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1. W5
AR, NEEN ORENGHERE (NIRRT O RIE ! JJ[IZ_ miE, TREET . &bz S0
HABRY v 7 Fr—2A (metabolic syndrome, MS) (%, TEERaF-RIKBDIIEY A7 @b D

DZEnn, THBIUOWMEREZH# LD Z ENEH &&ofmé

EEBEERIIAFSELY b= X 2 AIEIT O S OO, Ohkawara et al. @ (X, R#t
L E 2 —DfER, REREEBD D RIAEN TS, 27 BEIZHOT > T 10 METs * /i O
HEEZ R T H 2 & T10%D VFATD B HIAEN D L HE L TNDH I &0, HE 1 kgH72 D
IR IA TS (visceral fat area, VFA) OV RN BHFEKEL D LRIV LD Y, ﬁ@bﬂ'&
&> T VFA O, MS O PERED RIREMERH D, Z O K 912, EEIDEFE OHMERREEIC
WELZLTLTIEEFFEETHY, 20X iRt ﬁ%%iff\gi @é#Tlgﬁﬁ\z
ICREFE, Lon il FRIC/7 AV ) Ev ) EEEROHEEL R L T\b, —FH, BFUGE
I, EENEE LD b X A AT <L I CRIEARBES MS 2 8ET H IS
i@ﬁﬁ;w*ﬁ BHEFEESER LN 2 LT, L0 RHRAREEE MS OSEN A

BEIC72 D Z &SRB LS COR IR EF RN R D Z ENARETH D Y MSWFED DI,
i#i@%%ﬁ%ﬁ%ﬂ@(ﬁ%&ﬁ)&&éﬁ%%@&%;ié%%ﬁ&(ﬁi)ﬁ%%ﬁ%
Thd 7, TNCHLEDLLT, BEAFEHEOERZII U, EEEBICLH0EN, HbADT

L GHENKE) DO X HITREICH S, O EOMREFICH B —725K TH DN
DRV, O KD ITTEEIDMELAICHEE SN T L E )R, EEOREEZ BRI L TV 5D
AREMEN D V| EEER E AFIGEOROBENE WL T ¢ — K (R SE, [J—0uF
ZERHERE7R &) THER LTZFER 2 EN TV ARV ERFRTH D &2 B D,

F ZOARMZEIX, REFdGE, EESER, BXOWMEE O LA EESGEN AN MS 12 &IF
TINFNZOWTLEE, METT 222 HME Lz, b0, EEVEEITEESFEE N (V4 —F% 2
T, LURZUREE), VaXy s, =T rE s R) (B L, BESS MS OMSE R Ltk
THZEE LT,

2. ik
2.1, XBH

AR B & D R (body mass index: BMI 73 25 LA E) 88 X ONMS O#ERIA 1 [OWNIEAE
I (VEA 73 100 cm? BL_EE /=13, BYEORED 85 cm LA L, ZetEDERH 90 cm LA L& L72) . @i
J£ (OGN 25 135 mmHg PA 72/ F 72 13RI+ 725 85 mmHg) . @FFEHH (HHEAEE
FEDS 150 mg/dL PA_ B>/ 721 3mtE Y REA 2 VAT 12— LB 40 mg/dL ARi) . @ Mk



(ZE MR IMBEIE S 110 mg/dL A 1) 1 1 2L BRI 5%, R B/ RN & S DEREE Y R
HAZ VAT 0=V 140 mg/dL DL EDFE | BL O L D0RE-CREDOUELZ AL L
HREZRHA L, WET 5 ENLEELNWEELNRE Lo, BFEEDHI L L ERE (diet group,
D) 13570 44, 2t 184 4, HENVEERDO AL Z 72> T 7 4 A Bt (exercise group, B) 1374
PeEDIH 24, 7+ —F 2 7 HE (walking group, W) 1ZHEMHED I 87 44, 2= F VB (jogging group,
D ZBMHoOH 164, =7 a7 AR (aerobics group, A) 1TMEDAH 18 4, B FUEITER)ZE
B OfH LB FEdE+— 7 %1 XHE (diet + exercise group, DE) (X5 1E23 4, M 1494, &
FehE + V4 —F 7B (diet + walking group, DW) X5V 18 4, Aok 88 4. BFk#E + L
UAL o AGEENEE (diet + resistance exercise group, DR) (I &EDAH 374, BFEUE + =7 rE
7 AR (diet + aerobics group, DA) (Z&ED I 18 4, BFUFE + KHPEEIRE (diet + aqua-exercise
group, DAQ) 1I&MEDH 104 Tho7c, 723, HOTIIRGEOFLEEIE Lz, T XTOXE
FINTHESINTL D, RO B EHEB LOIERNREZFH L, EmIC THFES i~
AR Az, 7o, RUFEITHEK AR T Ml E S OB 21571,

