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BEE (cm) 81.9+10.9 77.4%+9.8 <0.0001
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ik

1) ST EHHEEEIZT S, 3.0£1.2 3.5%1.1 <0.0001
2) HWT IS DR S35 (., 3.5+1.2 3.8%+1.! 0.0020
3) B (R Py FHIER SO BBRALY) 51T, 3.5+1.0 3.8+0.9  0.0001
) BHhiL—=27 (EHBMC T ANERLY) £179. 3.1+1.0 3.6+0.8 <0.0001
5) BRERAML—Y (FZRPINL7, BRLY) #1793, 2.5+1.2 2.8x1.2 0.0310
6) 74y bARIFTRRR—VHEIZES. 3.3+0.9 3.7+0.9 <0.0001
7 BROBIIMADXIBICT S, 3.0+1.0 3.6+0.9 <0.0001
8) BhHl, EF, "RFEEHIZ WBELRV, 2.8+1.0 3.4%+1.0 <0.0001
9) - Wiy (BITY, WoHY, ROIEsHRY) FxYBAEHLW,  3.2+1.0 3.7+0.9 <0.0001
10) EEVHN (R, MR, THLE) BEYVBELW, 3.41.0 3.7=1.0 0.0074
H) fEL THRTHIOREMED( 3. 3.4+1.0 3.8+i.0 0.0017
12) BHYOR L IBYEND S. 3.7+0.9 3.9+0.8  0.0042
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T, BRI ETEEEZI LW EEZSDYE
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B
20-29 82 24(29.3) 28(34.1) 6(7.3) 23(28.0) 10(12.2)
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40-49 268 162(60.4) 167(62.3) 62(23.1) 150(56.0) 97(36.2)
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70-79 60 9(15.0) 51(85.0) 18(30.0) 38(63.3) 7(11.7)
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():%

' RWEREBRET Y LY s —

466 BHEEAR—VESR : Vol. 24, No.4 (2007-4)

0289-3339/07/¥100/H/JCLS



$S1801~10@)

ALY FHR BEE KPHT
TREABROLIRAVARL—ZVT

£213(11~20@)
B, EBOUVIRAVRU—=VH

$83~458(21~40@)

IPOEHRAVR, POPEDLR
A=W RFVTI oYY X, KX

H-1 EET7OT54

| x25vy 500 ro-nomrnEs

By I —TCODATFTAHINVFzv o, NIVAR
Fry 7 (BZ)ZLEDT—IN6, AFF)y
yrFu—AOHEER, BH30.7% ki
3.6% T, WI0EDRE % 2B (F-1). BT
R E & D ICHENHENT AEmSD Y, K
TIPSR L /o208, ERZBL
EZMRBRD LN, ZHIZBEEY T X F8emll LD
#4(52.3%) Ic B LT, YT X F90mblE
@%%%ﬁ%ﬁ%%ﬁ@w:tﬁﬁﬂtﬂbh
A

AZEY Iy FO— ARGEBROBEALE
HERBIEFHALIPIENRTVS, FRIZINA
T, ZHR, FFREEE, BE SREILENE
BREDFEEICBEVI EXELNE o7, B
A EY) v sy Fu—ATIRRER £ EAt
15.1% T, FEAFEY v 7 ¥ Fu—Aal11.2%IC
HBELTEEICHEENEL, TETHAI Ry
23y FO—ATIX, £ EMI7.8%T, A%
K v sy FO—56.7%ICHELT, H&EIC
BEENEI oY, F72 A XKYv I UF
O — A TIREFREEEY, BRERMEGED) b
BRIZEDON, DERZTTRL, 83F8FR
FREL PP TWB I ENHLNE T,

R-2 FARIBRCOA2EY v 7S FO—-LOE{L

rarssa Juysa
Al #%
AFEYy sy Fo—a(-) 10 20
ARy Fa—Aa(+) 22 12
p<0.05
®-3 I7W, Bl
Tursas Iuayiis
il #*
s A b (cm) 86.5 84.2
BEIME (omHg) 144 136
BAE M F (mmHg) 108 90
g (mg/dl) 75 85
HDLaV A5 — v (mg/dl) 40 49
M (mg/dl) 102 87
REH + -

| xsxuy55 ro—neamanm
ARy FO—LDADEEBELYR
ET2L, 2¥RYv s/ Fu—anAiZEE
WT, HIZE—TESR, BERICREORBOIEE
Bho? EBTELBOOLI, £HBEA
B, hEL-)OHBHREEETLTY

BAR XA R—VES : Vol 24, No.4 (2007-4) 467



(%)

100

B
100
'\850m S%

€

i

@

0 . . : s R \
100 HRE (%) 0

(%)
100

%}
o} mE
0}

50t
40 ¢ BRE
301
20t
101

65 70 7% 80 85 90
HIZk (cm)

100

x it

75¢cm

RBE (%)

E-2 &E, $$RE, ROC (recsiver operating characteristic) HiiRic & 57 I X F BIO B

A. BE, HREHR B. ROC H.

728 %72, BHOBEBIEOSH S ATIA YK
Vw7 vy Fa— ADEBENIERERIZHET S
EERIIEL, BEEAEDOZWBHIZE, 24K
Uv sy Y Fu—ADEENE,P-72Y. &5
BEOXATEY v 7 Fu—anANid, Z58
AMLAEVPEECE o EHEH). chbo

ZERDL, AZERY v sy Fu—-L0F, &
BBV, &8, &8F KELZLOLFEHE
BEEIIKYT, BUTIZI NI EDEEE
BORESLEL Bbhi:.

