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Abstract

The purpose of this study was to determine the effects of well-rounded exercise program
(WREP) on cardiorespiratory fitness, muscular strength, flexibility, body composition, and serum
lipid concentration 1n a group of older outpatients. WREP was composed of programmed aerobic/
anaerobic accommodating circuit exercise (PACE) and flexibility exercises Twenty-two volunteers
(69.6+3.2yr) were used as subjects All participants engaged 1n a supervised exercise program (50
min/day and 3 days/week) for 12 weeks After 12 weeks of training, there was a significant increase
in VOZ corresponding to lactate threshold (13.4%) but peak VO; did not change There were signifi-
cant increases for knee extension (17.1%) and flexion (12.3%), chest pull (10.9%), low back flexion
(26.6%), and shoulder press (14.6%) after training Side stepping agility (13%), trunk flexion
(129%) and trunk extension (19%) were also significantly improved There were significant
decreases 1n percent of body fat (—8.3%), total cholesterol (—7.1%) and low-density lipoprotein
cholesterol (—9.7%) Blood pressure also decreased 1n SBP (—10mmHg) and DBP (— 5 mmHg)
The decline in SBP was significant 1n thirteen hypertensive patients (—14 mmHg) compared to
non-hypertensive patients (— 5 mmHg) These results indicate that WREP elicits significant
improvement of overall fitness in older outpatients

(Jpn ] Phys Fitness Sports Med 2003, 52 : 513~524)
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ok BaL YRy L AEE L 7O T —EE 2
B 72 programmed aerobic/anaerobic accom-
modating circuit exercise (PACE) 237 A 1) # TF
FEN-Y. PACE & R#MES A S b7
WREP O @& A R EE T HHEHAMIIONT
DBFHIIThN TV,
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PACE b L —= > 7 %3050, #EEhE LT
BOEEB) 2 1057 H, #EEBRERE 2505 M & L7,
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Table 1 Baseline characteristics of participants

ALL Hypertensive Non- hypertensive
Parameters (HTN) (NHTN)

n=22 n=13 n=9
Age (yr) 69.6+32 694+£26 697+£37
Weight (kg) 569+94 571+101 56 7+8.6
Height (m) 157007 156+006 157+007
%fat (%) 206+ 7.6 210+ 64 201+88
SBPrest (mmHg) 141 £ 12 155+ 15 126 + 8*
DBPrest (mmHg) 82+7 87+9 76 £ 5%
HR rest (beats/min) 81+ 10 82+ 11 79+9
FVC (L) 21+£06 19+05 24+£07
VO,LT (ml/kg/min) 163424 16327 163+21
peak \"O; {(ml/kg/min) 302+43 289+34 315+£5.1
Knee extension (Nm) 1143+£263 113.0+191 1156+335
Knee flexion (Nm) 1056+316 981+404 113 1+£228
Chest pull (N) 3706 £ 11.8 3692+ 1273 371.9+98.2
Low back flexion (N) 2565+1026 2436+1048 2694+ 1003
Shoulder press (N) 186.5+695 1808+812 1849+468
Side stepping (times/20sec) 29+ 4 28+ 4 303
Trunk flexion (cm) 28+100 42+99 144100
Trunk extension (cm) 296+63 277+52 315+73
TC (mg/dL) 238 + 34 239 + 38 237 £ 29
LDLC (mg/dL) 155+ 30 160 £ 34 150 £ 26
HDLC (mg/dL) 61+ 16 54+ 13 67 + 19
TG (mg/dL) 113 £39 124 £35 101 £ 43

(Mean=£SD) *P<0.05 Statistically significant between HTN and NHTN
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Table 2
outpatients

Effects of WREP on body composition and cardiorespiratory variables in older

Parameters Pre Post Change ANOVA
Mean+SD  Mean + SD % time effect
Body Weight (kg )
ALL 56.9+94 56.6+9.0 -0.5 P<0.05
HTN 57.1+10.1 567+99 -0.7
NHTN 56.7+86 56.4+8.1 -0.5
%fat (%)
ALL 206+76 188+72 -83 P<0.05
HTN 21.0£64 19470 -7.6
NHTN 20.1+8.8 18273 -9.5
SBPrest (mmHg)
ALL 141 +£12 131+ 14 -7.0 P<0.05
HTN 15515 141+ 16 -9.0*]
NHTN 126 + 8 121 £ 11 40
DBPrest (mmHg)
ALL 82+7 77+9 -6.0 P<0.05
HTN 87+9 8110 -6.8
NHTN 76 £5 73+ 8 -3.9
FVC (L)
ALL 21+06 23+£07 95 P<0.05
HTN 19+0.5 21+0.7 105
NHTN 24+07 25+£07 42
VO,LT (mV/kg/min)
ALL 163+24 185+4.0 13.4 P<0.05
HTN 163 +£27 17.8+3.6 9.2
NHTN 16.3+2.1 19.2+43 17.8
VO, peak (ml/kg/min)
ALL 302+43 299+59 -1.0 NS.
HTN 289+34 288+44 -03
NHTN 315+£5.1 31.1+ 74 -12

