SEFERITE & FRTEBROREOER, Biti ¥ O ANKIEIE 20 LBY Thb, AN
MECHEERRD=OHBM & IS B Th T, SEHESEEOBMIN25.6+3. 1kg/m” CABEERE D
24.1+32kgm> L VB EICKRE L, EFMEEEREOAKIEE1520.4 15 5kg TREBIEEIF D17.6£6.2kg L YV
FEIIK&EMoT, |

L EDEER»D, BNESE TR, EEESHHOEMBE L. %UDHE‘?%E@%FMFJ}SHE DEFE
BIEROVEDTHD EEZI LN,

KEOLDBME CIIN ARTRHEIITEERETRBD o hizho f: (#%&3) .

KEOIHOBEME TIREMESFHOBMI, WHR, K&, Y= AR, SHICEEERRY,
WTERLEESFELY KXV EWVWIRERTHo (R4) ,

LELS DA ABIHEIC I BZEEED B:?Lf;?b*o 7‘1‘0

2 EBHEORTE
EEEEOR T RITEMESRE (95.0%) . HEIGESRE (97.0%) EHIBHFTHY ., TOEEFER
TR, KEB L UCEAESMEIZBWVTH B TFIIVTh H95%LL E LRFTHoE (EL),

2 T AR
DEBE

RE L. EEESEE O AR D63, Thgh LA AE D61.1kg~ (2.6kglid) . BEBLEBIRIT60.6kgD> b
59.3kg~ (1.3kgﬁ/ﬁ) EBITHEEIRAD LA, ﬁ/ﬁ@iﬁ[ﬁiﬁ@)ﬁvﬁﬁicj{% ol (K1, &
5),

BMIi. HEEEEE O ARTD25.6kg/m?d> A A D24.5 kg/m*~ (1.1kg/mBA) | ﬁﬁ'liﬁ@]ﬁ%iﬁ
24.1kg/m27bn523.6kg/m2?\ (0.5kg/mHD) & HIRABIRBED LT, AARI%OBMIOELEZTER
B AAFOBMUE % EE & & U5 BAT 21T o o R, BMIOBD IR R ERRICSEEEERF
THEWKE» o (@1, ®5) .

ERUSHCAIEDE S L UWHRIT A CRARICED Ui, KRR RRDHLNT, EFMESR
s ERESREEORDBICEIED bhiehots (&3) .

DUEDRRP O HEWE L LTRIE L7420 2B A BFREICED LTRY, KE EBMIOE T
EFESHOFPEIEEH L Y KEWVWEWI ZERALNhE T,

KEBNMEOLOHT T, IEBED 4BRR THAFEIRD LTS, EMEEE L @EEES)
BOBLBICERRD bR oTl (R6) .



ZFBMEOZLDOZHFTIE, BREDC4EELSTHAARIIED L, KEITEMEDR D5 HMERE
BEELYREIBLLTWE (B7) ., £/, BMIBNARTRAEZEZEDOERD b7 HESBOWTE
fTolfER, EREBBE (-1.1420.82kg/m?) DOFHEBEENEE (-0.24+10.80kg/m?) L VKX < Wb L

T 7= (F=6.54, P=0.016) ,

2) {R3ERL

BIEIT. SIS O AR D23.58kgh A A2 65k~ (007kghiM) . FERERIR
23.45kgh>523.68kg~ (0.23kglN) & bIHEITHM L TR, SEEESIRE & BRGESIBE ORME
CEERD bhAEDoT (E5) , »

AR B, SEENERDHE O M AR D20.5kg > b ABK D178k~ (27kelBid) | EBESHEEIL7 Tkg
Db160kg~E (L7kgWid) & bICHEICHD LTV 28, EFEBEE » ERER OB B iz E
RObNARP-E (E5) ,

W*ﬁi‘EBﬁﬁ\E*?Wiwmwfh%ﬁﬁ%mﬁ<\ﬁkﬁﬁﬁmﬁﬁd%b%h&#o
7 (#&5) .

LR b, SEEDR L EFESROBNE & bIEISHROD 2 ERUICHRD S¥ BT &
KEHLTEY, EBEHLLTORERESEEN Ch-7 LHRITE 2, £, ADE. BA
EE\3*5»&Kﬂ%kﬁ&<\%ﬁ&ﬁ?ﬁmtiaﬁﬁﬁﬁ&#ot:&%ﬁito

KESMEOLDOSF T, FIEHEOZBEEITHD LTS, ERGESTE & BRGESREORK
SRVERRDONEN oI, BRHE. kSR, BARE, X7 VRCIELNED bR
S (R6) . |

AFBMEDHDOHHTIL, KIEHEOHZRERITED L TR, EMESFHOEIEIEORL
AEMESE L ) ABICKE hote, BRER. kSR BEEE X5 ARICHELARDD
Niemot (RT) ,

3) %% .

HEIL. REEERE O ARTD4084/ B 5> HA A D113094/ A~ (19015 B #in) . {BBEEHRE
V785645 B 2> B85904 H~ (7354 BHEIM) & bITA BTN LTS, EREEEEE & Y e shis
DEMBEIZEZIED o7 ES5) ,

DEO#ERD> b, EFEEH, EESHH L DICSRP ML LICEI LD LRE L0

ot
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KEBINE 0L OHH T, EMESFOSIMITARITEML TV, FITEHNEBHF TILAR
IWETLTWE (&6) .