22, BRFUGEHE
BHEAROBMEHEEITA 1B THY, 1B4S720 905070 r T 5% 3 5 A (£13[8) $#
U7, %% - =3 X —BEURILOHYE & R 2% BT 2 - IR EE Y 2 v
72 SMART ¥4 = K ? BiFaZEA L, WELSEGAITRMICE ENDIREBRIZL > TRLE 4
OORE (1 #FE: P - LS, 2 B AE - f0dE - IS 3R BRSEE - SR - e - RS
4 B B - JHAREH - WORE/e K OFHREL « ZOMORELE) 120 L, 80 keal & 1 L L THEE
HETHHETH D, BIE. 1 BH7-0 560 keal, 1 H 1680 keal, VL 1 £H7- Y 400 keal,
1 B 1200 keal Z HAE L U7=, ZOWNERITBPET 1 REDND 145 (80 keal) . 2 BEDN D 2 45 (160 keal) .
3REND 1AL (80 keal) . 4 FEDD 3 il (240 keal) . A5t 7 44 (560 keal) , ZMET 1 HEDND 1 4L (80
keal) . 2 &£ 5 1 45 (80kecal) . 3 LN D 147 (80keal) . 4 #EN D 2 45 (160 keal) . A EF S 4 (400
kcal) DOHFHFANTHRENT VAORWWEFEEZEBINT AL OB LIZA X v 73 BY) TS (TS L
Too FRCHIRE LHFEOBRAZHEEICEO, BRHEREZ IV, IXTABRELRVWESBEL
oo ZMBIIHEEORENRZ TXHRYFEMIC, HESICEEET D Lok, MNEFEITHE 1
[, AFLERERH L, TOREED LAY v IR FNX—EBREDT = v 7 LRENT
ZRofE B O IEAAZ [0 7= B B A R L 7=,

2.3, EE)HE=

EENHE OB TH 2~3 [ THhH O, 1B%E7=0 90507 a7 T L& 3 » A (4 25~40
[\ $2fk L7, HETIE, ERREBSOZRAEIZ L2 U+ —I 077 v 7% 15 2B 20,
Z D% 60 Sy OEER), 15 07—V I EB IR T, FREOEEBONKFIZLLT
DY ThHD, EMBLIODE BT, V4—F /0P aXr 7y, o7nb s 2 EORRHENE
R A I OTER AP L. & DICARREMSETDSNCS B IRE A AR & LBz TR
RN ED LD AR L ZEER L 7 ) m— g VEE), A LAEER A 8-, WEEEB
FODWEHI DY +—% 7%, DREFILV O RAY L RAE#Z, JEHIIY a X0 7%, DARIII=T
0By A% DAq BEIKHFESR) Ok o+ —%27) 2Lt Lz, 72—V 77Xk, f#
FHREESOZAR 2 B 2o 7, EEHPIIERESCFWSE Z 50 E D IZEE L, FEE o



iR, Borg ' O HREAESEIFRE (ratings of perceived exertion, RPE) 7% 13~15 (o0& DU
~ZOW) TR D L8\, o, BEEROLOFEOMREITIL, = F—EIEoRd
ZPE S RED DR BELEZET D720, MAROBRBEEZHER T2 L5 R LT,

24, JIEHEH
2.4.1. FIRRYFA

FRIIHEH (YG-200, ¥4 I8 2ZHWTHIE L, KREIZARER (TBF-551, ¥ =%k
) ZHOWTHE L7z, BMLIZGE (kg Z2HE (m) O2FTHRT & TRDE, ML, 15
IR DLFRENL DR AREIMEF 2 W THE Uiz, 1B (D) 1L, gt 2un it &y —
RV, AR ORIEIX, MFICEDMERZENE UL S JIEIZEEE L 72 Fl— oM
DNEY U7, RIEN R SHPTE 2 5 HE & L2 RIENE (HBF-300, A4 oo 45 F7-
FEEE X=X RRIEZ L L U728 H%EE (DPX-NT, Lunar #H8%) % W CHIE L7z,
723, DXA ZHWTARIENRAE O 2 FEFEATNIERE 212 5 & 5 G Icfir L,

2.4.2. NN ¥ L OB T RIS HiFE

Computed tomography (CT) A%+ > (Somatom AR.C, Siments #1:84) (2 0 | PEAMZZZE T
AL OIEFIWTE 24Kk L. Z 0 CT B A JEE SRS M Y 7 (FatScan Ver. 3.0, N2 & A7 A
) IZX VT D Z & T VFA B L OYZ FHEHmFE (subcutaneous fat area, SFA) ZHH L7z,
KIGFITIE, CT BfgRE O 2 REEIRIDERB A EX D L O far LT,

2.4.3. MR - MEETFRA
MR 73 L MR A LA 5 H I 3R IMER (red blood cell, RBC) #4, ~F 7 2 &' (hemoglobin,
Hb) . ~~ ;27 U > b (hematocrit, Het) . #2821 L 27 1 — /L (total cholesterol, TC) &% . HDL-C
(high-density lipoprotein cholesterol, HDL-C i, FEAGRS (triglyceride, TG) #REE. 2= b
(fasting plasma glucose, FPG) 2. #i{b~F 7 2 £ (hemoglobin Alc, HbAlc) EETH 7=,
TS OSHITIT R A TR (O <EH) KB L, BRERYAREAa L AT —)1
(low-density lipoprotein cholesterol, LDL-C) (%, Friedewaldetal. D' J 0 FH L7,

R I1HIE

R FMEICHEIE  (anaerobic threshold, AT) FRFDFEEFE LR (oxygen uptake at the AT, VO,AT)
&R RIEHAENE (VOmax) 1%, HESHET /LT A—4F (Model 828E, Monark #E8Y) % Hjv /=i
FAMT A MIEVEHIL7Z, 0 watt T2 3O D +—I 77 v 7 0%, EBRRFUCEDS F
TSy 15 watts T DB MR ARFIREE & 10 5 Z B ATk 2 O CHlELZ P, 2oL &
DAV O[AMEEL (revolution per minute, rpm) X, A h 1/ —AFIZHE 60 rpm & HEFFT 2 &
INZHER LT, AT I V=slope £ v, lREIE (VO,) T4 2 ZbikFEHE (VCO,)
O _EHBAME RIS LY CO, #AH BOMMNZ LD 0, HKC Y EOEMBALAA & L CRE LT
Bz AT FRTHY 3 2 .040%0% HR@AT & L=, AT 2 ok L ORERT 23681
H BT A 53 Hr#s  (Oxycon Alpha, Mijnhardt #1:8¢) % FV T breath-by-breath 512 X 0 73H7 L |
SRR, VO,, VCO, & 30 F» 2 L O L L TR, AT X bHidLER (DS-2150,
77 FEE) ZHOTOLERE DAL, SOICRPE ZEGEHR L, 7 —2ONELE &I