*P<0.05 Statistically significant between HTN and NHTN
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50%, 23%, FxANTINE&T L AHU4%, 36%,
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7 ary13%, 13%, BLUyu— Ny 77173
Y&A VAT A rD60%, 36%D M AHE
WENEIREN, BOOLHREEOEERETH
7.
3. bL—=r 7% %
128D WREP 12X 0, fAE, %fat 13D L
SBR DBP KT L, FVC, VOL.LT 38z R
. PUERERROY, SAARHIIE, RS LICE
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Table 3 Effects of WREP on ADL related variables in older outpatients
Parameters Pre Post Change ANQOVA
Mean + SD Mean + SD % time effect
Side stepping agility
(times/20sec)
ALL 29+ 4 32+4 13 P<0.05
HTN 28 + 4 31+4 11
NHTN 30+3 34+3 13
Trunk flexion (cm)
ALL 28+£100 64+84 129 P<005
HTN 42+99 75+£76 79
NHTN 1.4+10.0 52+92 271
Trunk extension {(cm)
ALL 296+63 353+63 19 P<005
HTN 27752 328+6.1 18
NHTN 315+73 377+6.5 20
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Table 4. Effects of WREP on muscular strength in older outpatients
Parameters Pre Post Change ANOVA
Mean + SD Mean = SD (%) time effect
Knee extension (Nm)
ALL 1143 £26.3 133.9+£26.7 17.1 P<0.05
HTN 113.0+ 19.1 136.9+253 212
NHTN 115.6 £33.5 1309+ 28.0 13.2
Knee flexion (Nm)
ALL 105.6 £31.6 118.5+31.1 123 P<0.05
HTN 98.1+404 111.3+37.6 13.5
NHTN 113.1£22.8 125.6 £ 26.2 11.1
Chest pull (N)
ALL 3706+ 11.8  411.1+116.5 10.9 P<0.05
HTN 369.2+ 1273 4020+ 100.8 89
NHTN 371.9+£982 4202+1321 13.0
Low back flexion (N)
ALL 256.5+102.6 3248+106.2 26.6 P<0.05
HTN 2436+ 1048 3169+118.2 30.1
NHTN 269.4+1003 332.6+942 235
Shoulder press (N)
ALL 186 5+ 69.5 213.8+79.1 14.6 P<0.05
HTN 180.8 + 81.2 2043 £75.0 13.0
NHTN 184.9 + 46.8 215.0+£56.6 16.3

ay, Yav¥—7LAIZBVWTMNL—Z U 7%
BEMWHOND, FAMSLA, @—Nv Y
f2AFryvay, Yavy—SVZiErL—=
YIRBEPRO SN ol HE R, ——A
JATVYary& 7Ly aryhlr 1%, 12.3%,
FxAMNTIVH10.9%, U—Ny 27V 7 ay
H26.6%, > aNF—TLAP14.6%THh -7 (F
4).

MiENEE R #EFRIZE T, TC % 17mg/dL (—
7.1%), LDLC #% 15mg/dL(—9.7%) &K TF L,
M= 7 EBDH SN/, —F, HDLC &
TG AR LEIDNBDOON LD o7 (K5).

T, PL—Z 7R L HTN #£ & NHTN
BT THRET L7208, WReRose & RkED
HMRETHoT., WMEMO N —Z v FRROE
THEZERO LNz, SBP DA T, HTN

#t 14mmHg (—9.0%), NHTN ¥ 5mmHg (—
4.0%) THY, SBPIZ2WTIT HTN B#EDO P L —
SV TRRPKENoT(FE2).

