2. r AFE

KEOBEBEZIIOANL, £FTNAPCDIH BAHTHY ., TOFHIIUTOLEY THT,

EHRE~O2MF L. RIOCHTAMOERESSIREESREZFME L%, REMICXDE%, &
MAR—YREOFMKIC L 2 EHLGORBERIT. EORIZ2OOWITGMN T, TROLI 2
AE#{To T,

HEAESHH (408) : ZMEL, RE L OEROE, B ¥ —EE-o TEBEETOL L THEBZ
EHL, 2ARE—YBEOEPMRSIER LI EBHALE b LIZ A KOS REBROMME REL Lk,
BERESE (334) : EMEESHE~OSINE BN RERM & omKIc L VRE Lf:igﬁ 72 & DfTH)
BEX AP OREBELE,

3. MIREREANHE

PABREOBRFHCAVWEBIESET, BRESPEER, BANKS, FGEBRTH 7=, Thb
DB AR L 3% A%OKTEHIT 7,

RSB IL, IBody720 (/54 FA~—AH) EMAVTHEL, . BodyMassIndex (BMD) . fKlE
R, =X b+ £y 7 (WHR) AW, 7. V=X MAEABIIAAGIOATE£BICHEZTT
27,

SMEAE,. L <ImBody720% VY, BREE, KIEVE, KKSE, BEREHE, IXTNVEDSH
BERWE,

FABMENITRKXERTBRE (VOmex) ¥ HERETATA—Z—F RV THEL, Astrand® /&
T2 h LIEEETHE LT,

HRFHRIIAXY VHOT A4 7 a—F—EXZ 15 b20M%E S, 2REULEFLCWERD
BEOHZOFHEEEH LAV,

e, AZRY v 7 vy Fu—bhBIUTEOTHRELHETSORAWEMREEIETObEE
RZERORMIZLVFBONTEThHol, AR v 7y Fo—bEZOTREOHEIZIZT2005
FRESR ARNHEROEELAVEY |

FEFHARDTIZ, #EFHY 7 FSPSS17.0 ] AWV, ROV tIRE, xURE, BT EITRoT. £
HliEEhEE & EHLESFEON AROBMIZ A B ZE L BO 77, BMIZ S 5 A AShEOBE LS ARl
EERER LTSN ET o7, BFEAKEILRES%RI{E Lz,

O BREER
1 RATORNSREDRHHE (R2)



H£TEEE L EHEBROLEOER, B YONARFHEIR2DLBY THD, ITATIE
HTHEEEZLROEOEBM & KIEHETH -1, EMESE OBMIII25.6+3. 1kg/m” CEFLEBFED
241£32kg/m* L VA B R E L, EFAEEREOBIRN £1320. 415 5kg THEBIEERNFED17.6-62kg L ¥
HFEICKE DT,

LEDEERML, BMELETIE. ERESROERE’R L. EORREOEIIEEN OBRFE
ERBROV L >ThHD L Ex b,

KEOZOBME THIARREIIIFRZZIEBD o hieh ok (&3) .

KFEOHOBEME TIIEFESFOBML, WHR, KGR, v X MNIHE, FRICFEELZRD,
WTENRLEESFE LY REWVWEWVWIFERTHT (F4) .

LSO AT A B AR SR T,

2 BEBEOKTE
EEHEOK T RITEMESH (95.0%) . AIESHTE (97.0%) L HRERFTHY, TOETFEERE
TP KEBLIUOELAESMEIBWTH ETEREIVTHRLS%UEERETHoT(FEL),

2 TABHR
1) BB E

EIX, EELESEEO N ABTO63.Tkgd> B A 0061.1kg~ (2.6kgli/)) . EBEENREIL60.6kgd> B
59.3kg~ (1.3kgld) & BIARICHD LD, BAOBITEAEDFH CHFRICKRE 227 (@1, &
5) .