HEE) R OEHPIIEICE DT,

244, TRV —RIHE R, FINGEIE, BB LU0 — R

TR X —iRYH# £ (total energy expenditure, TEE) | & {A]%#) & (activity energy expenditure, AEE) |
BEUTIEE | o — 2 Nk L7 —#iinE s (T4 7 a—& A7 48 2 HWTHlE L
Too RIREITIMEREF 2 B4R L, SrARTOR 2 J[E & ARG 5 9225 100H G HH) @
2 BTz > THERICEEE T2 L D FER Uic, MEEEEFHIER D G5t £ CARRFZ R X
RPEEET D 2 & & L, 8, MR oA R IR LUV B OEE) EER N A Fidk S
7o TOREREIMEEFHZI L > THIESNTT —F 2O LA T, MEERZHE L T\
Do To APEEERFM A 12 BRI 72 7V GG, K EE) 22 ML FH 2 258 T & 2V EEPH
R HEE) O L O IR N EA CE RV K O RiE# 2 36 272 o 7o H O FIRIEE) & HEFHLEL D
RIZEM BRI LT,

TRAFX—EREIL, MARTENAFTORSF - REMREL I o7, /LIS, 3T
DORBEIZEE - REHNEOTLEOEFITOWTEEIZEA Lz, /S ARTE S AR F U AR
G5 905 10 H) OTNEICEWT, FH (LHFOHLHH) 2 B EIRE (EHFORNA)
1 HO% 3 HSr, 5F6 B OBFENEZFHMICEE ST, "EERIRD @ OREEZ K3 5
EOMRAZFEAICT AL OfEr L, =X F—EBREOHTICE L., ENERAR+4HTH
L AIIEREELAERICH SR EELY Lz, Zhaiklc, BRFRIEREHEY 7 N (=7
TVRER ver4.0, BRME) ZHNT, B L-EFHEERE LN RV —EBREZR T L,

2.5. HEHLEL

FSREHEA OERE, R TIREHMEAERERFZE TR L, KT EEHERERE TR L, #E
AT O PERE R OB LI IT RIS D72 t REZ . HERID DEER I L OHEK TRICHT
TOKREBEE OZIZOWTIIRNIEDH D t RE LN LTz, EEE & BRFREORR 22 e
BTz, W (P ARTE ST ARL) BLOREAER &2 o ohl@E it a i L=, 2 2%
OBERIEIZ SN TIL, BT Y v OFEEMBIRE R X O EOZ &2 i 1E L7 mAHBER S A R
L7z, 728, e E BRI W TIIEARED 2 FlO 7= DFFHLEIZR Z eb T, 25 E L TF
PHMED IR Uiz, £, KERED 1 kg 720 O VFA Bb BB TR RIT, (AEE VFA R LD
(WD LTe RSB DB 3T DOxtG & L,

3. R
3.1. HIREORF & MS FERLIR 1 D21k

(K&, BMI, fRIENGEE, VFA, MS #RKE T O8IX, SRETHAFID LI ARITOT THEIZ
B LT, 7k, BT, EBoALY LRFHIBZFHLZIE> 2N, b ol &
EREMhoTe, 2, Bl LICRFRIRZ T TR EIHEEAH LZIE )08, b ok
BRREVHADB AN (R1-4),

3.2, K DZEAL
VOLAT 1%, BIYED D BE & D DAQ.E BEA RO 2T X CORETHEIZHM L 72, VO,max 1%,
BT T _RCORET, othid DAq. EBEABRWIZRECH RN LT-, 72, VOAT OZ{L&EER



X O VOmax 1X. Bk E bz, ABRKZAEERANRED LN, 512, ZMHIZBIT 5 VO,AT @
ZAbEIL. DE B e b K& f;%fl:%m L. BHEICEBIT 5 VO,max D L& DWW, W, J B2 D,
DE#L D b AEICKRE L, KB W TILIDE, DRENAEICKRE -T2 (F£5,6),

33. =X —EIE S HEEOE(L

BHFHIRZ O Lo & BED T D = %)L ¥ — B HUEIE 1680 keal/ H ., ZZPEI% 1200 keal/ H F2EE I
Wz o, EEEELZOH LT, FRESESENT 2R A LN, 7E L, Lo
DA #<X° DR, DAq HEOHRIFBEEITMT LTz (£ 7,8),

3.4. MS kA 738 L OV VFA 02 k& & OBfR

MS IR 74535 O VFA Db & L RE, BMI, KIER, EIHRORD & & A5 2R
RO BN (F9), o, (KEOE(E THIE L7 MS #kR %3 L O VFA O & &
VO,max 35 & OV VO,AT OZALE: & ORNZIIA B/ MBEBHRIT A D2 o 72 (£ 10),