REHMNE OHROHF T, FEITHE RN L T, S & S OFnEcZE
HRBbhED ok (RT) |

) FARERH

BREEREREL. ERESHT O AR D23.5mlkg/mind> b A~ A sk 024.6ml/kg/min~ (1.1 mVkg/min
QM)\ﬁmﬁﬁwﬁﬁmmmmmmewommymm\womwymm@m EhIABIREML TN
tﬁ\%@ﬁﬁﬁtﬁ%@@#@%ﬂﬁk%m%bBh&mok(ﬁS);
uLmﬁ%maxﬁﬁﬁ@#\ﬁ%ﬁ@ﬁ&%mﬁ&%ﬁﬁ%@MéﬁézéKﬁ%bf%b\%
ABIES O ERITE—EU LOEBEE L RESSUETHIZ L BT TROIoTVAHI b,
BHEOFHOEMLIZZ L DESTEX LI bDEERT,

KEBIE ORI T, BARRERECRELARD bR ok (#6) .
AFBMEOH O TR, BNBFERRITATICHNL TV, SEER L @HHEDR
HEMEICEERD bhizbole (RT) .

IV BesE

1. EEZE ORGSR

AT L SR, ERBEBBOMEEL, TNER 0%, 7% RETHoK, 25
m%nﬁ¢\ﬁ¢M§bem3$&w5%%m\Km%wﬁﬁézomﬁmﬁiwmﬁﬁﬁw%m
BECEEEZMTAZ LR, BMEOREEFRETIILIRBEALEI LEBFE-TVWD, FIT
tﬁﬁﬂ@m%mr@%@mﬁ%%%miDﬁﬁ@ﬁ%%&%ﬁ&ﬁbm&énrwéom%mmb
5. BIEHR 1 A TR THoATERIET 3, ZORERANERIT, AFEOAY v 7 Th DR
BEFEERE L2 POBEBRAARE L, FREERERORVAAERPRECELILIZLDLDO
rEZLRE,

2. BEEH~OHR

FE5NHLHALIARL T, EEESEE, EIESHE QICBREIEMLTRY, 2 00OEHHE
DETHSEOEIMNCERRD b o l, XV RYIOEEBEEIC L VMRS 5EFARE
1 BABREELRE) LEMLTNED 50, BICSEEDRIER 2120 T, HBMEDOR -

— 101 —



VEBHREE L DSEIR S b O LRI T T,

3. BEHE

fRE L BMI iIERESHR, EHESRE bIKBY Licboo, EREHROBREDHR (26kg B)
RERGERIRE (13kg W) O 265 L RIFCH o1, = OLFEDH & BIEDHORMEH FOZIL
é%Mﬁk%wTﬁmk%motoﬂéim%fm&ﬁﬁﬁﬁiﬂ&wﬁbm\%@D%@ﬁ@ﬁ@
WO REDS 0.8kg EE - TV iz,

P E#ERNS, 3 w ARl E W5 EHORE CIX, EACTOEHHEREH THLTREESEWLE
Zbhi,
EREDROBEDEV/EL TV RN, ESHREE O R T CRURMEOES N HE TE
T, 1 EOREE L OBEMABE~DOBH TORAARDTF—T 3 OFRICER Uk whek
R EMEZ b, |

4. FHROBE

AW T3 0 A T13~26kg &V IBEHRKEMLZLODO WL SROBBELEENL TV D,
if\20®§@ﬁiﬂwﬁﬁﬁ\im%wﬁﬁé%tkﬁbhtﬁ?%éc:@ﬁm‘$M%®
WBRESPERTRIZIIRWEEERRIELLZZEBEZOND bOO, £EFMESH CRF THoHED
RB, REEDHEIC LD b 0200, KEHBOBMEOEROESORBROPENUET D L
HEEL STV 3,

WiIZ, AR TRBD bN-F EEBOEINCHEDHRN?. 2BHERRSLAFRY v 7 Fua—ab
DI CE T DDRARATH B, SH%IL, AR COMBRERTS = & SLELNE
Bohiz, 72 MNEABF ORI OW TS, FEERLEBNETI ORBRATH S,

V R

EFREDHE & AAEREEC L BAAE R 704 05 HEEBORBISED 3 5 A OELN b,

T ORREEE,

1. SEEREENS L OMEAEED & b 146 T SBI05~907% & BAF Tl o 7o, Z ORI TRIZ, 25 97
DE BRI TIELBbDEEL b

2. SEIIETESHHE L EHEDLE L bICSE TN L, KESMEOLOSH T, &R
EEREOSBIIEM L2 bo o, EFESHBER TIIEAS LT,

— 102 —



3. EMEHFOKERDIZ26kg TH D, BHESDHE (1.3kghl) D2AETHok, ZFEMEDHOD
SEC. EFEESROKERII2.5kgTH Y, FEIEEE (0.5kegk) OSETH-T,

4. KBF?E’C“%E&’) SNAEEEDRIITIEEH ORI Z b0 THY, HEIOBMEPLL LR
FROBEREOARNPERN L bDEE LN,

LlEX Y AFETT -k 2 2OEBHHET S EEBDOEMPBECAHNTHY . BITBREICHL
EFESHHER LV HROTHLAREEREVEELLNE, ZORZILITHALPITTBIE. &
WEeCERBH LWL ONOREEZ AR LoD, IDIHRLGRITINERD S LEBEbhT,