BMIiL., £FE®RE DM ART0D25.6kg/m?H B A D24.5 kg/m>~ (1.1kg/m*BA) | EHEEFIT
24.1kg/m’ %> 523.6kg/m*~ (0.5kg/m™HP) & bITHBICED LTV e, MARNEOBMIOELELTER
TH. AARTOBMIfEZ EE & & Ul BOIT AT - o /R, BMIOBDIE IR ERSFICEEESHH
THEREKEM-L (@1, ®K5) .

FRRSMTIEN S LOWHREB 2K TR LR, KEFRARRD LT, EFEDR
& ERESRE OB BICETHED bvked o7 (£3) .

PLEDRRNS | HBME L UCHE LI4BE02HAPFRIREY LTRY, RELBMIOETIX
EHEDBHOFPENEDHELY KEVEWI ZERHALME 0T,

KEZMEOAOHGHT T, BHREN4EBL2THAFEILRY LT, EHESH L EHED)
HOBDBRCETROOhizdo7- (R6) ,
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AFEBMEOHOHFCIL, FEED 4EE L THRARICHD U, HELERERRE DS S EE
BRIV REIBOLTWE (EFT7) . £, BMIBAARIREZRLZOBED bz - bit o %
Tolos5., EMEESEE ((1.142082kg/m®) DOFBEHEBEE (-0.241080kg/m?) LY KX<BHL

TW= (F=6.54, P=0.016) .

2) A8 AL

EHEMHEL. EEESHHEON ARTD23.58kgh b A% D23.65kg~ (0.07kgihn) . ESLESIFIL
23.45kg#>523.68kg~ (0.23kgiiN) & HIZHBITEML TV, EELESEE & @R ESORME
KENRD NPT (EE) . |
e RIT, EEESRED M AR{D20.5kgd> S AB D17.8kg~ (2.7kgdid) . MELESBEIL17.7kg
PH16.0kg~L (L7kgH) & bITARICHED LTV, £MESR L EESF OB Bic 213
BoHbohihrolc (k5),

oxsg, BEEEE, IXFABEBROVTHOAEERZL AARR TOERSIRD bh2ho
 (%5) , |
DEDRR»S, REES & @NEBHOSME & bIEEHROAZHRMIIHI IS &
RESLTRY, EHETLLTIHERENERN TH- L LHBITE R, Tk, hAkIER, BA
HE, IXTNVERITREESZS, ERRAFHRICIZHE TR oI L bEA T,
KESME DL OGS CIE, HEEHROSZBEREITHEDY LT\, EEESNH & ERESH O
DEICENRD LRIt BRGE, KkSR, BEAEE, IXAIAVRIIRERSED LR
o7 (F6) .

AEBMEFDHDLHH T, KIRHBOZBFARICED LT, EHESFOKIEBROBD
AERGESRE L ) AR R E ok, BRGR, FASE, BOER. IFIARICIELSEDO
highol (7).

3)HH

AR, REBEERE QM AR 040845/ B 2 DI A% D113094/ B~ (19014 BHM) | BBESHE
13785625/ A 2 H85904/H ~ (7354 BHM) & bIZABITHEM U T2, RS & My sy
OMBIZERIRD bh o7 (RS5) .

DEDRERP L, REEDH, ANEDHE ISR EENSEI LRI LI LBHL2 L

Rot,
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KELBMEOHZOSHTIX, EMEBFOSIIARTHML TV, SIZEMESH TIRAR
KETLTWE (&6)
KREBINEDHZOHHTIE, HBUTABICHEML TV, SIS & By ESSEORMEI-E
FRHbhEdhol (R7) .

4) AN

BREBEEREIL. £EESH O ARID23.5mbkg/mind» 55 A% 024.6ml/kg/min~ (1.1 mV/kg/min
m) . ERESHEEE25.0mVkg/mind> 528.0mlkg/min~ (3.0ml/kg/miniiN) & bITHEITHEML T
7oA, SEFTEENRE L ERESHOMMEICZIBD b ok (RS) .

LR G, EEEERE, FEPEER & LITHANGNZEMEES T LICRHILTEY. &
WEIEN O ERIZR—EA LOEBHE LS LBETH D LT TRDP>TNHI LD b,
AHEDEHOEM LT L OBESTEIONELDEE R,

KEBMEOBOS L, RARRERRICEELIED bhznok (R6) .