468 BBk X R—VEF : Vol. 24, No.4 (2007-4)



ARERY IS FA-LAICKHTS
EFFRGEORS

DRty —Tit, "EEEEHEENR
12, FREFNOBEHPENDOFMcETA, 1
EMOER SOy AR ER, EHLE 07
Oy ai, £1HEEREETEGHT Y 7%
ROMCERGHE DL S, 20T E LED
BhT7y 7TTESHELHERT, S3ILES, A
Rl t, FA4HIEHORELEZ DT
CICEREL, EimEsERL BB MR TEXS
S CEE Lz (B-1). 7=, 1E90%, #A1ME
T, BEO7 FXNA RFE LI2iThT, EFd
DI ATHot:. FREEBOREL LTI, P
KA AGHERZ A TRAERELZ KD, FH
L7210

TU YT ADBFRIZ6UBT, TOTFLDE
iz k- T, BERSE 3keg), WERHEED
B LBADIE, £ R vEHREY,
mE?, L7 g ogErizto s L
REIEERPENTO LN SH, 20054 4
AICREESNTbREDAZER) v 7 Fuo—
LOFREELZHNTAIERY)y 7y Fu—an
BAr OB :2Tok. Tuy s A8nE614%
DL, TUTTLOBEET, WHETAFE
Vo 2y Fu— A0l ZIT 272322 TRETT
5k, TUZFALRHCAY K v 7P Fu—A
LEMSh/z0i1x224 (322D H68.8%) Th o
72hs, 7ur T ABIIF128(37.5%) E BEICE
LLTV(E-2)Y. RBEEICL2REARKR
HETIE, 7077 ARRBREEL 1425 Juy
FABICIX0RERY, ZOEFITIX, FEICY
IR VEAOWA, ME, HDLa LV A Fa-— ),
MEEOEBESAZD bhi (F-3). T/, Tikic
LTh, BHE, EB), KEOEFHENE D
TI3AIZEoT, 29 F Yy Fu—A4F
B, XEHRELZOTWLY, bhabhoist

P LEFEBBROYENASEY) v s Fo—

LOHEZEN THo 2T LHUDTHETE
7.

| pmmecon

ABRDL I YL Y —TDAIERY v I
Fo—AsD3EER, ERALBLELRD: h
BRHPEORMERE, ROEEENHEE LI
SLERZBZbDLEDNRS. 22T, Hara 59
DFEIZR b, RE, HFREME ROC (re-
ceiver operating characteristic) curve # i \»
T, EREFERO-OOR L RELBEREDOH
BREL LBV A MREBLBICRD . #
B, B85em, THTSmE &Y (H-2), kDY
IAMHAOBEEIBEL h BELREL-FHL
whd Lhzw e Bbhs?,

| seoum
ODHBEETIIEA, A5 F) vy 7y Fu—am
BEZHY) ANLRENERASY— VT B2FETH
5. BT, %ty y—ClRMmriTEREAET&E
KEFEMLRELERT, A2¥KY)v 28
O—A%IILDHE LIEFERBRO—KRTEIZH
A7V FPEITHETHD. SBRIIIOL
) BREREEBLTCY 7 FOBEREERTTHE L
EBDIT, TTH, K%, ¥l odElk E
BI75T T, M, ESigEE K@t ihl
EOBEMER LML, ARy s v Fu—
LADFR;, WEICREBEAIChPbo TV E W,

TN O—BIELFHERFHEREBI SO
Ik oTirbhs.

X 3

1) BHES  BLEHEBREES(I LYY —. B
PRAR—VEZ 16 : 1355-1359, 1999.

2) ERMITL  BREOL-OOBRETE-BLE
BHRREIS Dy Y- WA —. BERA
F—VES 22:905-910, 2005.

3) Miyatake, N. et al : Prevalence of metabolic
syndrome in Okayama prefecture, Japan. Inter-
nal Medicine 45 : 107-108, 2006.

4) Miyatake, N. et al : Relationship between
metabolic syndrome and proteinuria in the Jap-
anese population. Internal Medicine 45 : 599-

B R K—V[E% : Vol 24, No.4 (2007-4) 469



603, 2006.

Research and Clinical Practice 58 : 101-107,

5) Miyatake, N. et al. : Comparison of hepatic en- 2002.
zymes between Japanese men with and with- 12) Miyatake, N. et al : Daily exercise lowers
out metabolic syndrome. Acta Medica Oka- blood pressure and reduces visceral fat in over-
yama (in press). weight Japanese men. Diabetes Research and
6) BERMBITOL: AFKY v I Fu—LE&ERE Clinical Practice 62 : 149-157, 2003.
BREOME. REOHZ(HRIG). 13) Miyatake, N. et al : Changes in serum leptin
7) Miyatake, N. et al : Comparison of ventilatory concentrations in overweight Japanese men af-
threshold between Japanese men with and ter exercise. Diabetes Obesity and Metabolism
without metabolic syndrome. Diabetes Re- 6 : 332-337, 2004.
search and Clinical Practice (in press). 14) ERMITS : A4 FY v 7y Fu—AailBli}
8) Miyatake, N. et al : Comparison of muscle A2 EGETRE B LEIW 6 612-615,
strength between Japanese men with and with- 2006.
out metabolic syndrome. Acta. Medica Oka- 15) BRMITS 29 R) v 7y Fu—arba
yama (in press). 7RHTE, ABEHRZORR. BRALX-VE
9) Miyatake, N. et al : Relationship between % 22 : 737-742, 2005.
metabolic syndrome and cigarette smoking in 16) Hara K. et al : A proposal for the cutoff point
the Japanese population. Internal Medicine of waist circumference for the diagnosis of met-
45 : 1039-1043, 2006. abolic syndrome in the Japanese population. Di-
10) WAEES  BEE#HECHTIES S OS T abetes Care 29 : 1123-1124, 2006.
AOFE. HAAEEE 49 1 1087-1095, 2002. 17) Miyatake, N. et al. : Re-evaluation of waist
11) Miyatake, N. et al. : Daily walking reduces vis- circumference in metabolic syndrome — A com-

ceral adipose tissue areas and improves insulin
resistance in Japanese obese subjects. Diabetes

parison between Japanese men and women-—.
Acta. Medica Okayama (in press).