VI EHEE
AR SR S R RR MBI SETFHIEB (20700516) 1 X UHLIEEE RETi~VAT v 7H
®O—# L LTITDNIE,

51 Sk
1) BAKRIERRATEBER A EE, TARoFHRARIEMNE, 2000
| (http://www.mhlw.go jp/toukei/kouhyo/data-koud/data9/1_001.pdf) |
2) B S R, R A4EEEHE SRS SRR TS, 2004,
(http://www.mhlw.go, ip/toukei/kouhyo/data-koud/datal4/t001. pdf)
3) TS S R RS ATE BRI R, TR sEE RS - SaiaR ROBE, 2008
(http://www.mhlw.go.j p/houdou/2008/04/d1/ho430-2c.pdf)
4) BARERER, BREGRTA KT AT A V=R MR, BEE « 3R, 2007.
5) BABIREES, BARSIRELIERETHA K 2 20074EKR, HRmAHE @ BT, 2007.
6) King AC, Haskell WL, Taylor CB, Kraemer HC, DeBusk RF. Group- vs home-based exercise training in
healthy older men and women. A community;based clinical trial. JAMA. 1991;266(11):1535-42.
7) Astrand PO. Rhyming I : A nomogram for calculation of aerobic capacity (physical fitness) from pulse rate
‘during submaximal work. J Appl Physiol 7: 218;221, 1954
B) AXRY vy Fu—rBEERNERSR, 2RV v o Fu—Lr0EH L HEE B

RPN HEES 94, 794-809, 2005.
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1. AREOSMB LR T KR

EFIIES! RT# fRT=

(n) (n) (%)

2{& SEThEEEE 40 38 95.0
@rhEanEE 33 32 97.0

NESNEB EEEEE 20 19 95. 0
BRIESHRE 21 20 95. 2

LEBNE EEEDH 20 19 9.0
@Rl EEEF 12 12 100.0
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2. T AR O LB (£45)

[BRlESEE

SEhESIE
B n W5 (SD) n H3@SD) p
T 40 574 (5.3) 33 572 (5.8) 0.886
B8R (em) 40 157.8 (8.5) 33 158.5 (9.8) 0.712
EaE  AKE 40 64.0 (11.3) 33 61.0 (129) 0291
BMI (kg/m?) 40 256 (3.1) 33 241 (3.2) 0.043
%FAT (%) 40 319 (6.3) 33 286 (7.6) 0.051
WHR 40 093 (0.04) 33 091 (0.05) 0.250
7 A NE B (cm) 40 881 (7.8) 32 847 (8.3) 0.078
sy B8 40 238 (5.5 33 23.7 (6.0) 0.940
(KESISE ko) 40 204 (5.5) 33 176 (6.2) 0.042
kD8 O 40 32.09 (6.63) 33 31.96 (7.28) 0.937
EOESE ke 40 8.6 (1.8) 33 85 (2.0) 0.942
IRSILE ke 40 2.94 (0.55) 33 291 (0.64) 0854
BaED BABREBINEw/kemn) 40 239 (5.1) 29 255 (5.8) 0.217
SFEDNR S ee) 40 9420 (3028) 33 8002 (3614) 0.072
PR HbAlc %) 40 5.60 (0.52) 33 55 (0.3) 0.401
FPG (mg/d) 40 106.1 (12.5) 33 1052 (10.6) 0.736
HOMAIR 32 08 (0.5) 31 1.0 (0.6) 0.115
IEERHE TG (ugidd) 40°134.6 (73.9) 33 1246 (722) 0.565
HDL-¢ (g/dl) 40 564 (129) 33 564 (141) 0997
LDL-c (mg/di) 40 129.7 (32.7) 33 1294 (343) 0.966
mE SBP (mmEHg) 40 126.8 (19.2) 33 1252 (152)  0.706
DBP (mmHg) 4 784 (106) 33 765 (9.2)  0.433
SN 9/31 13/20 0.117
R Y IIVN O-heZ2E 11 7 0.535
KR BEDPE 13 10 0.841
* P<.05

— 105 —



T3, NARFEOLE (MESMEDA)

E e R
n M9 (SD) n Y13 (SD) p
F 20 559 (5.0) 21 563 (62)  0.806
BE (m 20 1583 (9.1) 21 161.1 (103)  0.363
BBE S e 20 641 (10.0) 21 649 (128) 0.805
BMI (kg/m%) 20 255 (27) 21 24.88 (3.15) 0.520
%FAT (%) 20 329 (6.6) 21 295 (7.8) 0.141
WHR 20 0.93 (0.04) 21 093 (0.04) 0935
; 7 ZMNEFREE (cm) 20 872 (7.8) .20 876 (7.2) 0.851
AR BISHE e 20 236 (56) 21 252 (6.5) 0.389
RISHHE ko) 20 209 (4.8) 21 19.0 (6.1) 0.287
okog o 20 318 (6.8) 21 33.79 (7.83)  0.380
E0EE ke 20 85 (1.9 21 9.04 (2.15) 0.381
IRSIVE ke 20 293 (0.57) 21 3.08 (0.69) 0477
BAMGD RABMRERBmkymn 20 238 (6.1) 18 267 (5.8) 10.138
sihEaE S esm) 20 8998 (3313) 21 9292 (3923) 0.798
BRsE HbAle) 20 56 (0.7) 21 55 (0.4) 0.129
FPG (mg/d)) 20 1101 (13.1) 20 110.0 (9.5) 0.967
HOMAIR 16 0.8 (0.6) 20 1.1 (0.7) 0.175
fEERE TG myd 20 1475 (78.3) 21 1441 (80.7)  0.893
HDL-¢ (mg/dl) 20 547 (13.6) 21 511 (11.3)  0.373
LDL-~c (mg/dD 20 131.6 (37.4) 21 1236 (31.3) 0460
fnE SBP (mmHg) 20 1267 (21.6) 21 1276 (152)  0.881
DBP (mmHg) 20 781 (11.9) 21 78.0 (9.1) 0.965
B T 4116 11/10 0.031
IR Yu)IUb 0-hez=2E 6 5 0.655
RSB 7 4 0.249
*P<.05
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R4, ft ARTSHED LB (ZEBMEOH

