.3" 0.127 (NS)

16 W —8.2 4+ 37.6' —15.9 £ 39.6" 0.138 (NS)

24W —5.2 + 37.6 —12.1 £ 37.6" 0.171 (NS)
HbAc (%)

8W -0.3£0.7° -0.5+0.7" 0.024

16 W —0.4 £0.8" -0.7 £0.9” 0.016

24W —0.2 +£0.8" —0.6 +£1.17 0.002
Insulin (pu/ml)

8w 0.8 +15.2 —2.6 +£17.2 0.117 (NS)

16 W 0.0 + 11.1 —-1.8 + 18.6 0.378 (NS)

24W —-1.3+9.8 —3.6 + 18.1 0.254 (NS)
HOMA-IR

8W —-0.4 +£ 6.5 —-1.8+6.2" 0.107 (NS)

16 W —0.2 £5.5 -1.2+7.7 0.317 (NS)

24W —0.5 £ 5.7 -1.8+£7.3"7 0.152 (NS)

HbA1c, hemoglobin A{c; HOMA-IR, homeostasis model assessment of insulin resistance. Values are expressed as mean + S.D.

" p<0.05 compared with baseline.
™ p<0.005 compared with baseline. NS, not significant.

Visceral fat area improvement rate/ ABW at week 24
was significantly higher in FD than in CD (2.37 vs 1.34%,
p=0.029).

HbA;. improvement rate/ABW were significantly
higher in FD than in CD at weeks 16 and 24 (week 16: 2.74
vs 1.63%, p=0.030; week 24: 2.2 vs 1.10%, p=0.032).

Among the lipid components (Table 4), non-HDL
cholesterol improvement rates/ABW were not signifi-
cantly different between FD and CD at weeks 8, 16 and
24. Triglyceride improvement rate/ ABW was significantly
greater in FD than in CD at week 8. HDL-cholesterol
improvement rate/ ABW was higher in FD than in CD at
week 24.

Analysis of diet components at week 16

Table 5 shows the analysis of food records at week
16 in 44 subjects (22 in FD, 22 in CD) in one institu-
tion. Mean total calorie intake was significantly lower
in FD than CD (1574 vs 1386 kcal/day, p=0.037). Mean
protein intake was higher in FD than in CD (73.4
vs 62.3g, p=0.019). Fat was not different between
two groups (53.1 vs 48.5, p=0.23). Carbohydrate
was significantly lower in FD than in CD (164 vs
212g, p=0.032). Mean protein:fat:carbohydrate ratio
(PFC ratio) was 21+3.2:31+6.4:47+8.2 in FD, and
16 +£4.1:33+4.1:54+12 in CD.
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Table 3.2 The changes of coronary risk factors.

Characteristics Conventional diet Formula diet p-Value
group (CD) group (FD)
n=110 n=119
LDL-cholesterol (mg/dl)
8w —5.2 +17.3" —6.2 +21.97 0.701 (NS)
16 W —7.8 +£19.5" —7.0 £ 25.7° 0.798 (NS)
24W —2.7 + 221 —3.2 £26.3 0.881 (NS)
Triglyceride (mg/dl)
8W —9.2 £71.6 —19.7 £ 54.2" 0.212 (NS)
16 W 12.3 £ 1171 —16.2 + 85.5 0.037
24W —1.1 + 81.9 —22.6 + 60.4" 0.025
HDL-cholesterol (mg/dl)
8w —2.7 £5.8" —1.0+5.8 0.033
16 W —1.7 £6.0" —0.2 + 6.8 0.023
24W —0.6 +£ 6.8 —2.8+7.3"7 0.0001
Non HDL-cholesterol (mg/dl)
8w —5.3 £+ 18.4" —10.3 £ 25.1" 0.092 (NS)
16 W —5.5 +£25.2° —9.6 + 30.8" 0.272 (NS)
24W —-2.5+22.0 —6.6 + 30.7° 0.256 (NS)
Leptin (ng/ml)
8W 0.1 +4.2 —2.14+9.2 0.023
16 W 1.2 + 4.6 —1.1+9.7 0.025
24W 1.6 + 4.4" —0.7 +£ 9.6 0.020
Adiponectin (mg/ml)
8w 0.0 +1.2 0.0+ 1.4 0.934 (NS)
16 W 0.2 +£1.5 0.2 + 2.0 0.770 (NS)
24W 0.4+1.7 0.5+ 2.2 0.761 (NS)
Lipoprotein lipase mass (ng/ml)
8w 2.0 + 10.1° 2.0 +10.4 0.979 (NS)
16 W 3.5+ 11.6" 3.9 +£12.07 0.790 (NS)
24W 5.1 +12.7" 5.6 + 12.8" 0.756 (NS)

Values are expressed as mean +S.D.
" p<0.05 compared with baseline.
™ p<0.005 compared with baseline. NS, not significant.