JOLSH R L -HEMICIE. FRFHEEM Y —WIEEEhTVET,

St E S —ILICDOWTDHEHMS €

AAEZEHREERY X7 4

HAZEH RS ¥ X 7 A (JCLS) R ERICEH L BEY D ) B,

DR Ky PG (EALAEOFRENEEHAOD LEIICHE L TICLSAZ hEHTT 5 8RE
FIHEH) OHEY

QBB EE=ZE~OFEMRLEHNE L-BEY

GICLSE B RH EZHH LTV AHEEEE (FFa 2V M7 T4 v —=DS)» T 2HEY

KoWTid, YEBEWIEEERCESOEEROFREEED TH L I LEHRAT LD, TRER
A0 [FHEREY > — V] %20064E1 818 L Y EEW I VZLET
2B, HAFEEERNL LAEEN (BROREERZEHTEEL,
BHATER) 7OBEEDICI Y -~ VR OLERD Y TEA.

HRBEHEEN Y -V OVWTOSHVEHhER, PRr ke
(#) BABEHRESIE S 25 AL (JOLS) £ THEVER L EIFET, K7 s
W% 03-3817-5670. Fax 03-38158199, E-mail : info@jcls.cojp S B (SR EE1 7mm)

470 BEBE AR —YEH : Vol 24, No. 4 (2007-4)




0018-3342/07/¥250/33C/JCLS

REORE $49% $£55 20074 355

ARy oo FO—LEEFBELEOBEE

gR M7, A T2, mEE %R, EEHETY
Wi BRC, B RE°, BE £T7, BE BZ°

(LI

AZER) vy Fo—-ARNBREOERE %
ZRIC, BILUE, THEEEE, RERBERELRYL
REL, BREMELAOTELTERBENT
W3, BATII2005%F4 8, 22Ky rv v
Fo—-AZMBERFRERICE ) BHEESL
RINT?,

AZERY 73 Fu—2AOF, RETIIE
PREICLH LT, HAOEHRRHOAEER
VEETHLILIBHICTFEEIRE., SEbN
b, $HDOAY KR v 7 ¥ Fa—hDF,
WBOL-D DB L EFEEMAEOERL TS
72D, bAEDAIR) v 2y Fu—a08
WBEELZHNWT, X¥F)v 7y vyFo—ak&E
EERE OBEZRE L.

#H 1) HUEREBRES DYy —ER

2) MILEEHREESL )ty ¥ —BERE
Hm

3) MLEELEESL Yy ¥ —Efigd
B

4) BLUEEHRES DLy 7 —SHER
=+

5) NIBER A SRBERELIS

6) EIREXRBHETEBS L K54 7
¥z M) —H—

7) EMREREEREINEE

8) MILRESEES YLy —k ¥ —
B

1. HREF&E

gk, MILEESRES VY Y-, #
BEHY, RERIUENSE, ZEERM0, BEX7
Y- bMCEAEFEEBEREEZ T Lo B
1,2524, X 1,934%, 853,186 & THo7
(F1).

RERHHICIX, &, #AE, YA M@ ev
TH%E, ZHEERIM T, PR, HDL 2L
AFu—N, MEEHEL: F/2, &%, EH),
Foxa, Tha—VICHETS1I3HBOHRERT
Yir—bMRfTholz (F2).

AZRY) v 2y Fa—A08HE bR
ZTWEE? ICLAA-T, Y2 MEBEH 85cm
PlE, &M 90cm M L2 MEE LT, ORI
# 110mg/dL BLE, @& & M /E 130mmHg 2L -

B1 HR

2] 43
TEFIEL 1,252 1,934
F8 467 £ 123 | 485+ 126
& (cm) 168.7 £ 60 | 1558+ 57
#E (kg) 710+ 117 | 561+£90
IR~ (cm) 853+ 938 737 +£96
Ewv (cm) 9451+ 62 | 912+ 6.1
TEFMEME (mmHg) 1300+ 158 | 1242+ 17.5
TRERIENE (mmHg) 8131112 | 763+ 103
EERS (mg/dL) 147.1 £ 117.4| 974+ 69.7
HDL JURFTO—)U (mg/dLl) | 54.9 £ 14.8 | 668 % 16.6
ZERERFNEE (mg/dL) 1059 £ 28.4 | 96.3 % 20.2