EhERET {EnhEaNE:
n Y5 (SD) n Y15 (SD) p
Tl B 20 590 (5.4) 12 588 (4.9) 0.951
8 (m) 20 1572 (8.1) 12 154.1 (7.3) 0.283
sy &S xe) 20 639 (128) 12 540 (103)  0.030
BMI (kg/m?) 20 257 (3.6) 12 226 (2.7) 0.015
%FAT (%) 20 309 (59) 12 272 (1.5) 0.131
WHR 20 092 (0.04) 12 089 (0.05)  0.050 °
7= A E £ (em) 20 89.1 (7.9) 12 799 (8.0) 0.003
wam SRR a 20 241 (5.4) 12 211 (41) 0113
(RIETHE (o) 20 199 (6.2) 12 150 (5.8) 0.033
{FKkHDE L 20 3243 (6.67) - 12 2877 (5.01) 0.111
E0E&E ke 20 87 (1.8) 12 77 (14 0114
IRSIVE ke 20 294 (0.55) 12 263 (043)  0.101
BREGD BABRRENB@Agnn 20 240 (4.0) 11 23.6 (54) 0.810
gixEEE SHeve) 20 9842 (2732) 12 5744 (1130)  0.000
BHR#E  HbAlew) 20 56 (0.3) 12 56 (0.2) 0.857
FPG (mg/dD 20 1022 (10.7) 12 973 (7.2) 0.172
HOMAIR 16 08 (0.4) 11 08 (0.3) 0.702
BERSE TG @y 20 121.7 (68.8) 12 906 (368)  0.160
HDL-~c (mg/dly 120 381 (124) 12 65.5 (14.4) 0.131
LDL-~c (mg/d) 20 127.8 (28.0) 12 139.5 (382 0.327
e SBP (mmHg) 20 1269 (17.0) 12 1212 (151)  0.344
DBP (minHg) 20 787 (9.5 12 740 (93) 0.186
B 5/15 2/10 0.581
A YsPYUN D-hEZ2E 5 2 0.581
R OB 6 6 0.258
* P< 05
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BRI E BN EF
0.0
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-1.0
-1.5

-2.0
-2.5

REZEILE (ke)

-3.0
35 b 1=2.58, P=012%

EALERE

0.0
02
04
06 |
08
.10 f
.12 f

-0.52

I

RMIZZ L B (kg/m®)

.14 L F=6.55, P=013*
E1. SEREESFEHEEMNEESFEOERELBMIOE LD B

EMEEFOFE L BMIOBA I ESEERIEE L » K& o7z,
(EIIEHE L EHERAZE . BMIZ{LEDRETIC b:téﬂsﬁﬁ’k%ﬂf%:%ﬁﬁ)
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#5. AERLENBRORBE. BANES . FHOTIL (2HK)

Ebeain [T
TR TARE TR TAR bR ZEIER
n Y13 (SD) 15 (SD) n 19 (SD) 13 (SD) p p

R A8 xp) 38 63.7 (11.5) 61.1 (11.7) 32 60.6 (13.0) 59.3 (12.3)  0.000 0.012 *
BMI (kg/m?) 38 256 (3.2) 24.5 (3.3) 32 241 (32) 23.6 (3.0) 0.000 0.005 *

%FAT %) 38 321 (6.1) 28.9 (7.1) 32 29.0 (7.5) 26.9 (7.4) 0.000 0.073

WHR 38 0.93 (0.04) 090 (0.06) 32 0.91 (0.06) 0.90 (0.06)  0.000 0.199

PRHERE BIBFHE e 38 23.58 (537)  23.65 (532) 32 2345 (5.89)  23.68 (593)  0.039 0.265
RIEIE (o 38 205 (5.5) 17.8 (6.1) 32 177 (6.3) 16.0 (5.8) 0.000 0.051

HKDE L 38 31.81 (6.55) 3183 (649) 32 31.62 (7.12) 3186 (721)  0.154 0.210

EOEE ke 38  8.49 (1.80) 8.50 (1.75) © 32 8.45 (1.95) 8.52 (1.97) 0.118 0.182
IRSIVE ke 38 2.92 (0.55) 291 (0.54) 32 2.88 (0.62) 2.89 (0.64)  0.904 0.388

BAMGH RABRBIRE @mkgmin 34 235 (5.0) 246 (5.7) 27  25.0 (5.5) 28.0 (7.2) 0.001 0.106
SKTEE S /D) 38 9408 (3101) 11309 (4522) 32 7856 (3572) 8590 (4062)  0.005 0.203

*P<.05

R0 BRI ESNR (P<0.05) A B NI L &1, EFEMEE & DI REDHRE TAARIVMAE S (ET) L’Cl/ ‘54‘:%‘5&&15’5“6
ZHAEA (P<0 05)2SFED N LT, BELRBION AR OEOEICERHDLE TR T D,
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6. RARLBEHNBOERE, FAKGED, SHOEL(UESREOH)