Changes in medications (Table 6)

The changes of medicines after this intervention study
are shown in Table 6. As for Insulin therapy, insulin dose
was reduced in 9/26 patients in CD and 17/20 patients
in FD, not significant. As for sulfonylureas, discontinued
persons were 3/51 in CD, and 20/57 in FD (p<0.02).
Reduced persons were 3/51 in CD, and 11/51 in FD
(p <0.05). As for thiazolizine, discontinued persons were
4/24in CD, and 12/27 in FD (p<0.01).

As for statins, ceased case was 4/11 in CD, and 4/13
in CD, 45 in FD.

As for angiotensin 2 receptor blockers, discontinued
case was 3/12in CD, and 4/20 in FD. As for calcium chan-
nel blockers, discontinued case was 2/21 in CD, and 4/21
in FD.

Clinical laboratory data and absence of
adverse effect (Table 7)

Serum total protein did not change in CD and FD dur-
ing 24 weeks. Liver function tests such as aspartate
aminotransferase (AST), alanine aminotransferase (ALT)

and gamma-glutamyl transpeptidase did not change. Uric
acid, blood urea nitrogen and creatinine also did not
change in both groups.

Red blood cell and white blood cell counts remained
unchanged in both groups. No subject showed elevated
AST or ALT to higher than normal levels during this study
in both FD and CD. Abnormal clinical sign and symptom
were not observed. Especially, mental problems were not
observed.

Discussion

Body weight reduction was achieved with both FD and CD,
but the magnitude of reduction was greater in FD than in
CD throughout the intervention period up to week 24.
Significant visceral fat area reduction was only observed
in FD, and subcutaneous fat area also decreased signifi-
cantly only in FD (Table 3.1).

Fasting glucose was reduced in both FD and CD, but the
reduction tended to be greater in FD, although not signifi-
cantly (Fig. 2A). HbA. reduction was observed in both FD
and CD, and the decrease was significantly greater in FD
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Table 4 Improvement rates (%) of cardiovascular risk markers per 1% body weight reduction.
Cardiovascular risk markers Improvement rates (%) of per 1% body weight reduction
Conventional diet group (CD) Formula diet group (FD) p-Value
Visceral fat area high group (>100 cm?)
24W 1.342 (n=50) 2.373 (n=64) 0.029
Systolic blood pressure high group (>140 mmHg)
8W 0.591 1.988 0.093
16 W 0.845 (n=44) 1.470 (n=47) 0.142
24W 0.633 0.713 0.834
Diastolic blood pressure high group (>90 mmHg)
8W 1.203 1.432 0.810
16 W 0.883 (n=28) 1.212 (n=22) 0.654
24W 1.185 0.200 0.161
HbA; high group (>7%)
8W 1.872 2.249 0.503
16 W 1.626 (n=56) 2.742 (n=58) 0.030
24W 1.096 2.187 0.032
Non HDL-cholesterol high group (>160mg/dl)
8W —0.354 —0.855 0.643
16 W —0.122 (n=43) —0.197 (n=51) 0.854
24W 0.000 0.168 0.720
Triglyceride high group (>150 mg/dl)
8W 1.133 5.304 0.031
16 W —0.306 (n=44) 3.667 (n=44) 0.229
24W 2.337 3.349 0.534
HDL-cholesterol low group (<50 mg/dl)
8W 0.957 —0.050 0.266
16 W —0.270 (n=48) —0.662 (n=58) 0.417
24W —0.016 —1.251 0.013

Table 5 Comparison of dietary compositions between conventional diet group and formula diet group at 16 weeks.

Compositions Conventional diet group at 16 W (n=22) Formula diet group at 16 W (n=22) p-Value
Total energy (kcal) 1574 + 299 1386 + 210 0.037
Protein (g) 62.3 + 14 (15.8 £4.1%) 73.4 £ 8.6 (21 +3.2%) 0.019
Fat (g) 53.1 + 8.3 (32.9+4.1%) 48.5 £+ 12.9 (31 £ 6.4%) 0.132
Carbohydrate (g) 212 + 46.7 (54 +12%) 164 + 26.8 (47 +8.2%) 0.032

Values are expressed as mean £ S.D.

than in CD (Fig. 2B). As for coronary risk markers, systolic
blood pressure decreased significantly only in FD (Fig. 1B
and C). Triglycerides decreased to a greater extent in FD
compared with CD at weeks 16 and 24. HDL-cholesterol
was significantly increased only in FD on week 24 from
base line (Table 3.2).

Several factors may account for why FD was more
effective than CD in achieving body weight reduction.
First, the actual calorie intake was probably lower in FD
than in CD (Table 5), although the prescribed total calorie
intake was the same. Actually, the calorie intake cal-
culated from the food records was almost 200 kcal/day
less in FD. Future research is needed to investigate
the reduced energy intake in recipients of FD. These
participants may have restricted intake energy because
of limited food choice, or the low-carbohydrate diet

may have an appetite suppressing effect [29]. Second,
the compositional difference between FD and CD may
affect weight reduction. The ratios of protein to carbo-
hydrate and to fat were high in FD than in CD. Several
reports [19—22] have shown that a high-protein and low-
carbohydrate diet achieves greater weight loss and more
favorable metabolic effects in 6—12 months.