58+ SD



356 REORE £49% £5%5 20074

g2 £RJ[ECATI7o 45—+

1) ZICAZBANETH. (= A (ATAY-4 P&

2) B (PILO—V) ERIFFTH. , (&L (ATAY3 Pe1z

3) REODHBONEEHRT, ABORBEDKEESTTH. BLELD FEAERBU BLELD

4) HAREBNDE, FEBLTOEITH. FEAERET %Y IFEAERD

5) BEORBBIIHRMELWLTIO. gyl SZe L] FHAR

6) FKHDATEXRTLETH. 280 iS22 S L HAIK

7) 1 EOBBEORIBIEDL SVTTH. BICE—#& B2 ARRA!] SEICE/N\DEB

8) BEEUKWLT ENGDERTH. 1B 10853 | B2~3E FEAEEN

9) ABR. BEY. HERORUELDLLSVLERTLETH. 181~2M0@ E2~3 [ FEAEBNEL
10) BBPRBEEDTERDGOHETH. FEAESBH 3B 2~3 [ FEAEESEW
1) BEEEDTEDZTTH. [FEAEDLD | BeD<KD [IFEAEDILSHN
12) EROIHBEHRE U EDSDhETH. (&L (AIAY-4
13) IB#E, EH0 (1 B&5 30 9LLEEB 2L ETHLY, 3 HEMHEE) i LR

[CESBLTVETH.

¥ o R M E 85mmHg MLk, @F I
150mg/dL L L ¥ 723 HDL2 VXA 50— )
40mg/dL RiHGD 3EHEDH L 2 /AL L %57
THELE L ThFRORBRTCEYREFDS
B, ThEhoEBIZEDBZ L E LT

MR, POHBE+ERREETRL, FEERTE
B °’KRE, OVRA54 v Z7EBRGHEAY, 5%
RFEEREL L

2. # R

I BTDAZKRY) v 7y Fu—AnEE
ERELA-BREERIICRY. Y X B 85cm
DEZ@AL228HH131,2524 46184
(49.4%) THo7:. —F, & 90cm LLE% i
72L7:013 1,934 2+ 126 % (6.5%) THhot-.
AFRY) v 7y Fa—ADEEIX, BH#IX70
BRI TITMERE & HICHmL, £4Tiisx 4
(26.8%) MXAZRY v 7Y Fu—LtBHfs
Nz, ZHIE, PRABHDSBMEE &b cmL-
A, EBfTIE69% (3.6%) DANAYKY) v
VryFu—ALBHSh, FHLZBRENREDS
ni.

AFRYy 7T Fu—A L EEEBLOBE
TORECLOVRET AL (R4), BHETIR
[N 2BFTH] (L PATERTVE

THL [TEOREORIZTEDL SWTTH), R
BO-DEFBHRZL-2EXD T T2, [B
E N QHA304L L% B2 @ EST
Vv, 34 B#ER) CEBLTwE3 ] 0EE
TERELBEENZED LN, KHETIR, [Xd»
ATERTWETH], [RED-OEFEHIEE L
cCEFBYETH] OHBETEELBEELED
AN

FEHROLELERL, uIX5 1 v 7 RS
KXV RETHE (R4 Brd [L{PAT
EXTVETE], [ EOEEORIILDOL SN
T2, [REOL-OAHERBEL L2 aHb
TyAal [BHE ZH8 QBAE30SUER
H2EU LTV, 30 A#kE) BB LTwF
Tl CHEELZHEELZRD, BT [¥3a0%
BnIdhrl OHETCHARLRBEEZBD. ©
I, BRLEDAFIRY v 2TV Fu—ABTIH,
BEVT, BIE—HER EHFET, BRER
BhHs L) EEFBEIHAOPL R 72,
BUYETEINLOBEELHAS N 2o

B, 2Ky s Fuo—ALOEENE
HONBEY, BILHE-FER EPHFRELV
IDIDDEFEBBBDI L, 30 bl THEESD
ARV 7 Fo—208EILX, BHus
44 (16.7%), kH384&%24 (5.3%), 2
Dl THEIBEM 263 2T 6% (32.7%), &



REoRE #£49% H5F 20074 357

®3 A, ERJUA KUY I FO-LOEE

EERHES

i | EFIR b iy 4 e RS AZRUws
DTz 85cm(SBH) | BSMEZ 130mmHg | Z285ESMEE= 110mg/dL | PHRERAZ 150mg/dL | ¥ /RO~1A
9T A2 90cm{ZiE) Do/ FelF Y-S ral

B{EMmE= 85mmHg HDLOUVAFO—IL<
40mg/dL

24

20~29 | 114 32 (28.1) 40 (35.1) 10 { 8.8) 29 (25.4) 13 (11.4)
30~39] 270 116 (43.0) 123 (45.6) 32 (11.9) 125 (46.3) 45 (16.7)
40~49 | 354 200 (56.5) 211 (59.6) 73 (20.6) 189 (53.4) 114 (32.2)
50~59 | 305 166 (54.4) 199 (65.2) 108 (35.4) 142 (46.6) 93 (30.5)
60~69 | 170 90 (52.9) 125 (73.5) 64 (37.6) 99 (58.2) 61 (35.9)
70~79 39 14 (35.9) 31 (79.5) 11 (28.2) 15 (38.5) 9 (23.1)
ast 1,252 618 (49.4) 729 (58.2) 298 (23.8) 599 (47.8) 335 (24.8)
i

20~29 | 197 4 (20 18 (9.1) 2 (1.0 32 (16.2) 1 (0.5)
30~39 | 265 12 ( 4.5) 44 (16.6) 11 (42 62 (23.4) 5(1.9)
40~49 | 500 28 ( 5.6) 155 (31.0) 29 ( 58) 115 (23.0) 10 ( 2.0
50~59 | 571 39 ( 6.8) 293 (51.3) 67 (11.7) 217 (38.0) 25 ( 4.4)
60~69 | 333 29 ( 8.7) 220 (66.1) 57 (17.1) 169 (50.8) 17 (5.1)
70~79 68 14 (20.6) 60 (88.2) 22 (32.4) 47 (69.1) 11 (16.2)

Bt | 1.934 126 ( 6.5) 790 (40.8) 189 (9.7) 642 (33.2) 69 ( 3.6)
() EF%

#2724 %13% (4.8%), 1oL THEIRSH
¥ 569 & 1534 (26.9%), ik 891 & 36 %
(4.0%), F o7 WL VIE4I1X B 39 &
024 (23.2%), & 7334+ 18% (2.5%)
ThHor-.

