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The Effects of Circuit Weight Training on the Muscular Function and
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Abstract

The purpose of this study was to analyze the physiological changes by circuit weight
training{(CWT). The subject of this study consists of 16 students on ship(experimental
groups(SE) N=8, control groups(SCa) N=8) and 16 students on land(experimental groups(LE)
N=8, control groups(LCbh) N=8).

The items of measurement were the changes of CWT time and heart rate per week,
muscular function and cardiopulmonary function.

The conclusions are as follows :

1. Muscular function
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1) Back strength in SE and LE group was increased significantly(p<.01, p<.05, 8.86%
and 7.08%). Grip strength was increased slightly in 4 groups but there was no
significance.

2) In push-ups, all 4 groups were increased significantly (p<.05, p<.0l), sit-ups also
were increased significantly in SE and LE group (p<.05, 6.71% and 9.62%).

3) In SE and LE group, standing long jump was in significantly(p<.01, p<.05, 4.4995 and
6.09%), but only in LE group, side step was increased significantly (p<.01, 5.849).

2. Cardiopulmonary function

1) HRrest was decreased slightly in all 4 groups but was not significant changes.
HRmax was increased only in LE group significantly (p<.05, 2.81%), treadmill
running time was increased significantly in SE and LE group respectively (p<.01,
p<.05, 10.78% and 11.07%).

2) VEmax was increased significantly in SE and LE group (p<.05, p<.01, 10.59% and
13.68%), but only in LE group Rfmax was increased significantly (p<.01, 4.83%).

3) In VO2max, LCb group was increased significantly (p<.05, 6.83%), but SCa group
was decreased significantly (p<.05, 4.32%). VOZ2max/kg * min was increased
significantly in LE and LCb group respectively (p<.01, p<.05, 4.75% and 3.98%).

1.4 = Gepy 2AT AYe 2e Wz AE F
%3} 71 Q¥ ol WELo] Fx 2
| ei7el B zolo 39 AW} EF] AL £3
SolAE B8 zsielol drtm 2o,
Be HgaEs {Lix}%% CERES  es amaa gRee srus Ay
SRR A4 AR A AA AT ez B 97 A9 At
APgH & sadte A7 Bokdon, 53 ko] U Eael  o]Ae(1983) e
Al E SAdne A fAs g S T
_ Qs WA AT AT 4
T ARE FA) Aeked © WE BT as s e 426 HelE AR
o} Helx B3z, Antie] 54 37 Qobn w1 H9n S57000ls §F
2 dlated 2E2 AL A 71 ;ad_‘_:_o | o] Fzo :
A Aol WeiRi Aol 2w, of wge]  T0 o) FIEET A FE Kol o
QAT FolAl YRl proapy VAT e shlE Sa997 =
9v x 28 dzs 719 5oz a4 FHAN AEAE g AN o
2% zdshs Ak A% eivbz gy S, FWel A dlE duct £

KIN — 164



Table 1. Characteristics of subjects

AyA \ T8 Agelyrs) Height (cm) Weight(kg)
Al AT (n=8) 2045*041 172.08%5.76 68.35+5.67
4 AYET (n=8) 21.10£069 172.39+£459 70.98+4.94
At SAF (n=8) 21.98+223 172.19%6.02 66.47 =450
S4 AT (n=8) 21.31£036 172.63%5.30 62.70+5.85
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Fig. 1. Experimental procedure
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Table 2. Mode of practice and norm of CWT