The third factor might be motivation. The greatest
weight loss was observed during the first 1—2 months, and
the resulting sense of achievement might have motivated
the subjects to continue diet therapy using formula diet.
However, precise data is not available.

Generally, FD improved coronary risk markers more
than CD did. A greater body weight reduction achieved
with FD than CD might contribute to these improvements.
However, other possibilities should also be examined.
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Table 6 The changes of administered drugs after intervention of diets.

Used drugs Conventional diet group (n=110) Formula diet group (n=119)
Administered case  Reduced Discontinued Administered Reduced Discontinue
case case case case case
Insulin 19 9 0 20 17 0
Sulfonylureas 51 3 3 57 11 20"
Thiazolizine 24 0 4 27 0 127
Biganides 31 0 0 33 4 4
Glinides 9 0 0 9 0 4
Alfa glucosidase 15 0 0 13 0 0
inhibitors
Statins 11 0 4 13 0 4
Fibrates 0 0 5 0 0
Eicosapentaenoic 5 0 0 4 0 0
acid
Angiotensin 11 0 0 4 0 0
converting
enzyme inhibitor
Angiotensin I 12 0 3 20 0 4
receptor blockers
Calcium channel 21 0 2 21 0 4
blockers
" p<0.05.
" p<0.02.

For example, FD might improve metabolic parameters
by itself. To confirm this hypothesis, we calculated the
improvement rates (%) of parameters per 1% body weight
reduction among high risk subjects.

As shown in Table 4, visceral fat area, sys-
tolic and diastolic blood pressures, HbA;., non-HDL-
cholesterol, triglyceride and HDL-cholesterol showed
greater improvement rates in FD than in CD, with signif-
icant improvements in most parameters (HbA;. at weeks
16 and 24, triglyceride at week 8, and HDL-cholesterol
at week 24). Considering that insulin, sulfonylurea and
thiazolidinedione dose reductions were clearly more
prominent in FD than in CD during intervention, these
data might suggest that FD per se has some ameliorating
effect on metabolic parameters. One possible explana-
tion might be due to the compositional differences in
protein, fat and carbohydrate between FD and CD. FD
is rich in protein and poor in carbohydrate. The effect of
FD might be consistent with the findings for high-protein
and low-carbohydrate diets [22,30,31].

In addition, as for improvement of blood pressure,
sodium salt restriction might be involved, because for-
mula diet contained only 320 mg sodium salt/pack. When
one pack of formula diet was taken in place of conven-
tional diet, 2—3 g of sodium salt might be restricted.

It is reported that diet-induced weight loss results
in a decrease in a plasma leptin concentration [32]. In
our study, leptin level decreased in FD, but not in CD
(Table 3.2). The reason why leptin increased in CD, espe-
cially at 24 weeks is unclear, but a little body weight gain
compared to 12 weeks might be involved. Adiponectin
[25,26] and lipoprotein lipase mass [27,28] are consid-
ered to be markers of insulin sensitivity. Both markers
were increased by both diet therapies (Table 3.2). But,

the improving degrees of both marker were not differ-
ent each other significantly, although those of FD looks
better. HOMA-IR also looked better in FD than in CD
(Table 3.1), but the difference was not significant. The
effect of FD on the expression of those markers seemed
not so greater than that of CD. The effect of FD on
the improvement rates of cardiovascular risk markers as
shown in Table 4 might be mainly due to energy restric-
tion, itself.

Further studies are required to elucidate the precise
mechanism by which FD ameliorates coronary risk fac-
tors.

Limitations: There were some limitations in this study.

1. The achievement of dose reduction or discontinuation
of sulfonylurea and thiazolidinedione was greater in
FD than CD (Table 6). Therefore, the real metabolic
parameter changes in FD would be much better than
the changes obtained in the present studies. How-
ever, further studies are required to substantiate this
conjecture.

2. Analysis of dietary composition during the period of
intervention was done using the food records at one
point in one institute.

3. We found no serious adverse effect of the formula
diet during the study period, but our data do not pro-
vide information on long-term effects or occasional
dangerous adverse effects.

4. The term of this study is 24 weeks. The real effect
of this method should have to be evaluated after a
few years with following clinical events. Based on this
study, such long term study might be worthwhile.
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Conclusion

Weight reduction was greater using the formula diet
MicroDiet® once a day in combination with low-caloric
diet than conventional low-caloric diet alone. Further-
more, improvement rates of metabolic parameters per
weight reduction appeared to be superior to conventional
Japanese low-caloric diet, in addition to the reduction or
discontinuation of sulfonylureas and thiazolizine. These
results suggest that subcaloric diet therapy using formula
diet once a day may be useful tool for weight control and
improvements of metabolic parameters in obese diabetic
patients.
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