3. ¥ E

SED 3,186 ZOKE IS, XFEYVv I ¥
Fo— 208K, B%26.8%, THE3.6%TE
HzBEENTD LI, bHIEOEEMETDH
HUE, HEETECIZ40RUEDOEH 08 £
DL 2ARMBRATEY v 7T Fu—a LB
Eni?. bhbhd LR, Bty —FHES
#9008 %, &tE1,3204, A8F2,228BTAYK
Yo 2y Fu—LA0BEXRELEER BE
30.7%, TH3.6%BATEY) vy Fa—2A
LW ERY. S0, 3,186 ZTORIEERD
URiobhbhofitg s ZIZEKTHo 2. BK
21, BSSDETCHHLIL, BB TII K
BERICHRS & LBHREZANSZVIEDE

ZoNn5A, LTy A MEcm Bl EE
TOWR6.5% LN EBRERFERERDN
7o, S1813, KEOI LA M E#EE D SLLED
WKERELZFNIVOTIE VI DA TR
)y 7Yy Fu—20BHEEICET 2 KRET, B
FEHICRmMEREE, (REBLEOBELORERL
RETHILHFVLETHA).
SEORHDL SV EODBETREAR, b
PEOSEEARANAF Ry 7V Fuo—
LAEEFZEBLOBETYHLMILZZ LT
5. BRELAZRY v 2TV Fu—LaBETR,
BAEWT, BE—FER BHBFRET, #REE
BAhHsHL W) EEFENAL N E kol T/,
BHRTRINaLOBEEDHL AL 2o/ B
591, 49220 2 BWBRBEET, EEBEN.
A¥RY vV Fu—-AZRFNBLIZTES
27— MIEYREL, (MR EL2WV],
[T CTERS] [ARATL-THPPOAEY
o RYVAERD ), [41945FBLAERS] A
BMI & DVEEZ 2%, [EXEEEHE],
TBECL H2ew] BBMILICME, ME,



358 REDHE £49% £58 20074

F4 AFFYy IS FO-LEEEBREOES

&S B ot
MS(=) [ MS(+) FHEEL [ MS(=) | MS(+) FHHTI®
I AEBNFETH.
&L _ 309 138 {p<0.01 p<00l 139 5
(AR 383 105 1,694 62
PeHz 225 92 32 2
B (FPIL3-) ZE@rBETH.
[ 666 251 615 16
AR+ 226 73 1,231 52
Pbic 25 11 19 1
REOHBOKEHLXT, ABOD
ﬂE@ﬁ@t:tﬁU_
MW<RUD 34 12 68 5
FEAERU 313 137 589 20
P 24 =107 570 186 1,211 44
Ibhﬁ%ﬁf\éﬂ% FEBRLTV
lzc/ut%'g‘ 181 56 830 24
ENET 436 140 828 33
FEEAERD 300 19 207 12
BEOREFRAELWVNTT .
I} 158 48 180 6
B2 ~RR1 379 138 839 30
#RAU89 380 149 846 33
FLKHDATERTULETH.
2an 344 165 {p<001 p<0.0I 553 32 [ p<00l p<00l
B2 AHREY 494 153 1,154 3
HAN 77 17 158 6
%@@ﬁi@QH£O<BMT?
BICB—AR 115 59 |p<005 p<00l | 266 16 p < 0.05
B 4B — 616 223 1,293 43
HICHE/N\28 186 53 306 10
BERZELEWVCEDRSBDETH.
181 @35S 92 26 137 4
18 2~3 [al 115 37 181 5
FEAEFN 710 272 1,547 60
NE EEY. ﬁiﬂ&@#*:“n% ED
<BVBRTVWEY
18 1~2[0 319 131 189 5
A 2~3 [ 319 103 637 28
l&é:h;cﬁ'\m\ 279 101 1,039 36
&ﬁa"bﬁﬁ?&tégtb‘&so ES¢]
laé:/ua:'ﬁa 89 47 517 19
A 2~3(g 308 107 621 20
FEAEESEL 520 181 727 30
BEBIEIBATOLOETH.
FEAEDLD 56 15 1,454 55
BeD<3 203 70 258 9
FEEAEDLSHEW 658 250 53 5
BAROIHEEFRELIEC &N
BdOFETH.
E{A 212 140 [p<00! p<001 599 44 |p<001 p<00l
(BTAY-4 705 195 1,266 25
BRE, TN (1 BA5 30 90LE
=82 @L,l_tm:;m 3HhBRE
ﬁﬁ) Igﬁm ULTWETH.
369 113 |p<005 p<00I 662 20 p < 0.05
ml,\z 548 222 1,203 49