SEhESNRT ERhEENEE
T AR AR TTAHY NTA® B TEMEE
n Y13 (SD) L9 (SD) n 9 (SD) 19 (SD) p p

BEE KB 19 63.5 (10.0) 60.9 (10.4) 20 64.6 (13.0) 62.8 (12.1)  0.000 0.235
BMI (kg/m?) 19 255 (2.8) 24.4 (3.0) 20 250 (3.2) 243 (3.1) 0.000 0.174

%FAT (%) 19 335 (6.1) 30.3 (68) 20 30.0 (7.6) 27.5 (8.2) 0.000 0.378

WHR 19 093 (0.05) 0.90 (0.06) 20 0.93 (0.04) 0.91 (0.05)  0.000 0.426

K4BE  BIBEE e 19 230 (5.2) 23.2 (5.2) 20 249 (6.4) 25.1 (6.5) 0.109 0.625
KBS (o) 19 212 (4.7) 18.4 (5.4) 20 193 (6.1) 172 (6.0) 0.000 0.398

mKkDE L 19 31.15 (6.36) 3118 (6.18) 20 3333 (7.75)  33.57 (7.85)  0.312 0.437

EQEE ke 19 831 (1.74) 834 (1.68) 20 892 (2.12) 8.98 (2.15)  0.168 0.623
SRIINE ke 19 2.89 (0.54) 2.88 (0.53) 20 3.03 (0.68) 3.05 (0.71)  0.775 0.476
RBAMGD RAMRIERE @lkgmin) 18 229 (5.6) 232 (5.8) 17 26.6 (5.9) 29.9 (7.6) 0.055 0.106
SFENE SHWB) 19 20 9122 (3946) 0.288 0.042 *

* p<.05

RO RIZ EDR (P<0.05)55 B b Eid, RALMEBIZE O 2EDRRE TH ARTLVMAZIEMUET) LTI L2 EET 3,

9012 (3403) 10933 (4932)

REEM (P<0.05)73380 v &, BEALEMOIT AR OEOEICESH DI LE B TS,

8500 (4778)
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£7. REHLENRORBEE, BANGH. SBOEL(ZESMEDH)

EnEEEE ERIEETE
TTARY RPN T AR TAR BE  XEFEM
n Y13 (SD) 1y (SD) n Y13 (SD) 19 (SD) P p

IEBE  (AE g 19  63.8 (13.1) 61.3 (13.1) 12 54.0 (10.3) 53.5 (10.6)  0.000 0.007 *
BMI (kg/m?) 19 256 (3.7) 24.5 (3.8) 12 226 (2.7) 22.4 (2.7) 0.000 0.005

%FAT (%) 19 307 (6.0) 27.6 (1.4) 12 272 (1.5) 259 (6.1) 0.000 0.068

WHR 19 092 (0.05) 0.90 (0.05) 12 0.89 (0.06) 0.87 (0.06)  0.000 0.235

B BBHE ko 19 241 (5.6) 24.1 (5.6) 12 211 (4.1) 214 (4.1) 0.192 0.271
RIS g 19 198 (63) 172 (6.8) 12 150 (5.8) 14.1 (5.2) 0.000 0.021 *

EkHE L 19 3247 (6.85)  32.47 (6.89) 12 2877 (5.01) 29.02 (5.10) 0.318 0.318

EOBE ke 19 8.68 (1.88) 8.66 (1.85) 12 7.67 (1.37) 7.75 (1.39)  0.364 0.186
IRSIVE ke 19 294 (0.57) 2.93 (0.56) 12 263 (0.43) 2.63 (0.40)  0.807 0.708

BAMED BERBMRIBANE mikgmn 16 243 (4.3) 262 (5.3) 10 222 (3.3) 24.8 (5.4) 0.006 0.667
sFaE SH /D) 19 9805 (2802) 11684 (4172) 12 5744 (1130) 18741 (2650)  0.001 0.388

* P 05

RO ERIZ EZhH (P<0.05)B3ADN =& 1L, EFLERNE S O 2EOFRE T ABIIVMARSEMET) LTWHILE KT,

REEMA (P<0.05)RBdNILxid, ERLBEBID T AR DIEDEIIENHILEERT D,
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Comparisons of Water- and Land-based Physical
Activity Interventions in Japanese Subjects with
Metabolic Syndrome

Hanai, A} and Yamatsu, K2

*Hokusho College, Hokkaide, Japan
*Saga Untuersizy, Saga, fapan

We previously reported thar group-based physical activiey (PA) intey-
vention had beneficial effects on weight Joss in Japansse subjeets with
metabolic syndrome (V5). Although, water- and land-based PA inges-
vention was often conducted, it is unknown which PA intzrveations
were more cffectivz, The 2im of this study was to compare the cfficacy
of these two interventions in Japanese sabjects with M3 ot several MS
risk factors (such as overweight, diabetes, hyperlipidemia). As a result,
after 10-weeks, participants in both groups reported significant’ loss
of weight, BMI, and percent body fat. Statistical analyses showed no
significant differences between the groups with the exception of daily
physical scaivity levels. It was suggested ¢hat both water- and land-
based physical activity interventions had short-term bensficial effects
on weight loss and reducrion of prreent body fat.