RZEBMEOHOHPTIE, BRABEBDEITAECHEML TR, EEEDRN & EEGES#HO
HMBIZETRD bizhole (R7) .

NV REER

1. EEEEOMER

AR A TER L ETESR, WIEBFOMERIT. ThEh 95%. 9T%LREFTHIL, &5
ME 73 4%, REREIZDT3 4 LV IBRIT, ABRIEBITS 2 2OEBEEONENBINE I
BECARBEZNTEI LR, BMEOREEZRETDHI I LELEILIEZ LEYFE TV D, FiZ
B IRIZ SV TIHARIHERSIC L V EBOETHO R KRB LWL ShTHE, Kbhhb
LT, BENR 1 A TCATHoEATERIETH. JORFREERIL, KFEORT v 7 THDLR
@MPESREL R PORRBKREL, IABEREHORVAABERLERETELILZISH0
LEZ LRI,

2. HEERH~OHR

REPLHALIR X I 1T, REESE, EIESE L BICBRIEML TRY, 2 00OEHHEX
B TRBAROBMCERBO b b olc, LY RYOEEERMEIC LV EMAHLT S h A ARE
71 (BKRERREDE) LML TVl &b, BItaEEESRI/EX T TR, KBRNEOR

6
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VEBVHEL L SRR Eh b O LRI TE T,

3. ¥RHE ,

(AE L BMI iTEEESR, EGESRE LICHES L boo, EHESHROMENE (2.6kg &)
IIESGEBR (13kgH) O 2ELRIFTH oM, T OEFEHE L EIERR OBREDROEIIL
FZMBFRBOTHICKRE Do, REBNE TREWFEZI 2V bOO, R ) EFEGRO
W RED 0.8kg FE 5TV,

LEORRPD, 3 » A&V 5 EHMORE Tk, SR TOESHRERED THITHEERFH VL E
ZHhiz,

HEESH ORMBDRIEL TV B DL, EEIEEEOFET CEbRMEOER I HETE
T, B E0REEE L OBEMAEE~DBE COREADTEFN— 3 o ORKICER U7 TEetE
REBEZ LI,

4. THrROBE

AWR TS 3 A T13~26kg EVVIREBIRICBEMLEZLOO, WL OMOBRELEEINL T3,

Y, 2O0EBEE~OFUTSE, BMEORBLLLITOIEATHS, ZOLIR, BED
HREPRTREICHRVWESIRIFLEILEEZ LN bOD, EMESHHCRE ThHo=HEY
R85, KEEHEFICL D000, FALABOSNMEOERKOBLOEBLRONEHETEZE
HELERTVS,

KiZ, AR TRD N H EEBOBINCHEHRY. 2BERFSLAZI R v /v Fa—n
DHFZHMTE LB FTARZATHS, 5%, MARNE TOMBRELTO> 2 NBELNE
Bbhic, v MEEFOFRICOWTS, WELLLRSETH OREBBTHS,

V &R

KEEESHE L EIEBREEIC L ANTALZITTE 710 2 OFEKEEHDEBISED 3 v AROE LN S,
uToﬁ%%ﬁto
1. EFEE X OENGEE & I T RIF05~97% & RIFThot, ZORBRRTRIL, A¥ v 7

DEDRNRTTICLDbDEE L LN
2. SEITEEHZE L EIEDHEL ICSETIHEM L, KEBMEOLOHH T, £H
BEEEOHHIIEML b0, EIESEZTRIRS LT,

7
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3. ENESROFERIII26kgTH Y, BERESR (1.3kgh) DAUETHo7, XFZMEDHD
SFcit, EMESFOKERAII2 ke TH Y, HEILEBE (0.5kgh) DOSFETHHT,

4. AFETEDONEHEDRITIZHEHOBPIZLZb0THY, HEOEMERLL LIEX
FREOBBIEOHNERBENZ bOEEZ DR,

LEX Y, FFRTIT ok 2 0 0OEBHHB A BREOBMOBRBIZAZTH Y, FICHEICXH L
EMESBREN LV PRENTHIARERRVWEEIOh ., IORZELIEHLNZT LI, X
WRTED LNV OPORMEZER LD, IOITHELZEITILNENH D EBbhT,