MS : XZRUw oY RO~



REORZ $£49% $£55 20074F 359

HbAlc, g, HDLalLVA5Fu—nEdb A
FICHEL-EBEL TS, EEHEHEHEI
DOFRETI, NREHEERETE [BRETHE
TERS ], [HbDIUFE ], [FRIFE L],
THE% X La] TEBHENDEV] EvIHFF
BABELMICERTWAY, bhbhd BlET, B
W& (BMI 26.4 DL L) DEFBEL L ERHE—
B EEAESE (BMI 19.8 B E24.2 ki),
BAEEE (BMI 24.2 PLE 26.2 ki) & HEL,
BHREHEE, AHRAZEEZL, BlCE—-KF
TARS, THBMEE, THAUZEELZL, B
BEWT, BREOL-HDEFHGBEZLAZLEHSLC
LERELLY. 72, 8,000 AbF H OKES
LLEMELEEHREOAELEELZBDL.
SE, bREOBHEELHVI ARy 2 ¥
YIRO— AL EEFBEOMICOEEREREENR
Do, AF¥RY)9 2Ty Fu—sDF;, ©H
BT AEEFHBEORYSPRUDTHRETE .
BIIAZEY)y 7y Fu—aTit, Biid
r2fgw], MBICE—-HETERS ], [EEFE]
P%EL, BELLFCRESEEIHICELS
EHEET, BYETIE (¥ 57)] 280EEEE
DENPAFFEY 7y Fu—20RBICEHE
LTWwBI L2 I BRBREIEELILILETDH
5.

L2 LA, FREFTIRVWOPORMERD
%5, 4EH, bhbhidEiFEBOKELLT,
1I3EEOEMZHVAY, 0 13HE A EEE
BE2ERMHICET V) AR . L
HoT, SHBIIVBROD HHBELBVIRE
PULETHA9. T/, FRFIBFFAETH 5.
RELY BITBHRZOBKRIGE Th 5 TEIERE
REICEBAL, EEYBEOUBELZLBLTZD
ERABZHELI;CTALELEDIIC, BIVATU—
VILE, WREZEICDIBHATELZ L EHEL
Twh., LzdtoT, SBSHEOERELICL
AAREICL-T, ABRBEEABICLSEASE
Yy sy Fu—sA0FH, AEDHRERFTS
ZEHULETHS.

4. £EO

DLDBREDAZERE) v 7 Fu—A0BRiEHE
PHOWTAFEEELOBEEZRF LIER 2%
Ry sy Fu—-AaTik, BEVWT, EIE—
HER, EB8TET, REERI DL E VI ERE
BEIHEOPERoT T2, BHEETIE [#32)]
PEUERFEBOEAND A IR v 7 Fu—
LAORBBICHELTWA D EBDbAT:.

AHEO—%BIE, EEHHREFHEREYE (&
EOEBRE—RFHICLELBEIEESHE - ShHERE
WELXHME L KBEEN ABIZ : HIS—ERESS—
EFE—002) OBIRICX o TiThbhi:.

X #®

1) BEBER: AYR)v 7V Fu—AER<=a
T, VAT 4 HIVHEAR, 2005.

2) A7 XRY vy Fu—-APHMEERTEZERES:
AFZEYV I Fu—LADEHE DR
HA%EE, 94 :188-203, 2005.

3) Miyatake N et al : Prevalence of metabolic
syndrome in Okayama prefecture, Japan. Intern
Med, 45 :107-108, 2006.

4) Hara K et al. : A proposal for the cutoff point of
waist circumference for the diagnosis of
metabolic syndrome in the Japanese population.
Diabetes Care, 29 : 1123-1124, 2006.

5) MIUEMII,I AT R vy Fu—-s0E
HF (BMI, HbAlc, ME, ##%HEls HDL 2
VAFU—V) ~NRIZTAZBBORE—LRE
BW/7 45— VRE»S— HERAKE, 48 :809-
813, 2005.

6) BERMTIES BRI RZTAESEREEET
DOW¥Er. BUTL B/, 89 1 1179-1182, 2001.

7) BERMITIEIH,  BHRENOEBEERS L R
MEORBEBEORY. RREROF%E, 45:69-
74, 2003.

8) REHT : THRELXREIRON L VEREEIC.
REEZIE, 1:3-9, 1999.

9) BREHRTF : BicH T 2THREOHRLED
FHETF. 1TEy#EAE, 15 : 36-55, 1989.

10) BEBBRFE»  BaLAFu— VIECHT S
TRNEELTLHROMR. R 82:277-
282, 1993.



[Environmental Health and Preventive Medicine 12, 220-223, September 2007)

Short Communication
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Abstract

Objectives: We investigated the correlation between changes in body weight and body composi-

tion parameters.

Methods: We used the data of 2635 Japanese (40.2+12.2 years) at baseline and at 1-year follow-up
from a database of 13522 subjects, which is available at the Okayama Southern Institute of Health in
Okayama prefecture, Japan. Body weight, waist circumference at the umbilical level, hip circumfer-
ence, and body fat percentage were used in the analyses. )

Results: Body composition parameters were significantly reduced after 1 year. Changes in body
weight significantly correlated with changes in waist circumference, changes in hip circumference, and
changes in body fat percentage. A decrease in body weight of 3 kg corresponded to a 3.45 cm decrease
in waist circumference in men and a 2.83 cm decrease in that in women. -

Conclusion: A decrease in body weight of 3 kg corresponded to an almost 3 cm decrease in waist
circumference at the umbilical level in Japanese men and women.