V. & &

PACE ML —= 271X, L4 progressive aero-
bic circuit exercise & WIEA, 7 X # Henley
Health Care ft (Texas) 2SB% L 72 E & TH
BH, INFTEILTOE Y AOEH HEL LT
MEITONTEY, BB TEBRT LIHEITRS
VALV EWIANVF-HBEERISA L EOF) &
HEFAENTELY, La L, RiETE PACE
DN S5 programmed aerobic/anaerobic accom-
modating circuit exercise B INTEH, L
VAY CRAEBELTCOFRREME S5
well-rounded exercise & L TOH B EH X 1L

NI | -El ectronic Library Service



The Japanese Soci ety of Physical Fitness and Sport Medicine

520 P9, W, Isuam, M, =15, 75

Table 5 Effects of WREP on serum lipid concentration in older outpatients

Parameters Pre Post Change ANOVA
Mean + SD Mean + SD (%) time effect
TC (mg/dL)
ALL 238+ 34 221+ 30 -71 P<0 05
HTN 239 + 38 220 + 37 -7.9
NHTN 237+29 223 +23 -59
LDLC (mg/dL)
ALL 155+ 30 140 + 29 97 P<0 05
HTN 160 + 34 140 + 34 -12.5
NHTN 150 = 26 140 + 23 -6.7
HDLC (mg/dL)
ALL 61+16 61+18 0 N S.
HTN 54+ 13 56 + 15 3.7
NHTN 67+ 19 65 +21 30
TG (mg/dL)
ALL 113 + 39 104 + 45 -8.0 N S
HTN 124 £ 35 122 £ 58 -16
NHTN 101 + 43 85+ 32 -158

TC Total cholesterol, LDLC low density lipoprotein cholesterol, HDLC high density lipopro-
tein cholesterol, TG . triglycerides

TETWVL, B, BESHEIZL 230 VR KRAE, HERRIR, ®IgAE, SHEEZ D
4O PACE FL—=r27id, =740 l:“7:< & EEETH D, EE)DTHIR S T SRR R
U CIIFLE M RE (LT) L XL BB R & 7 A BHEIIBVWTORBEELEENE L2 EHOL 2 L
ZER, HNEEAKEIhEETHELEHRELT EHEE T LER)EL LT WREP OFHMH &

Vb, HAVEN TR STz,
AR T, BRI % EBEE O % i CNFETICHFRTHE— VO PESFRAMED

EEBREZIZH LT PACE & Z#MEE 2 A E L LCEHOLNTWAD, [EfELhEFs
7 WREP %556 L, _E%HN*E(I T DAL TELFLD VOy,,, *ill%E 3“6 M‘f%ﬂ~

#®), W, Rkl BOEMES LICHE AR, peak VO, TFFli+ 2 2 & & 4% i
%ﬁwwﬁbéﬁbétvwwz%#m%ﬂj“ Wi &t RIC PACE % % MLt%ﬁﬁL“lﬂf
Wood et al ‘0%, HERELHEIIIT O X, peakVOo lZCLEH 0D 7-A5, AWFETIE#

JAEVIAY v A BB A EDE R 7T DUFENRO N o7, —F, BRKTEEHT
7o LRERL, FNENEMTBI o256 S ASE] BE R R RRAE R LT & VOona 20D
INHEHTHoEFHELTWL. T, HIEEREELTEOAAMEIRO LN TS, LT
Maiorana et al 7 X, EBEEZ RIS AR 13, ABEENT AL F MR RIZOARKE L7,

D WREP 2%/ L, peakVO,, /18 L A4S R EB SR A R EEE AN D EER D
BREAWE Lo L2 iiE L, FIZEFHEROY NTBY, EHHEHAMLTRITEEL L THEBEY
FLEBEOEVRATE R LA ETHMZ b BoOLRTWEY, $72, LT, BRGO
DELTWS, KifeodREL, BIEME, B slow twitch fiber (2178 A& & EMIME % E,
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a0y BRBOKER RGNS L ORICHES RO b
TBY, WHREENEZBEAIIKIET LD EER
ENTVBI | BB E T R KB
L) B TEEI ZER L7245, E— 7 R0ES)
BTOBBRRBENIORMILEZDDET TR, F
MR ERLZOMOEROEZ bR, L ICH
FEEREOEGEIZIZOEMIIRKEVTREDER S
N4, 40 LT OREFROONTZZ LH, K