3.5. & 1 kg H72 0 O VFA b & & iR

BYEIZI T D VA OV I, ARZETBDO LR -T2 b D0, JHE 1 kg 720 O VFA I
DElT, BEHBIOBFEZIH Lmiot@ HIEEE RO LD BN ARICKE o7, i
FUWTIX, VFA O &3 D #E L DE #f & OMICHE B ZENRD HALZA, & 1 kg 72V O VFA
BAOBICHEZ TR o7 (K1, 2), 7ok, KENED L7-—F T VFA B3I L 72 DITE R,
RENEINL VFA 230 L=, (KEE VFA L b= 1%, BMEDRECT1I4 (1.4%) .
WRE20 4 (333%)., JTRES 4 (31.3%)., KYEDRET 184 (9.8%). DERE 124 (8.1%). DA
BE14 (5.6%). DWEE64 (6.8%). DREES 4 (13.5%) Tholz,

4, B

AWFZEIL, BEUGE, EHEE, BLOENL 20 L7 AEEESGE T AN MS IZ&IET%)
RATHONWTHE L2558, RFdcE R L ONER SRR CH EIC MS #ERLE 7400 MS O fi A 1
ThHhDH VFAREREIZHD LI &b, MSBSE LT LB O, EHEEEEOALY L&
FUEEDOIZ I NZOHFIIRE L, SOICHESERICEFLELIH LI2IZ >0, RBIENBK
Eholo, EIERICEFUELIH LT, bo & bIRERDVENKE L, MS OUERR
EREOENE L OMCEEZRMBEBRARO SN b, MS OUWFEICIE, KERDZ
LT ZENKRDEETHY, IEMOICERERDZ 76T HETH HEENER & SFdEZoff
MR, MS OtkEFEE L TROARITHD Z LR ENT-, —F. BED W BEHL D #<° DE
BEE LT, (REBD | kg 720 O VEA B &0 ENEREIZE . JHIZBWT %ﬁi
IZ72 VA DB DE B LD b mWEIANC S o7, AP, REREEBDZEOT L TH,
I K > T VEA 3T D ATREMENN 8 5 & W 9 JEAThFZE 2 14 19 il 2 BT DS R & i,c
STz, HEHS P 1%, KEBD THIE L72 VEA O BB IO REL IR L TRBY . 207 —
2 OHIZIE, KENED L2t OO VFA 2SI L 72280 ES I L2 6 O D VFA 23 Lz
FAREL VFA TN L 72507 — 2 BREENTW D AREMENRH D, L L7222 b AIFIEIE
ARE & VFA 32D LR RO A THRFT L T, 72720, ENBED L TH VEA 3L
7o, RESHEIL T VFA 238 L7cF, (KBS VFA THEIN L 72BN E LT 2 & 0nh



ZD X RBGUIEY Lo BE Z RV TRET 2 2 EDREE LONISHROFETH S,
¥, ARG OFER G, =R LT —BEEIT HEEZ EZ L T\ Z &b, BRFEHIREZ OF

A LRV T, =RV —BIEIC L 28T oz, — T, HRIEEESCSEICE

WTCIE, &M DA #£5° DR #E, DAq B£C baseline [ZHER TR T E 3B (bR 2oz,

i, %%%%%%MEE%’;ofwﬁbttwk%zghéommﬁm\m%@@@®ﬁﬁ
HEFIZEETE o2 e, WEMM EOFERIEEEASF LN TV ZIET TH 5, DR
ﬁii#§®V/x&/x@@%ﬁw\T*ﬁm%wf%MﬁE%%b&mvyHVQ%mkv
VAR ABE B I o 2 EnD, JIEEMU EOFRIERNENG O TV EEbivs, [FH
BRIZ. DA BEICBWTH, Uar—F v ZUU I B O@EEZLES 720, MIEMLL Lo B RT5E)
ERELNLTWEEBbNS, £72. Z1F1 VOmax X° VO,AT A EIZH ELTWA Z En

b, POICHRIEEEZA LW Z EAFEZ D,

(KL, AEBEHERCA X RY v 7 v Ra— A0S LT-fERIK 7t o 'O | ikt
L0 GEBEEEDOIE ) DMENTAZICIN E LTV, Kb E2 D L, mE R
RO VIZAEDITHDL VWA D, LINLRB G, AWFERRIZBWTIEL, MS AR 755> VFA
DD 8L, VO,max X° VO,AT O b & OMICA B MBRENGZD Lo 7=, FeATHIE
%, BOERNCE » BB L7 HEFZE T 5 DIckt L, AWFRICI 1T 2588 2L 3 » AR
EHLN o T2 T8 ARSI D 1A S MS # AR -~ DE SRS VFA OB/ T T B R 72 X L
DA UT- AN E 2 H4 5D, Ohkawaraetal. ) 1%, VFA % 10%D S5 7-0121%, BN
10 METs-h OiEEh %2 27 Bk T 20 ERNH 5 2 L2 WE L T\ 5, ZOHET, HEOMIEHR
HERMAI L E2— LIZERTH D720, EBRITHIWICRFT L7 b O TIERNWZ &b, 51,
PRI T D3, 2O Z b b EEFEREIC LD VFA BB G 6NDITE3 » A
UL EOEMICE L SEEEBLENS LR, ttb;wmmw%wmwi%h%h@ﬁfﬁ
SN LTS Z b, KOm ERIEEFSICGEONEB ThHoTE WR D, 7B,
HES° DR #f, DAq HEDOHIRIGEYEME T L T3, DRH&@B@M@f@ﬁbﬁw@@ﬂ&
<. DAq BEI/KHEB O/ DN EH 2 HEE CTEX o722 LT 20 TH Y | FEEE L 7-iEE)
BRAT3E VD O TN,