VI R
AR OISR ET ARG LB FIEB (20700516) S X ULEEE REFT~LAT v 7%

E0—HE LTI,

SR 3Rk
1) EAHRRERRDEFERRARE, TaOFERRMHERERE, 2000,
(http://www.mhlw.go jp/toukei/kouhyo/data-koud/datad/1_001.pdf)
2) BASBEEER, Takl4FERRKAEBRERE, 2004
(http://www.mhlw.go.jp/toukei/kouhyo/data-koud/datal4/t001.pdf)
3) BA S BE RERREREGETEANKRE, FRISFEERRE - RERERROBE, 2008,
(hnp://www_nﬂuw.go.jp/houdoujzooé/wdl/hmsoac.pdf)
4y REMERFER, BEEGRTA KT AV F A V=R MR, R : 5, 2007.
Sy AARIELES, AABIRELERETHAA 15 4 L 2007508, WAL : J0K, 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 ! : A nomogram for calculation of aerobic capacity (physical fitness) from pulse rate
during submaximal work. J Appl Physiol 7: 218-221, 1954
8) AFARY w7 v Fu—LBKMERRNERSR, A¥R) v 7 Fo—LOERLZDEHEE H

ANB2ESHEES, 94, 794-809, 2005.
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R HREOBMB LR TRR

EALIES Ry RTX

(n) (n) (%)

E =@ e ey 40 38  95.0
@R EEE 33 32 97.0

WESNE E£EEHH 20 19 95. 0
EREENEE 21 20 95, 2

LSEBNE EMBEHH 20 19 195.0
@Rl ESNEE 12 12 100.0

9
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2. ARIHEO LB (24)

SEEhEaeE BRhEEE:

n {3 (SD) n 13 (SD) )4
T @ 40 57.4 (5.3) 33 57.2 (5.8) 0.886
BR (em) 40 157.8 (8.5) 33 158.5 (9.8) 0.712
oy A 8 kg 40 64.0 (11.3) 33 61.0 (129) 0.291
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) 0250
7 = ANB B (cm) 40 881 (7.8) 32 84.7 (8.3) 0.078
FEm  BREHE ke 40 238 (5.5 33 237 (60) 0940
FEEIHS e 40 204 (5.5) 33 176 (6.2) 0.042
F&ksBE L 40 32.09 (6.63) 33 31.96 (7.28)  0.937
ECOESE ke 40 86 (1.8) 33 85 (20) 0.942
SRIOIE ke 40 2.94 (0.55) 33 291 (0.64) 0.854
BAED RABRERSwgmn 40 239 (5.1) 29 255 (5.8) 0.217
SEERE W) 40 9420 (3028) 33 8002 (3614) 0.072
BERE  HbAlco) 40 5.60 (0.52) 33 5.5 (0.3) 0.401
FPG (mg/dl) 40 106.1 (12.5) 33 1052 (10.6) 0.736
HOMAIR 32 0.8 (0.5 31 1.0 (0.6) 0.115
EERE TGmyd 40 1346 (73.9) 33 1246 (722) 0.565
HDL-¢ (mg/dl) 40 564 (12.9) 33 564 (141)  0.997
LDL-c (mg/dD) 40 129.7 (32.7) 33 1294 (343) 0.966
MmE SBP (umHg) 40 126.8 (19.2) 33 1252 (152) 0.706
DBP (mmHg) 40 784 (10.6) 33 76.5 (9.2) 0.433
ST 9/31 13/20 0.117
IR YsDYUh 0-heZ=3 11 7 0.535
EFRAEDE 13 10 0.841
¥ P<.05
10
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%3, M AR OLE (HFESHEDH)