Key words: Physical activity, Water-hased intervention, Land-based
intervention

INTRODUCTION

Wi previously reported that group-based physical activiey (PA) inter-
vention had beneficial effecrs on weight loss and metabolic syndrome
{MS) risk factors in Japanese subjects with MS. Although, water- and
land-based PA intcrventions were conducted, it is unknown which PA
interventions were more effective. The 2im of this study was to compare
the efficacy of these nwo interventions in Japanese subjects with MS or
several MS risk factors,

METHODS

Eight subjects with MS or several MS risk factors (such as overweight,
diabetes, hyperlipidemia) were selected Jor either water-based PA in-
tervention {WPL, n=4, Figurs 1.) or land-based PA intervention (LPL
n=4). The characteristics of the subjects are shown in Table 1. The con-
tents of exercise program presezibed for WPI and 1PT ase shown in
Table 2. The main owtcome mezsures wers body weight, Body mass in-
dex {BMI), pescent body far and lean body mass (LBM) at wunk. upper
and lower limbs {measured by body composition analyzer, TANITA co.)
and VO.muwe The daily physical activiey {DPA) level was measured by
the Kenz Lifecorder EX (SUZUKEN co.) attached to subjects for 1 or 2
werks, registering the number of daily walking steps. Both interventions
had a durasion of 10 weeks.

SPSS 34.0] was used for statistical anaiyses. All values are expressed
as means = 5D, Two-way analyses of variance with repeated measures
{two-way ANOVA test), Mann-Whitney U test were used for analysss.
Sratistical significance was set a1 pe0.03,
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Table 1. Characreristics of the subjects.

WP group tn=d} L.P1 group {n>4}
mean {S0) mean {3y
Aps (yrs) 54.0(6.3) 57.8(6.9)
Height (cm) 160,3 (7.5 155.0 (8.0}
Body weight (kgh 673 (2.6) 61527
BMI (kprm' 263 (2.0 237(1.8)

WPL: water-based physical activity intervention
LPL: land-based physical activity interventon

Tablz 2. Contznts of exercise program prescribed sor WP and LPL

Contents of exercise program

WPl | Walking and jogging, swretching, muscle
strengthening with water gloves

LPI | Stretching and muscle strengthening.
including chair-scated  exercise and
resistance band exercise

WPL: water-based physical activity intervention
LP!: land-based physical acaviry intervendion

How £ o

rvention.

~ Figure 1. Water-based physical activity inte

RESULTS

After 10 weeks, participants in both groeps lost weight {p<0.05), BMI
{p<0.001), significansly { Table 3). Although. values of LBM-werz main-
tined during the PA intervention in both groups, percent body far sig-
nificantly decseased, approximately 3.2 kg for the WP group, and 2.2
kg for the LPI group (p<0.002). No significans changes were found in
VO max valuss.

Tatke 3 Chamges of physecal ¢hars(miKs pris 0 Prot dRyaSal SIDYRY HIZP vman

W11 pemest) A0 gt
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S Caremer bty FIREILRN e o wI R 3w [T VRL AN O8 13
* T3 O8) bevaer Froen AR 33108 vy Myon e 60)
wrwme o MIgrp o Beadn gl gop A
LEM ey Toad FTYNEED At Ty WY aer A
LAV hrg s st bern PR TY seers 15001 e» e
L5\ ag? svewe v Tenm Te 4 [3R:20 By e ¢ "
AEmegppas o 2aieem | 3 QL B Ep . DA e A8
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2 00amy e 236 716y LR 313 25 40 NI o0 e

SACDY HTT wrrom s P rPane s amersnan LI aead Asnid etmad o mwrse, LPAE fmwm dary e

The number of walking steps (DPA level) were maintained in pre- to
post-intervention for the WPI group, and increased sigoificantly for the
LPI group (from 97523858 10 1361022348 steps, p<0.05).

Changes of percent body fat at truak, voper and lower fimbs are
shown in Table 4 (post-value/pre-vaiue"100). No significans changes
were found for sither group, however, the change of percent body Tat &t
the trunk showed significant reduction tompared with the upper limbs
1p<0.03} and lower timbs {p<0.05),

Crarrea 8. Memomz axo Waver Sassry

Table 4. Percent changes of %Fat at trusk, upper.and lower limbs.

percent body wri grt:up (=) LP1 gn::p (=3 p*
v (3
fat mean (SD) mean (5D)
wrunk 839 (8.4) 926 (3.4 0.20
upper limbs 89.3 (3. Q54 (3.4) 0.20
Towe fimbs 037 (38) 96.0_{1.6) .89
= Mann-Whimey U test

WP woter-based physical acoviy intervention
LPI: iond-based phyvsical activity intervention

DISCUSSION

Water-based exercisz is popular because of the characteristics of wa-
ter, Buoyancy assistance makes water based activity fess phvsically de-
manding than exercise on land, and water resistance can be adjusted by
changing the speed or direction of the movements. Therefore, it is an
effective aining strategy for improving physical fitness in those who
are overweight or physically unfit®, Morcover, because of higher thermal
conductivity, caloric consuymprion is more efficiznt while exercising in
watez. Pereent changes of body a1 at each body part tended to decrease
significantly after the water-based PA intervention.