AAFFEIT, TEEFEH OO X > TIRERD B MS H %R 12, VFA DB OEW R H %
NERONCTHZELHNOOESDTH-o7, LLans, HMEfEEIC X2 HREED &
MS A 12, VFA B ROEWITRD bivienote, wERITER, FFEOARFEHIRE B
o TWHIENDL, BEXY LEEBFE B I L 2ROENPRIETE 503, (KEIZH, MS
TERLIA 7-455° VFA OV BICHE R ZITFRO b - 7=, DR BELISMT, EICHmRFE M ET %
e LW ERECIE, R CEFHRIRZ 2R3 S, (KERED S VOmax ° VOAT (21 21372
Mol Z s, EHERECEDELFRIRE ChHoT B LD, —T, mzﬁ&%mm@ﬁ
TRNRIEDE LR oT-0lE, EHF O XL X —{HEELZIE TE TWRVO THIEIC
X7V, EBRBEMEEERONRF L VL LU ERNL . BRI T U L ¥ — %M
PWLT B8, MOEHFEE LR L X —%2HE LT-OND LIV, it TEF 72 iniE B
B - IR O b IR cE D Y Z Lo, M OREAVE VRER B ERTS L
T, T IRERBNH LT 220 28, WS OPDOERNEZ LD, Lh#of R SR
PEIEE) § MS IR - 20° VA BB BT 5 ATREER 5,

EENT, Nk - TERANSEA S, EE3DNOHAN RIS BT 57202 | EH IS AR R



BT D LR D FTRENE D & D, AMFGEIE, BEAEA I - BT TlIAan & S BRI S 5 03,
RREFEZNZENNELT HWEFEEZER L UEEICERYMATRERECTHLIZ L 2BET D L.
3 » AMOBHIR T, KESS MS RN T8, VFA 2 (BRI <) B 857202, EBo
FREICZEDD Z &7 BB AN EERT LI ENREE LN ENR D,

WET D Z & LR EHEREET 2 Z &1k, ZRENRFES VD1 DOFETH LA, —#E
(CES T, mERmECEERANERE AT 5F O X 512, B HEENERIC X HEE
URTBENEICIE, BEHIENOSBIRIMLERHY, —F, BEEIIEZ2T,. BHELMHLD
HEEZH -S> TWBICHEDL L, RRMERE, FHIEERENE NI ERE ) LTHERD
E 9 PMTENCE LT W E W ) FICIE, EEEE GO THLRWEA S, B2 ET 5D TR
AL, TEADRELIC A DIE ) NEEICORRN T W THAHAH, BF LD X, TAY IR
R— YRR P 70 EVMBIER B L CEE A E B R AR L O D I — B 7B T, £ <
DNZFEFEDOMRB -6 SN DD Tl M, S, A&, EET 20fE#l 7 2 &
STHERDTD, ZoREHT E X TR AU I DIV RG] L 2 Tk<
RXTHDHEERELTND,

5. &0
THRNVF—HEEZAIZLLT VR RIGEN, RERBEELE MS EIRE L6 L,
—J7, EENEEOAORIL, BRFEHIRZHAWEELY &, MESF, MS B R ok &h3/)s
Emol=b DD MS O EBERERKIN T T D VFA ORERD 1 kg H720 OO Ridxk b K&
<, Ao m EbREDSTZZENE, BEIEEGEFEO VITITANTH DL LR INT, 7
B, EEREA B OREITRD SN hoTloZ L, POEEBMA 238500, HAOTRRA
[EEREE ICAbE 5 &RV, RHE O BIORHE (RESCEEOR M) | BAf72 EITs U T,
FlIRFEEEZH WD), HBEEEZ WS, MFELFHTREDPERIRITRINT 200 F
LUy,
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Tablel Changes in physical characteristics in men
D group DE group DW group W group J group P for
ANOVA . .
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD interaction
N 70 23 18 87 16
Age, yr Baseline 469 + 9.8 499 £ 11.7 51.3 £ 12.3 51.7 +£ 103 447 £ 99 ns.
Height, cm Baseline 1693 + 5.4 1704 + 6.3 167.4 + 49 1684 + 6.7 172.6 + 53 ns.
Weight, kg Baseline 824 + 11.4 820 + 12.5 74.8 + 6.2 85.1 + 12.8 86.0 = 8.9 DW <W
Change 278 + 3.8%* 9.1 + 3.6* -83 + 53 % 28 +26* 232 + 29%* W,J <D, DE, DW <0.001
BMI, kg/mz Baseline  28.7 + 3.2 28.1 £ 2.6 26.7 + 1.8 300 + 3.8 288 = 2.0 DW <W
Change 227 £ 1.3%* -3 & 1.10* 29 +19* -1+ 0.9* -1+ 09 * W,J <D, DE, DW <0.001
% fat, % Baseline  32.1 + 4.9 315 £ 42 289 + 49 31.8 + 4.8 243 + 32 I<D, DE, DW
Change 27 £ 1.3%* 31 £ 1.10* 29 £ 19* -1.0 £ 09* -1.1 £ 09* W, J <D, DE, DW <0.001

* Significant difference from baseline value (p < 0.05)

D, diet; DE, diet + exercise; DW, diet + walking; W, walking; J, jogging; BMI, body mass index