SLENEF {@RlEa)8E
n T3 (SD) n T3 (SD) p
= ) 20 559 (5.0) 21 563 (6.2) 0.806
& (w 20 1583 (9.1) 21 1611 (103)  0.363
ImEsE £E kg 20 64.1 (10.0) 21 649 (12.8) 0.805
BMI (kg/m?) 20 255 (2.7) 21 2488 (3.15)  0.520
%FAT (%) 20 329 (6.6) 21 295 (7.8) 0.141
WHR 20 093 (004) 21 093 (0.04) 0935
A M B (cm) 20 872 (78) 20 87.6 (1.2) 0.851
& BRBHR ke 20 236 (56) 21 252 (6.5) 0.389
EEsihE «p 20 209 (48) 21 190 (61) 0.287
KSR L 20 318 (6.8) 21 33.79 (7.83) 0380
ECHER ke 20 85 (1.9) 21 9.04 (215 0381
SRSIVE ke 20 293 (057) 21 308 (0.69) 0477
RAEHD BARRENEmAymn 20 238 (6.1) 18 267 (5.8) 0.138
BHFHE SHwm) 20 8998 (3313) 21 9292 (3923) 0.798
#BHRE  HbAlew) 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 08 (0.6) 20 1.1 (0.7) 0.175
fEERA TG mga) 20 1475 (783) 21 1441 (80.7)  0.893
HDL-c (mg/di) 20 547 (13.6) 21 511 (11.3) 0373
LDL-c (mg/dl) 20 1316 (37.4) 21 1236 (31.3) 0.460
i SBP (mmHg) 20 1267 (21.6) 21 1276 (152)  0.881
DBP (mmHg) 20 781 (11.9) 21 780 (9.1) 0.965
SR/ TR 4/16 11/10 0.031
IR Yy dYuh 0-hEZHE 6 5 0.655
VY g 7 4 0.249
*pP<.05
11
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&4, TARNHEOLE (ZFBMEDH)

S Eheg)Er {ER:E2nEE

n Y13 (SD) n M3 (SD) p
FH G 20 590 (5.4) 12 588 (4.9) 0.951
BR (m) 20 1572 (8.1) 12 154.1 (7.3) 0.283
o 58 ko) 20 639 (12.8) 12 540 (103)  0.030
BMI (kg/m?) 20 257 (3.6) 12 226 (2.7) 0.015 -
%FAT (%) 20 309 (5.9) 12272 (1.5) 0.131
WHR 20 092 (0.04) 12 089 (0.06)  0.050 -
o7 ANE B (cm) 20 891 (79 12 799 (8.0) 0.003
488 BEHR kg 20 241 (54) 12 21.1 (41) 0.113
{KESEHER (e 20 199 (6.2) 12 150 (5.8) 0.033
FkOH& L 20 3243 (6.67) 12 2877 (5.01) 0.111
E0RR ke 20 87 (1.8) 12 77 (14 0.114
SRSIVE ke 20 294 (0.55) 12 263 (043)  0.101
BAMED BABRREBNBmAgnn 20 240 (4.0) 11 236 (54) 0.810
SEEHE DY) 20 9842 (2732) 12 5744 (1130)  0.000
BiIE  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
IEEHRE TG @gd 20 1217 (68.8) 12 906 (368)  0.160
HDL-~c (mg/dl) 20 581 (124) 12 655 (144)  0.131
LDL-~c (mg/d0) 20 1278 (28.0) 12 1395 (382)  0.327
i SBP (mmHg) 20 1269 (17.0) 12 1212 (15.1)  0.344
DBP (unHg) 20 787 (9.5) 12 740 (9.3) 0.186
SR/ T 5/15 2/10 0.581
AR Y JIU 0-hE% 48 5 2 0.581
ERIORDE 6 6 0.258
*Pp<.05
12
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SEEHH BAES

0.0
-0.5

] L}
.
wm O

T

HEZEILE (kg)
N
(=]

25 r

3.0 1
35 b 1=2.58, P=.012*

BALESHF

0.0
02
04
0.6
08
-0
.12

-0.52

I

BMIZEAL & (kg/m”)

~14 - F=6.55, P=013*

1. £EHESHFLEINEHFORELBMINDELDHE
£ FEBREOKE L BMIOBAIMESERR L Y KX hro Tz,
(BT EHE L B REmRE, BMIZ L& ORNT IS BT & £HE)
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Comparisons of Water- and Land-based Physical
Activity Interventions in Japanese Subjects with
Metabolic Syndrome