After the 10-weck PA imerventions, body weight was significantly
reduced and percent body fat was alse significantly lowered. It has been
demonstrated that obesiry is related 10 MS and visceral far is 1 factor
modularing MS. Therefore, reduction of body far in the trunk is an im-
portant task for subjects with MS, In the present study, % change of
body fat in the trunk had decreased greatly compared ro upper and lower
limbs as a wholz (p<0.05). Althaugh, the results showed seatistically no
significant differences in body weight loss and deerement of perceat
body far berween the WPI and LP] groups. :

As aresult, it appesrs that the Joss of body weight and percent body
fat were similar regasdiess of the selection of PA intervention in shor
term. However, there is a possibility that the officacy will differ for long
1wcrm PA intervention, and further cxsminasion might be necessary 1o
investigare the difference of efficacy of water-based and land-based PA
interventions.

CONCLUSION
From the results, it was suggested that both water- and land-based phys-
ical activity intérvention had chort-term beneficial efiects on weight loss
and reduction of percent body fat. Howevez, no significant differences
of werz found berween the interventions. Further research is needed
1o investigate the diffcrences of officacy of water-based and land-based
physical sctivity interventions in the long term.
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Interventions of health promotion at cold snowy region
— Evaluation of post health-up project intervention at Furano, Hokkaido~
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REREIL, ChETELOBRICI - THE
ENTWES, HERSHFRIICE2 ik

1T (S »N”,
Koji YAMATSU
TROEEICEWT, EREBEU G

- RREERHBERICE > CTEELRE
THb,

B2, BEABHERAVAT Y TEEIC

BWT, AFRY v sy Fu—rg4Es
LUFRE 2N RICEEAEDR (BECED

BATHE) LEBEBHE (BmthOc@ER

CEBETHE) ICEBALTY, WRT
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28 A AEAR—VEEHRLE #IFE 2010

& 1 ICHBRE O LRI L, BRE
RRREATC X AR E L, FERICRE L3EE)
HE, BHL OORRERHE~OBMOBR

7w, E1E, 108EOEBMAICEML
7o

1. BRIOEHE _
B EHEBRE (n=8) KepEEIE (n=4) BRLEHHE (=4
Ty EREE iy ERFEE Ty EHREE
E# () 55.9 (6.5) 54.0 (6.5) 57.8 (6.9)
& (m) 157.6 (7.7) 160.3 (7.5) 155.0 (8.0)
#HE (kg) 64.4 (3.7) 67.3 (2.6) 61.5 (2.7
BMI (kg/ni) 26.0 (1.7 26.3 (2.0) 25.7 (1.6)

2 BEEB Fr I THR I N KPETH 70T A,

MEEEE, FRERHOBEL LTRK
BEENE (VOmmax) ZWELEDR, ¥
v ¥ R EE VT, AE, BMI (Body
Mass Index), MBI (%Fat), BRIENG&
EEEIM LIz HIRDER L RIR AR,
B OMEE (LB, THES, 5%
SHH SN, 20, BEEECBTE
GEBRPEET DD, AL Y HOT4
7a—¥—%1 - 2@REESE, 12FAU
EEFL TSRO TRMER B L,
S L. EEBEIIZREEROREIL,
EHEHHH TR EREEFLTVALED
F— & R R L7

3 EBOOJSA

M7 077 HOERICHIzo T, L5
KEZRIARZTRIIS ORER K — I HZEOU
PIRIC X 2 BB FRE S, EROBE
I RE OREE ZERIC AN O E BEFT
FEEDREGEE R DT - 7

B L EBHEOARE, Fa—TIrTY
L XRF 2T YT A ABEDHETHLE
TR BENH NI L—= VTR ALY

EMEEH (Y+—F07) RPRBPA VY

F, BHI = TR ETRR SN,

WHEL D, EEFHPOEER L 7 —
[bot] Mihsr b v—=rrYABX
UBA7—VICTEEh: (BE1),

4 PWHEE

¥ OIRHIHHTICIE, HETY 7 b SPSS
14.0] Z Bviize £ TOHMER, FHHELE
#FEEL LU TORLEZ, MaAHRBE LTI V—
T X B2 AABIHDLBICIIRELOD
ZBEROGEGH  (two-way ANOVA)
ZRVE, AEAk#EZ, BRES%ERHEL
72
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I. BRELUVEE

BEH21, KPEHBEORT 2R L1
MALZEBAT— X, KiR30.5SEDOKE 0
~L2mDUBRDEBH S~V TH o7z,
KOZHE, BEREOHFRICE L CHAREZTo 7

1B OEHHM AL Y, KE, BMI, 4k
SR LR ETFBD N (FE2).
MWEHFMI BBV T D, MEICBWTHENR

(p<0.05) BELUTBMI (p<0.001) A%
WET2ZRLAE (R3). BRIBIHEE IR
sh, KPEEEEICE TR, KIRHESE
3. 2kg, B LEBHFTIX, 2.2kgDBAPDR
HHN (p<0.001) COBELNVIEE
HROEBZNE L U CRIERICE {, il
BIRE o B UL EHAADPERCTE -8

ER1. ERFHPOEEMELEE> 2~ [455&] SLURAEDRESR

Brwza,

ZOMOMEEHICEL TR E 2Bt
LD HNT, VOunax OEIRHARL DEER
B R e d o7z,

S HEEHROBETH - HFUCHL T,
M—, ZE/EAPFRD SN KpERMNA
BHTHABRLEMEIRL, BHEBHENY
Behalimcd o7z, —%, B EMmEL,
9,752+3,858%/8 & 513,610%2,148%/H
EAEEHMERL (p<0.05), AFAED
BEAKREEEE & IZIZE LAV 2 7,
CORRIEHEE BT RHROEE W
H&DD, EBAARIOBRLEHEOLKD
BUEP R o L EFEBLTVE EVWE 2,