ML=V I TREFHAROUENRD b
WA RAFVITEEE R Db Lo L, BEAR
BEIZBIT S peakVOy & LT OREROA—FIC
DVTIZSHROBEE SN,

PACE L —= 7k, HER~Y Y v 2ffio T
DEBTH D Z &L TXTOEERAAEE)E
Wi O BRI CHIE L7 EE ) e w2 A, i
vy, HEROWEY) v ¥F—nkE S (L)
REZ AT EITE N EE (3D AATET
5. [AEC, EEEBENY Y v E LD E TS
g L&D, BEGIOL U RS AR
B L, IR D5 - 0EBEIE AT 4 &
o TWAh, ZDHIl, EH*HNENICE
ZhD DI, EEIEGE TE DR R B L
B, WEERIR D OB RRKEEIRKD SN
b, KT, BRMAERETH L7201
PACE ML —=r 770 sz I uald, ETY YO
FAXY VKA NS T AL, ¥y A0 &Sk
RENAA VT P ERTEY v TROEMER
EREFHRVWEIIITAIEIIL, BEHICHEN
TRWREICRRE L7z, AT (EmEE E) 12
BT peakVO, & HDLC D FEZFHROLH, K
92 Tld peakVOs & HDLC D EZEDLNL
Do te 2 EREFDOMOTRIEDOYESR b EE SiknE
WZHE L TR WIS H o o AIERA L2 b
L — = FEEEREOE WD E L SRS
EZONDD, BRARBEZWRE L7EEE
L, EE) A = —, EEREE, SEREL L, W)
ROBBERZEMEAM ST L7DIIEL R BIE
HPLEEEZOND.

EEEEOMEIIRIZTTEEIZOWTE, Th
FTIEE L DOREDP R ENTWS, KBFFETIE,
HTN #C SBP #® 14 mmHg, DBP %% 6 mmHg ®

f.F %, NHTN #C SBP 2 5mmHg, DBP 7°3
mmHg DX T %300, MERKT OFREEIL HTN £
DFHKE Do 72, Pescatello & DiPietro?! I3,
BHEIIBTAILTUE Y ADRTHEE L E
22— L, SBP T5~25mmHg, DBP T 3~25
mmHg DX TFTHAEHFTEX L EHEL TWVE.—F,
Kelley & Kelley??id, B#EIZBF ALY RS
v AEENOATII%E A L ¥ 2 — L, SBP, DBP
R L —= v 7% 3mmHg BEKRTTAH LT
BILTWwW5A., 512, Hagberget al?) %o 5,20
3% - PEBOBMEZRE x5 L LTPACE D
BIEMEZHREL TWD, KBFRICH W
WREP 7%, BkiAREZLCER & MEE IZH W
THOREIRENREBELIOICERTHAZ LN
TR X7z,

40l WREP #EMT 5125721, PACE =
TV s AEEELVAY VARV ETH D &
# Z, PACE Rif2|\CHEMEH) & £ HEE) » LikiE
EE L L CHASDbE, FORE, Rk ES
DIEREL L COUNMARRIEESHEE 2 ELRL
7-. Fatourous et al 2 I3 IEIEEI MY 7 B H % 1
ZIZIGAMOI 7O 7 AL LI AY v REE %
Ef L, FEMEEHOTEBIIOVWTIEIL YA
¥ AEBOMENIRED o/ EEFRELTW
5%%, PACE OFEMEICKITTHEIIOVWTOMR
I RS v, ABETIE, RRTEFHET
DWME~Y Y Y IZE5EE)% B 7% ) PACE DE
BTN O IR RIE S L7,

EEREICBVWTE, EFHRAR-—UPTIa
r—arOFERELTRELREHRTDDLEEZ
ENTWVEA, AEEUIEFTrLOEADEET I
Hott—F v MEBHEEREMTBI ) LA
TEXBLEVIEMEL > TVAE, TDONEE
AEELVY, TOH LV E ) BAEEZ R D EikE
%, BENDSME(94%) b Er o7z, &
HREBZE BT H5EREESOERIL, EROL
¥, B E & D ICERE RN OMERRGE &R
By, HEMRBECREECHD, KiffftnTa s s
LEMTIT) EBEEL LTEHTHEZ L %
ARMELTWwW5S, L2rL, PACE &, 4 DE=
a4 a I D GEBERME L AT A

NI | -El ectronic Library Service



The Japanese Soci ety of Physical

Fitness and Sport Medicine

=

CEDTELFMEF > TVBEY, B
Wzt AT L7208 R V) HhL IRED D
D, L0 EETHED BB HIEOMF S S HOR
BMEZEZOND.

V. & B

KEFFETIE, BMAREZ *xTRIZL T PACE
ERBMEES T A G2 WREP 28 A5
SFRESREEARS T 1 H50453 3 [l O SEE T1258 (2
HoTIREL, #EMETICHT2EIZDNT
Kaf L7z, Z20O8%, K707 501280 &84
NME(FLERVERRME) , ), ZRdkiE, BdElE, Mg
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