Key words: body weight, waist circumference, hip circumference, body fat percentage

Introduction

Metabolic syndrome has become a public health issue in
Japan (1). For example, 30.7% of men and 3.6% of women are
diagnosed as having metabolic syndrome (2), and reducing
visceral fat is considered to be a critical therapeutic approach
(1). In 2006, a 3 kg decrease in body weight and a 3 cm
decrease in waist circumference were recommended by the
Japan Society for the Study of Obesity (JASSO) (http:/
wwwsoc.nii.ac.jp/jasso/, accessed on Jan 25, 2007) for the
prevention and alleviation of metabolic syndrome. However,
the link between changes in body weight and waist circumfer-
ence still remains to be investigated. Therefore, we evaluated
how changes in body weight correlate with changes in body
composition parameters, namely, waist circumference, hip
circumference, and body fat percentage, using baseline and 1-
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year follow-up data of a large sample of the Japanese popula-
tion, which is available at the Okayama Southern Institute of
Health in Okayama prefecture, Japan.

Subjects and Methods

Subjects

We used the retrospective data of 2635 Japanese
(40.2+12.2 years) from a database of 13522 subjects (42.5+14.9
years) who underwent an annual health check-up from June
1997 to March 2005 at the Okayama Southern Institute of
Health in Okayama prefecture, Japan, for the purpose of
improving their lifestyle. The selected 2635 subjects met the
following criteria: (1) underwent an annual baseline health
check-up from June 1997 to March 2005, (2) underwent an
annual health check-up after 1 year, (3) received no medication
for diabetes, hypertension, or dyslipidemia, and (4) provided
written informed consent (Table 1).

At the annual health check-up, all the subjects were
instructed by well-trained medical staff to change their lifestyle
according to the results.

Approval for the study was obtained from the Ethical
Committee of the Okayama Health Foundation.
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Anthropometric and body composition measurements

Anthropometric and body compositions were evaluated on
the basis of the following parameters: height, body weight,
waist circumference, hip circumference, and body fat percent-
age (3). The waist circumference was measured at the umbilical
level, and the hip was measured at the widest circumference
over the trochanter in standing subjects after normal expiration
as previously described (1, 3). Body fat percentage was
measured using an air displacement plethysmograph called the
BOD POD Body Composition System (Life Measurement
Instruments, Concord, CA, USA) (4, 5). The coefficient
variation (CV: %) for same-day tests was 2.48, that for three
separate-day tests was 2.27, and that for independent operators
was 4.53. There was a clear correlation between the results
from BOD POD and those from dual-energy X-ray absorptiom-
etry (DEXA) (r=0.910, p<0.01) (4).

Table 1 Clinical parameters at baseline (1997-2005) and at
1-year follow-up (1998-2006)

Body Weight and Waist Circumference

Statistical analysis

All data are expressed as meantstandard deviation (SD).
Statistical analysis was performed using the paired ¢ test:
Pp<0.05 was considered to be statistically significant. Relation-
ships of the parameters of interest were determined by univari-
ate regression analysis. Pearson’s correlation coefficients were
calculated and used to test the significance of the linear
relationship among continuous variables.

Results

Clinical parameters at baseline (1997-2005) and at 1-year
follow-up (1998-2006) are summarized in Table 1. At 1-year
follow-up, anthropometric and body composition parameters,
namely, body weight, waist circumference, hip circumference,
and body fat percentage were significantly reduced.

We investigated the correlation between body weight and
body composition parameters at baseline (1997-2005) by
simple correlation analysis (Table 2). Body weight significantly
correlated with these parameters in both sexes. In addition,

Baseline  Follow-up p changes in body weight also significantly correlated with the
Total changes in waist circumference, hip circumference, and body
Number of subjects 2635 fat percentage in both sexes (Table 3, Fig. 1). Furthermore, the
Age 40.2+12.2 slopes of the regression line (change in waist circumference vs
Body weight (kg) 60.1£12.0  59.7+11.9  <0.0001 change in body weight) for men and women were 1.069 and
‘Waist circumnference (cm)  74.9+10.7 74.5£10.5 <0.0001
Hip circumference (cm) 92.1+6.0 91.845.9 <0.0001 Table 2 Simple correlation analysis between body weight and
Body fat percentage (%)  28.1+7.3 274174 <0.0001 body composition parameters at baseline (1997-2005)
Men
Number of subjects 856 r P
Age 39.4+12.1 Total
Body weight (kg) 704£11.0  70.1+11.1 0.0015 Waist circumference (cm) 0.894 <0.0001
Waist circumference (cm)  83.119.6 82.419.5 <0.0001 Hip circumference (cm) 0.864 <0.0001
Hip circumference (cm) 94.315.8 94.1145.7 0.0020 Body fat percentage (%) 0.176 <0.0001
Body fat percentage (%)  23.616.6 22.8146.6 <0.0001 Men
Women Waist circumference (cm) 0.856 <0.0001
Number of subjects 1779 Hip circumference (cm) 0.938 <0.0001
Age 40.6112.2 Body fat percentage (%) 0.567 <0.0001
Body weight (kg) 55.115.6 54.748.6 <0.0001 Women ’
Waist circumference (cm)  71.048.7 70.618.7 0.0001 Waist circumference (cm) 0.848 <0.0001
Hip circumference (cm) ~ 91.0+5.7  90.745.7  <0.0001 Hip circumference (cm) 0912 <0.0001
Body fat percentage (%)  30.216.6 29.636.7 <0.0001 Body fat percentage (%) 0.631 <0.000%
MeantSD