Hanai, A.} and Yamatsu, K.?
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We previously reported that group-based physical activity (PA) inter-
vention had beneficial effects on weight loss in Japanese subjects with
metabolic svndrome (MS). Although, water- and land-based PA inter-
veation was often conducted, it is unknown which PA interventions
were more effective, The aim of this study was to compare the efficacy
of these two interventions in Japanese subjects with MS o 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 activity levels. It was suggested that both water- and land-
based physical activity interventions had short-term beneficial effects
on weight foss and reduction of percent body fat.

Key words: Physical actvity, Water-based intervention, Land-based

intervention

INTRODUCTION

We previously reported that group-based physical acrivity (PA) inter-
vention had beneficial effects on weight loss and mesabolic syndrome
(MS) risk factors in Japanese subjects with MS. Although, water- and
land-based PA intcrventions were canducted, it is unknown which PA
interventions were more effective. The 2im of this study was to compare
the efficacy of these two interventions in Japanese subjects with M8 or
several MS risk factors.

METHODS

Eight subjects with MS or several MS risk factors {such 2 overweighe,
diabetes, hyperlipidemia) were seiected for sither water-based PA in-
tervention (WP, n=4, Figure 1.) or land-based PA intervention (LPL,
ne4). The characteristics of the subjects are shown in Table 1. The con-
tents of exercise program prescribed for WPI and LPT are shown in
Tablz 2. The main outcome measures werz body weight, body mass in-
dex (BMI), percent body fat and lean body mass {LBM) at srunk, uppe
and lower Bimbs (measured by body composition anatyzer, TANITA co.)
and VO,max. The daily physical activity (DPA) level was measured by
the Kenz Lifecorder EX (SUZUKEN co.) attached to subiects or 1 or 2
weeks, registering the number of daily walking steps. Both interventions
had a duration of 10 weeks.

SPSS 14.0] was used for statistical analyses. All values are expressed
as means = SD). Two-way analvses of variance with repeated measures
{rwo-wzy ANOVA 1est}, Mann-Whitney U test werz used for anaiyses.
Sratistical significance was set a2 p<0.05.
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Table 1. Characteristics of the subjects.

WP group tn=d) LP1 group (n=4)
mean {SD) mean (SD)
Age (vis) 540065 57.8(6.9)
Height (cm) 160.3(7.5 155.0 (8.0
Body werght (kgh 67.3(2.6) 61.5{2.7)
BMI (kpem®) 263 (2.0) 25.7(1.6)

WPIL: water-based physical activity imervention
LPL: land-based physical activity intervention

Table 2. Contents of exercise program prescribed for WPI and LPL

Contents of exercise program

WPl | Walking and jogging. stretching, muscie
swengthening with water gloves

LPI | Swetching and muscle strengthening,
including chair-seated exercise and-
resistance band exercise

\WPL: water-based physical activity intervention
LP1: land-based physical activity intervendion

Figure 1. Warer-based physical actvity intervention.

RESULTS

After 10 wezks, participanis in both groups lost weight (p<0.05), BMI
{p<0.001), significantly {Table 3). Although, values of LBM were main-
tained during the PA intervention in both groups, pascent body far sig-
nificantly decreased, approximately 3.2 kg for the WP group, and 2.2
kg for the LPI group (p<0.001). No significant changes were found in
VO max values.

Tadie 1 Changes of poymcel harst RTGLKS Proe 10 Pon b HRFICal SCUYY MIZT ENIOA
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Bads srew e A1) e “a e seen Sva 1Y 8l * ple
Benesupas b | WIG6_ Gy _pTae _ Mank_ ome sT
i i Tond M@ EIRNETR LS W LL R
iR e ety s Ly wIam 32w ano * 03
ST o 05) loraey v Mo pIRNLET) Tang Myan LT OR 30
lwme ML el _iaD _ Mane_ gmco o)t
LBM iag: Tons' LRI e I OH LLE R 1 a0 o9
LBM g ot b ERIC TN PR 1010y LTS s et
LEM tage swer b s am Te 14 SR 21 LR H (223 ¢
ABMegpre L MIM0L Meqr M0 | dian_ o 2
Moheprioeten) _ tRAOI0, QIO Q0D TR QD0 _D80Run 481 ° 08 T
VOrmmy crmu e JAnLe 319 (Y& JEY i3 4y > dWGL) o n i 0
*may ey e avveanr e rennan, LB Lo bt ot