Table2 Changes in physical characteristics in women
D group DE group DA group DW group DR group DAq group E group P for
ANOVA . )
Mean = SD  Mean = SD  Mean = SD  Mean = SD  Mean + SD  Mean + SD  Mean + SD interaction
N 184 149 18 88 37 10 2
Age, yr Baseline 49.8 + 8.1 513 93 50.1 + 52 492 + 8.4 422 =74 557 + 8.6 58.5 DR <D, DE, DA, DW, DAQ
Height,cm  Baseline 1552 + 56 1553 + 5.1 156.1 £ 57 1545 + 58 1592 + 55 1556 + 49 152.8 DR <D, DE, DW
Weight, kg~ Baseline  67.3 + 9.8 66.5 = 9.0 72.2 £ 172 653 + 8.8 67.6 = 7.7 662 + 5.4 59.9 ns.
Change 7.0 = 2.9% -84 £ 2.8% 04 +32% 78 £3.1% 91 +£33% 75 4+26% 3.2 D <DE, DA, DR <0.001
BML kg/m®  Baseline  27.9 + 3.5 275 +28 20.6 + 2.7 273 + 3.0 267 + 2.6 274 + 20 25.7 DR < DA
Change  -2.9 = 12* 34 + 1.1* 3.8+ 13*% 33 +13*% 36+ 11*% 30 +11% 1.7 D <DE, DA, DR < 0.001
% fat, % Baseline  37.5 % 5.6 378 =57 39.6 + 4.3 373 = 5.3 34.9 + 45 414 + 29 39.6 ns.
Change 2.9 + 12%* 34 + 1.1* 3.8+ 13*% 33 +13*% 36+ 11% 30+ 1.1% 17 D <DE, DA, DR <0.001

* Significant difference from baseline value (p < 0.05)
D, diet; DE, diet + exercise; DA, diet + aerobics, DW, diet + walking; DR, diet + resistance training; DAq,

diet + aqua-exercise; E, exercise; BMI, body mass index



Table3 Changes in metabolic syndrome components and cardiovascular disease risk factors in men
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D group DE group DW group W group J group P for
ANOVA . .
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD interaction

i“;”pﬁ;ﬁ:"[ﬁny&m Bascline 206 + 115 243 + 095 2.00 + 0.69 2.40 + 0.90 156 = 08 J<W
Change 0.9 + 1.11* -1.52 £ 1.04 * -1.33 £ 091 % -0.34 + 0.80 * -006 + 1.81 W, J <D, DE, DW <0.001

VFA, em® Baseline  176.1 + 65.4 1542 + 493 163.1 + 46.4 1903 + 57.1 1514 + 579 n.s.
Change -50.1 £ 41.2* 626 + 327* 650 + 384* -273 + 389* -21.0 = 20.1* W <D,DE, DW;J <DE, DW <0.001

Waist, cm Baseline 98.0 £ 9.2 947 + 7.2 938 + 5.8 101.8 + 8.5 99.2 + 52 W <D, DE, DW

Change 275 + 4.4% -84 + 3.7%* -92 + 52% -3.8 + 3.1% -23 + 36% W, ] <D, DE, DW <0.001

SBP, mmHg Baseline 130 + 15 136 + 22 132 = 16 137 + 17 127 = 17 n.s.
Change S+ 12% S13 0+ 15% S+ 13%* 2 o+ 10* 4 + 14 W <D,DE, DW; J<DE,DW  <0.001

DBP, mmHg Baseline 86 + 11 91 + 11 82 + 12 91 + 12 85 + 13 n.s.
Change -8 £ 7% -12 £ 10%* 7o+ 1% -1 £9 3+ 10 W <D,DE;J<DE <0.001

TG, mg/dL Baseline  164.5 + 1154 166.5 + 933 1552 + 499 163.7 + 94.0 1523 + 80.0 n.s
Change -46.2 £ 1047* 929 + 868 * S75.1 £ 445* 321 = 764* 83 + 883 W,J<DE 0.002

HDL-C, mg/dL Baseline 54.1 £ 10.5 532 + 129 546 + 12.1 532 + 132 534 £ 11.5 n.s.
Change 1.8 £ 93 44 + 9.8%* 82 + 9.9* 1.7 £ 5.4%* 39 + 88 D, W<DW 0.019

FBG, mg/dL Baseline  100.3 + 15.8 1086 + 265 947 + 10.7 1042 + 22 947 + 8.1 ns.
Change -43 + 11.1* -11.8 £ 179 * -49 = 11.1 -0.5 + 163 -0.6 = 6.0 DE<W 0.012

LDL-C, mg/dL Baseline  127.3 + 31.1 1288 + 368 1415 + 370 133.7 + 349 1233 + 304 n.s.
Change -12.1 £ 24.1% -172 £ 290 % -170 + 255 * -8.0 + 18.8* 87 £ 273 n.s 0.324

* Significant difference from baseline value (p < 0.05)
D, diet; DE, diet + exercise; DW, diet + walking; W, walking; J, jogging; VFA, visceral fat area; SBP,
systolic blood pressure; DBP, diastolic blood pressure; TG, triglycerides; HDL-C, high-density lipoprotein

cholesterol; FPG, fasting plasma glucose; LDL-C, low-density lipoprotein cholesterol
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Table4 Changes in metabolic syndrome components and cardiovascular disease risk factors in women