Table 3 Univariate regression and correlaion analyses between changes in (delta) body weight and body composition parameters in 856
men and 1779 women aged 14-77 years from 1997-2005 and 1998-2006

r P Regression formula y x
Total
Delta waist circumference (cm) 0.734 <0.0001 y=1.002x-0.062 Delta waist circumference Delta body weight
Delta hip circumference (cm) 0.739  <0.0001 y=0.667x-0.038 Delta hip circumference Delta body weight
Delta body fat percentage (%) 0.670 <0.0001 y=0.764x—0.403 Delta body fat percentage Delta body weight
Men
Delta waist circumference (cm) 0.794 <0.0001 y=1.069x-0.243 Delta waist circumference Delta body weight
Delta hip circumference (cm) 0.742 <0.0001 y=0.557x-0.066 Delta hip circumference Delta body weight
Delta body fat percentage (%) 0.699 <0.0001 y=0.767x-0.425 Delta body fat percentage Delta body weight
Women . o
Delta waist circumference (cm) 0.689 <0.0001 y=0.950x+0.018 Delta waist circumference Delta body weight
Delta hip circurnference (cm) 0.749 <0.0001 y=0.752x-0.012 Delta hip circumference Delta body weight
Delta body fat percentage (%) 0.649 <0.0001 y=0.761x-0.392 Delta body fat percentage Delta body weight
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Fig. 1 Univariate regression and correlation analyses of changes in (delta) body weight and waist circumference. BW: body weight, WC:

waist circumference.

0.950, respectively (Table 3). Accordingly, we found that a 3 kg
decrease in body weight, as recommended by JASSO, corre-
sponded to a 3.45 cm decrease in waist circumference in men
and a 2.83 cm decrease in that in women (Fig. 1).

Discussion

The main finding of this study is that a 3 kg decrease in
body weight corresponded to an almost 3 cm decrease in waist
circumference at the umbilical level after 1 year.

There are few studies on the correlation between change in
body weight and change in waist circumference using a large
sample of the population. Egger et al. reported that a 1cm
decrease in waist circumference was equivalent to a decrease of
about 3/4 kg, but with wide variability, in a study involving 42
retired Caucasian men and 45 indigenous men from Northern
Australia who participated in a 1-2 year waist circumference
loss program (6). We previously reported that the 1-year weight
loss program, in which we instructed 61 overweight Japanese
men to increase their number of daily steps per day and join a
weekly exercise course, resulted in a 3.3 kg decrease in body
weight and a 4.2 cm decrease in waist circumference (7). In this
study, we used a large sample of the Japanese population, and
body weight significantly correlated with body composition
parameters. The average body fat percentage in men (23.6+
6.6%) was lower than that in women (30.246.6%). Therefore,
.the correlation coefficient between body weight and body fat
percentage in all the subjects was comparatively lower than that
in men and women at the baseline. In addition, a 3 kg decrease
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in body weight corresponded to an almost 3 cm decrease in
waist circumference, which agreed with the JASSO recommen-
dation.

Potential limitations still remain in this study. First,
although we confirmed the correlation between changes in body
weight and changes in waist circumference, we could not
provide the threshold of body weight and waist circumference
reduction for preventing and alleviating metabolic syndrome.
Second, we neither directly measured the visceral fat accumula-
tion using computed tomography nor investigated the correla-
tion between visceral fat accumulation and body composition
parameters. Third, the 13522 subjects in our study voluntarily
underwent the annual health check-up; they were therefore
more health-conscious than the average person. The selected
2635 subjects underwent an annual health check-up every year
with a follow-up duration of 1 year and received no medication;
they were therefore more health-conscious than most of the
subjects in the database. They were also instructed by well-
trained medical staff to change their lifestyle, and as a result
their anthropometric and body composition parameters were
significantly reduced.

Further intervention studies using other populations are
necessary to determine the effects of prevention and treatment
on metabolic syndrome.
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Objective: We investigated the link between a reduction in waist circumference and meta-
bolic syndrome.
Methods: 105 obese Japanese men were enrolled in this study with a 1-year follow-up.
Anthropometric and body composition parameters, ie. height, body weight, body fat
percentage, waist circumference and hip circumference, blood pressure, triglyceride,
HDL cholesterol and blood sugar, were evaluated. Metabolic syndrome was diagnosed using
criteria developed in Japan.
Results: After a 1-year follow-up, the parameters of metabolic syndrome were significantly
improved. The prevalence of metabolic syndrome was significantly reduced in subjects with
atleast 3 cm of waist circumference reduction (Group R). However, in subjects without such
reduction (Group C), the prevalence of metabolic syndrome was similar to baseline levels.
The prevalence of abdominal obesity, hypertension and dyslipidemia was also significantly
reduced in Group R. In addition, there were remarkable differences of delta triglyceride
(delta represents positive changes in parameters) and delta HDL cholesterol between Group
R and Group C.
Conclusion: At least 3 cm of waist circumference reduction may be beneficial for improving
metabolic syndrome in obese Japanese men.

© 2007 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

In 2006, the Japan society for the study of obesity
recommended a 3cm reduction in waist circumference

Metabolic syndrome is a common public health challenge in
Japan. We previously reported that 30.7% of men and 3.6% of
women were diagnosed as having metabolic syndrome [1]. In
addition, metabolic syndrome induces coronary heart disease
[2], proteinuria [3] and elevation of hepatic enzymes [4]. The
work of Reaven [5] is convincing in showing that visceral fat
accumulation is a critical pathogenesis of metabolic syndrome.

and 3 kg of body weight for preventing and improving meta-
bolic syndrome (http://wwwsoc.nii.ac.jp/jasso/index.html,
accessed on Mar 5, 2007). A reduction in waist size is one
important approach to prevent and improve metabolic
syndrome. However, whether at least a 3 cm reduction is
beneficial for improving metabolic syndrome and what effects
this will have on metabolic remain to be investigated.
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