10:BH O FHF O EB A AW X BARED
R OIL, EEEHNIC L ZEEFHREOE
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BUBDONE Dok, LPLEFS, BE
LARBPETCIIEHREFNRKECERLZI LN
mohTBh, BREMRAAICEIoTH, &
BHRICENH T BTRIELEZ SN D,
ARPTRIEIL, BHRKE, EHRPARREL Vo
R EREICEZVWERA 2RERD L. BH
12 XD RO Z B L 22 285 Al 3
BIEHTRTHD I EH 0, PP W
i DAz b P IR T L L D
FC Lo GEBHLRTVERETHB L DS
FOEBPRELE N EPHE ST TWS 8,
¥7:, L, EBoBEHECH < FEic
HTAEEOAREEL Lo TARIEDLoT
 B7=®, BADUAMCE L BRSNS
T Vo MELH D, BIC, KOBEHE

RIERNBHE bvbh, BEELLHH
BWizd, KRX Y EVWKERETERT S
CEREoTHRIL A VF—HREZ L
HaBZENTEL, FFHRTIHE, FHROE
BAACTHIIE, EBHOMEEIELIHS L
CIEAFEHOEL G ERIRLUTCIBEHDR
KN L TREBE LW FUTHo 27,
ERIOR LKL EHICwhE E, 1
TR 72 MU A AV 3\ T RIRTN RS YAt 42 o
TLBARELFHIcE Lo, Brdhat
PRLETHHEVZD,

F72, O LBBAAILLSTAZRY v
7YY ¥ A EE LSS, ERRIR
HRBEOBEZRD LN DORIZOVTDH,
5%, BHLTWAERBBTHE .
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31
& 2. B AT OHREDIFEBREL
i A Hl i A B
WiERA F_ B BERE ¥ B BERE o
#E (kg 64.4 (4.0) 61.9 (3.7 0.01 =
BME Gg/md) 280D %98 0.00 *
HIEHE (%) £5 35.6 (7.1) 32.9 (7.4) 0.00 =
HRBE (%) EBK 32.7 (7.9) 30.3 (7.9) 0.02 =
HEmREsE (%) T 36.0 (6.2) 34.5 (6.3) 0.00 =
EEER (%) #wm 35.9 (7.5) 32.4 (7.9 0.00 *
BIRIGE (kg) &8 4a.6 6.6) a5 6.0 0.95
RiRREsaE (kg) BB 2.1 (0.5) 2.1 (0.4) 0. 40
BRGE ke TE 2.1 (0.5) 2.2 (0.4) 0. 85
BRUGE g W BGE 2.0 34 0.45
BARREENA (ml/kg/min) 20.1 4.3) 22.0 (4.2) 0.145
B8 ($/H) 11448 (3179) 13387 (1767) 0. 085
#F3. EREENICE G 3 ERHTABOHRE OSARETE
KAEEIRE (n=4) B REIE (o=4)
& A B A& o A B it A% BE  XEAR
; ; SE O OBEME T BRMD 0 T OERME TH O BMEE o p
& (kg) 67.3 (2.6) 64.4 (2.0) 61.5 (2.7) 59.4 (3.5) 0.03 = 0.56
BMI (kg/md) 26.3 (2.0) 25.1 (2.1) 25.7 (1.6) 24.6 (1.8) 0.00 * 0.77
CHIE (%) 2% 343 (0.9 SL1 (0.6 6.8 2.8 347 (@8 0.00 % 0.5
HES®E (%) EB 31.1 (1L.5) 28.2 (11.3) 34.2 (2.8) 32.3 (2.9) 0.00 * 0.35
iR (%) T 34.7 (9.1) 33.1 (3.5) 37.4 (1.4) 35.9 (1.7) 0.00 = 0.03
HEBE (%) 68 34.7 (10.8)  30.4 (7.2) 37.1 (3.2) 34.4 (3.1) 0.00 = 0.17
BNER (ke 2 ud 83 a4 @5 a8 G0 38 25 0.9 0.9
BREEHOR (ke) EEE 2.3 0.6) 2.1 (0.5) 1.9 (0.1) 1.9 (0.1) 0.3 0.15
BRRGE (kg) TH 7.6 (1.7) 7.6 (1.4) 6.8 (0.3) 6.9 (0.3) 0.8 0.8
 REHE (kg) '_f$$$ u.7 (4.0) 24.6 (3.7) 21.5 (2.5) 21.4 (2.3) 0.48  0.86
BAMERNE (lkg/min) 22,0 (3.9) 2.9 (0.5 18.3 (A 221 (5.9 0.05 5 0.05 %
B 18145 (3179) 13163 (1503) 0757 (3858) 19610 (2148) 0.10 0.0
*p<.05
V. £ & & FEORIMAD HIL, AWIHH || DFvIC X B T

WROINIRBD SN d o A, LB

AREDIME, 27Ky vy 73y Fao—
LEEEB L TEOTF R L M Ik FES)
bLSIAPESZRGL, Z0EEHEE
BETHILIZH o, ZOREER, 108MD
EEN AR, KAEBRS X U LEB#E 0
ME BT, FEEBEDR KEBIU
EERBEORELRD) FRD NI, KB

A% 4T o 72 B8 G DT YT M7 5 T <
ARG E L Oh, B ARHBRD LN
B,

2 EXH

1) WIEET - EHETF  ATHESE 5o
DHANNVAT v TEE O ASHE — 20064
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