D group DE group DA group DW group DR group DAq group E group P for
ANOVA ) i
Mean = SD Mean % SD Mean = SD Mean = SD Mean + SD Mem = SD Mean = SD interaction
?;“;:;fgjfnysm Baseline 137 + 107 136 + 1.09 156 + 115 136 + 1.09 078 + 0.82 130 £ 0.95 150 + 0.71 D <DR
Change  -0.59 + 088* -093 + 086* -089 + 102*  -088 + 093* 051 +077* 070 £ 0.82* -1.00 + 141 D <DE 0.009
VFA, am’ Basdine 3693 967 3648 * 83.5 4032 = 857 3503  98.0 3220 £ 90.3 3941 = 1014 3351 =+ 302 DR <DA
Change  -263 + 21.8*  -358 + 27.0% 252 & 22.6%  -30.0 + 23.5% 254 £252% 280 % 288%  -154 % 520 D <DE 0.020
Waist, em Baseline 949 + 96 941 + 75 100.9 + 8.1 932 + 96 88.8 + 6.8 995 = 8.1 903 + 1.1 DE, DW, DR < DA
Change 72 £ 47% 87 £ 41% o115 = 38* 8.6 + 35% 83 £3.6% 105 £ 65*% 48 + 47 D <DE, DA <0001
SBP, mmHg Basdine 135 & 21 131 + 17 140 + 16 136 + 18 130 + 17 130 9 126 + 11 ns.
Change 1+ 13% 43+ 1% 43 & 7% 13+ 12% NI 6 =15 2+ 11 ns. 0.240
DBP, mmHg Baseline 84 = 12 81 + 9 84 + 9 85 = 11 81 + 11 79 =7 88 = 0 ns.
Change 6+ 9% 8+ g* a1+ 10% 7+ 9% 7+ 10% 4 %10 4 18 n.s. 0.115
TG, mg/dL Basdine 1064  57.8 1151 = 747 1175 = 4.8 1232 = 1170 965 + 464 1175 = 1115 1165 =+ 488 n.s.
Change  -259 + 448 * 448 + 61.6*  -45.6 + 39.8% 454 + 1148* 348 + 348*% 367 £ 1060  -415 * 445 ns. 0.208
HDL-C, mg/dL Baseline 610 + 162 618 + 133 63.0 + 135 64.0 + 14.0 683 + 11.1 671 = 164 50.5 + 4.9 ns.
Change 05 + 74 19 + 87 * 03 + 83 0.6 + 10.7 3.5 475 05 + 7.6 25 + 64 DR <DE 0.055
FBG, mg/dL Basdine 964 158 1019 = 262 1010 = 21.1 9.9 + 22.4 935 £ 165 1056 = 236 91 + 42 n.s.
Change 49 £ 117%  -104 + 192% 1+ 165% 86 £ 13.9% 65 £ 163%  -114 =207 35 + 64 D <DE 0.048
LDL-C, mg/dL Baseline 1392 + 32.5 1443 + 330 1495 = 437 1367 = 319 1262 =+ 26.1 1314 + 348 1967 + 19.9 ns.
Change 77 £ 233% o180 + 224%  -154 = 159% 6.1 + 22.9% 112 +20.1%  -105 =226 247 + 146 D,DW <DE 0.001

* Significant difference from baseline value (p < 0.05)
D, diet; DE, diet + exercise; DA, diet + aerobics, DW, diet + walking; DR, diet + resistance training; DAq,

diet + aqua-exercise; E, exercise; VFA, visceral fat area; SBP, systolic blood pressure; DBP, diastolic blood

pressure; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; FPG, fasting plasma glucose;

LDL-C, low-density lipoprotein cholesterol



Table5 Changes in physical fitness in men
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D group DE group DW group W group

J group

ANOVA . P for,
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD interaction
Vo0,AT, mL/minkg Baseline 18.0 + 3.3 18.7 + 3.5 17.4 £ 2.7 17.1 + 3.3 19.0 + 3.6 ns.
Change 05 +23 22 £ 27* 3.0 £33%* 25 +£2.8%* 23 £ 35¢%* n.s. < 0.001
Vo,max, mL/min/kg  Baseline 30.7 + 5.8 319 + 54 30.0 + 4.1 29.1 £ 5.0 314 + 43 ns.
Change 22 £33* 46 £ 44%* 5.1 £3.8%* 37 £ 42%* 48 +£ 35%* D<DW,W,J 0.005
Leg power, kg Baseline  85.3 + 21.2 79.7 £ 304 - - - n.s.
Change 0.5 £ 10.8 30 + 142 - - - ns.
* Significant difference from baseline value (p < 0.05)
D, diet; DE, diet + exercise; DW, diet + walking; W, walking; J, jogging
Table6 Changes in physical fitness in women
D group DE group DA group DW group DR group DAq group E group P for
ANOVA ) i
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mem + SD Mean + SD interaction
Vo,AT, mL/min/kg Basdline 145 % 25 141 % 21 156 + 28 15.6 + 2.0 15.6 + 2.1 140 =25 19.0 + 5.0 D, DE < DW; DE <DR
Change 15 +22% 31+ 28 * 22+ 20% 19 + 22% 27 +18*% 19 +27 31 £ 56 D,DW <DE <0.001
Voymax, mL/min/kg ~ Bascline 243 + 43 238 + 36 255 + 37 255 + 3.5 264 + 47 233 £ 3.0 258 £ 37 DE <DW, DR
Change 32+ 34 58 + 40% 42 + 24 37 + 35 63 +34% 31+ 44 17 %33 D<DE, DR:'[))';<DW:DW< <0.001
Leg power, kg Baseline 556 + 12.9 - 557 + 18.0 539 + 14.0 60.7 + 17.4 - - ns.
Change 38 + 132 14 £ 150% 0.1 % 106 70 £ 129% DW < DA, DR 0.005