The number of walking steps (DPA level) were maintained in pre- 1o
post-intervention for the WPI group, and incrzased significantly for the
LPI group (from 975223858 to 1361022148 steps, p<0.05).

Changes of percent body fat at trunk, upper and lower limbs are
shown in Table 4 {post-value/pre-value*100). No significant changes
werz found for either group, however, the change of percent body fac at
the trunk showed significant reduction compared with the upper limbs
{p<0.03} and lower limbs (p<0.03).

CrarTen 6. Mepaing ano Waven Saszry

Table 4. Percent changes of %Fat at trunk, upper.and lower Jimbs.

WPI =4, group { -
—
at
mean (SD) mean (SD)
trunk 859 (84) 926 (3.4) 0.20
upper imbs 8.5 (3.7 934 (34) 0.20
fowes lirnbs 837 (3.8) 86.0 {1.6) 0.89

= AMann-Whimey U rest
WP water-based ph
LPI: iand-based physical aanity mtervention

{ acuvity inver

DISCUSSION

Water-based exercisz is popular because of the characteristics of wa-
ter, Buovancy assistance makes water based activity fess physically 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 training strategy for improving physical fitness in those who
are overweight or physically unfit®. Morcover, because of higher thermal
coaductivity, caloric consumption is more efficient while exercising in
wates. Percent changes of body far at each body part tended to decreass
significantly after the water-based PA intervention.

After the 10-weck PA interventions, body weight was significantly
reduced and percent body fat was also significantly lowered. It has been
demonstrated that obesity is related 1o MS and visceral far is 2 factor
modulating MS, Therefore, reduction of body fat 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 to upper and lower
limbs as a wholz (p<0.03). Although, the results showed statistically no
significant differences in body weight loss and decrement of perceat
body fat berween the WPI and LPI groups.

As a result, it appears thit the loss of body weight and percent body
far were similar regasdiess of the selection of PA intervention in shors
term. However, these is a possibility that the efficacy will differ for Jong
term PA intervention, and further cxamination might be necessary to
investigate 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 short-term beneficial effects on weight loss
and reduction of percent body fat. However, no significant differences
of were found between the intervendons, Further rescarch is needed
to investigate the differences of efficacy of water-based and land-based
physical actviry 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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%1 CEBREOSBENEREZR L. BBRE
BARRMIC XA ESEEL, EECELEE
#E, ELLRAREHHRE~OBMOER

®1. SREONR

17wy, E1E, 108EOEBAFACEML
72o

%A EHBRE (n=8) ApEEE (n=4) BEIEHHE (=4)
Ty RERE By EREE ¥ BEEE
Ew (R 55.9 (6.5) 54.0 (6.5) 57.8 (6.9)
&K () 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 AEHRA F v CER IR, KPE#H 707 T A,

AEEBIE, ARERNOBELLTH&EX
MERNE (VOmax) 2HELLEH, ¥
vy kR EET, #E, BMI (Body
Mass Index), H#MBEiE (%Fat), BRI
WL EHH L 7= thIBDIE & RIBESHE,
A oREEME (LB, THRE, HHK)
bEMEN, £, HEERCETAS
HEHREIHETELD, AXr /#0741
7a-¥—%1-280%EE s, 12KEIL
FEZELTWSEROADTHEYRBL,
S L, EEBEKEREORER,
EEOHATRLEFEEEL (W LED
F—yE=RALE.
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WHRBL b, ERFHPOEREEEE Y 57—
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14.0] v, £TORIER, PHE£E
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ZEROFESH  (lwo-way ANOVA)
FRV, AEk#ER, RKES%R#HLL
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