* Significant difference from baseline value (p < 0.05)

D, diet; DE, diet + exercise; DA, diet + aerobics, DW, diet + walking; DR, diet + resistance training; DAq,

diet + aqua-exercise; E, exercise



Table7 Changes in energy intake, energy expenditure, and physical activity in men
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D group DE group DW group ‘W group J group P for
ANOVA . .
Mean + SD  Mean « SD  Mean + SD  Mean + SD  Mean £ SD interaction

TEI, kcal/day Baseline 2111 + 339.9 - 2169 + 411.6 2237 + 464.2 2187 + 4043 ns.
Change -566 + 402 * - -632 + 378.7* -16.0 + 439.8 -258 + 4989 D,DW <W <0.001

TEE, kcal/day Baseline 2367 + 300.4 2346.0 + 2409 2269 + 2723 2338.0 + 258.1 2470 + 226.2 n.s.
Change  -33.7 + 126.8 -154 + 163.9 132 £ 1646  178.5 + 141.2* 164.6 = 119.1 * D,DE,DW <W;D,DE<J  <0.001

AEE, kcal/day Baseline 291.7 + 150.4 303.6 + 117.2 2773 + 152.6 277.0 = 110.1 316.5 £ 105 n.s
Change 8.6 + 89.8 529 + 113.3* 706 + 1789 166.5 £ 120.6* 172.7 + 994 * D, DE <W,]J <0.001

Steps, steps/day ~ Baseline 7859 + 3314 8330 + 3162 7845 + 3601 7541 + 2527 8390 + 2649 n.s
Change 520 + 2143 1351 + 2422% 1864 = 4428 3469.0 + 2789 * 3156 + 2041 * D,DE <W;D<]J <0.001

* Significant difference from baseline value (p < 0.05)

D, diet; DE, diet + exercise; DW, diet + walking; W, walking; J, jogging; TEI, total energy intake; TEE,

total energy expenditure; AEE, active energy expenditure

Table8 Changes in energy intake, energy expenditure, and physical activity in women

D group DE group DA group DW group DR group DAq group E group P for
ANOVA . .
Mean + SD Mean + SD Mean + SD Mean + SD Mean £ SD Mean £ SD  Mem + SD nteraction
TEI kcal/day Baseline 1856.0 + 390.4 1901 + 293.0 1841 + 3739 1945 + 403.6 2256 + 734.6 2134 + 4185 - D, DE, DA, DW <DR

Change <719 + 381.8*  -767 + 281.5% -937 + 4680 * -693 + 465.4* -1065 + 704.6* -818 + 419.6* - D, DE,DW <DR 0.002

TEE, kcal/day ~ Baseline 1929 + 187.6 1922 + 272.1 2083 + 212.1 1906 + 245.0 2002 + 158.4 1886 + 162.1 - ns.
Change -91.0 + 181.9* -16.1 + 174.9 135 = 1754 * -15.9 + 209.4 -119 + 90.3 * -209 + 51.8 * - ns. 0.041

AEE, kcal/day ~ Baseline 264.4 + 117.2  256.6 + 184.8  370.6 + 1440 283.0 + 111.6 2632 + 101.0 2934 + 118.1 - ns.
Change -35.6 + 118.2* 249 + 1443 -87.5 £ 1249 * 472 + 130.3* -28.8 + 66.2 -103 + 269 * - D,DA <DW 0.001

Steps, steps/day Baseline 8175 + 2498 - 9817 + 3117 9484 + 2761 8551 + 2930 10317 + 3461 - ns.
Change 50 + 2227 - -888 + 2664 1356 + 3198 * -65 + 1878 -2547 £ 1534 * - ns. 0.007

* Significant difference from baseline value (p < 0.05)

D, diet; DE, diet + exercise; DA, diet + aerobics, DW, diet + walking; DR, diet + resistance training; DAq,

diet + aqua-exercise; E, exercise; TEI total energy intake; TEE, total energy expenditure; AEE, active

energy expenditure
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Table9 Relationship between changes in number of MS components and VFA and changes in weight,
BMI, %fat, and waist.

AVFA  Aweight ABMI A%fat  Awaist

A number of MS r 039 0.35 0.33 0.33 0.28
components p <0.01 <0.01 <0.01 <0.01 <0.01
r 0.39 0.34 0.34 0.32
AVFA
p <0.01 <0.01 <0.01 <0.01

MS, metabolic syndrome; VFA, visceral fat area; BMI, body mass index

Table10 Relationship between changes in number of MS components and VFA and changes in Vo,max and

Vo, AT by partial correlation coefficients ( r ) adjusted for change in weight

AVo,max AVo,AT

A number of MS r 0.02 -0.01
components P 0.66 0.87
0.05 -0.01

AVFA
p 0.0 0.72

MS, metabolic syndrome; VFA, visceral fat
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Figurl. Absolute change in VFA in each group
* Significant difference between W group by post-hoc test (p < 0.05)
D, diet; DE, diet + exercise; DA, diet + aerobics, DW, diet + walking; DR, diet + resistance training; DAq,

diet + aqua-exercise; E, exercise; W, walking; J, jogging
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Figure2. Relative change in VFA in each group
* Significant difference between W group by post-hoc test (p < 0.05)
D, diet; DE, diet + exercise; DA, diet + aerobics, DW, diet + walking; DR, diet + resistance training; DAq,

diet + aqua-exercise; E, exercise; W, walking; J, jogging