2 A 7\ 15 - 4%F 55 - 8%

oA CWT 5 (intoensity) (n(])rm) 7&5(1-(;) 3'Z]TRM) 7&5(1::;) i]TRM)
1 | Bench stepping 25 - 30% 8 - 10 RM 14 10 16 10
2 | Two hands curl 20 - 30% 12 - 14 RM 15 12 15 14
3 | Bench press 50 - 60% 6 -8 RM 31 8 3H 8
4 | Bent over rowing | 20 - 30% 12 - 14 RM 25 12 25 14
5 | Barbell front lunge | 25 - 30% 8 - 10 RM 25 10 29 10
6 | Heel raise 25 - 30% 8 - 10 RM 25 10 29 10
7 | Squat thrust 0 15 - 18 RM 0 15 0 18
8 | Half squat 50 - 60% 6 - 8 RM 31 3 35 8
9 | Straddle jump 25 - 30% 8 - 10 RM 25 10 29 10
10 | Sit-ups 10° decline 15 - 18 RM | 10° 15 10° 18
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Table 3. Experimental equipments and usage
Equipment Manufacturer Usage
o Treadmill Treadmill LE 6.000 HR, Rf, VE, VO
cardiopulmonary checker Jaeger(Germany)
o Stop watch Casio co.(Japan) treadmill running.
sit-ups, side steps
o Grip dynamometer T.K.K 5101(Japan) grip strength
o Back dynamometer T.K.K 5102(Japan) back strength
@ Blood pressure monitor Takei(Japan) DS-40 HR, BP
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Table 4. Changes of muscular function between pre and post training in each groups

Items\ group SE SCa LE LCb F
(M=SD)
Back pre 111.63£11.89  111.84=24.08 109.50%6.41 103.00£7.98 1.201
post 12150 962 1150012547 117.25+951 10863 £8.73 1.792
strength
%odiff +8.86 +2.83 +7.08 +5.46
ke) -407 *x -55 315 207
Grip pre 45.75+5.04 45.38+4.47 47.00£4.54 44.13*4.45 300
post 47.6914.76 46.86+5.36 48441547  4538*3.46 689
strength
9%diff +4.24 +3.26 +3.06 +2.83
hke) -1.97 ~1.17 -90 -1.19
pre 252512.32 2550%5.26 25631668  24.13£394 109
Push-up post 30.00t3.07 27.88+4.05 30.75+8.84 28.38*+3.29 508
(trial)  %diff +1881 +9.33 +19.98 +17.61
t -4.86 ** -2.81 * -2.48 * -2.69 *
pre 27.88+3.31 24.75+1.58 2600t463  2713x2.36 2175
Sit-up  post 29.75*t1.75 26.00+2.45 2850307  28.38*283 2.963
(trial)  %diff 671 +5.05 +9.62 +4.61 SE>SCa
t -2.45 * -1.45 -2.46 * -1.14
Standing pre 230.88*+13.15 220.88+t18.06 229.88%27.69 223.88% 9.85 333
. post [241.25+£12.87 2380011140 243.88+21.63 232.88+10.11 791
JUmp o4 diff +4.49 +353 +6.09 +4.02
(em) ~404 xx 227 -261 -208
Side pre 37.38%+1.85 38.00+3.12 3850*+214 3883t3.14 966
post 39.13+2.30 38.25+2.96 40751212 40.25+4.62 397
St'ep % diff +4.68 66 +5.84 +352
(trial) 214 -31 ~363 *x -177
* P <05 x P < 01
SE : Exercise on ship SCa : a Control on ship

LE : Exercise on land LCb : b Control on land
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Table 5. 2-way ANOVA for changes of the muscular function in experimental groups

3) B&F3 97 (push-ups)& 4 2E712] A}
A AR Bl o7 e ¢l
ges aFWelAi= SE7} +1881%
(4.753)), SCat: +9.33% (2.383)), LE=
+19.98%(5.123]), LCbE +17.61%(4.25
3) 247 2713k 4 2F BT #9937
AHP<05 2 P<Ol)7}F vhebytel.
SE, LET-& A7}l A|7]e| a2}
g AHP<05)7}F Vet F AT

=g
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source SS df MS F P
o Place 81.281 1 81.281 291 353
tran g, time | 621281 1 621.281 6.808 014 *
SEngth — 5xt 9.031 1 9,031 099 755
. place 8.000 1 8.000 325 573
o :Dth time 22781 1 29,781 926 344
streng pXt 500 1 500 020 833
place 125 1 125 003 955
Push-up time | 231.195 1 231.125 6.045 020 *
pXt 3125 1 31%5 082 777
place 19531 i 19531 1.740 198
Sit-up  time 38.281 1 38.281 3.410 075
pXt 781 1 781 070 794
Standing PIECE 5281 1 5.281 013 909
?“m“g time | 1188281 1 1188.281 3021 093
jump pxt | 26281 1 26.281 067 798
Side place 12.500 1 12.500 2.708 111
e time 36,125 1 36125 7.8% 009 **
P pXt 125 1 125 027 890
x:P< 05 #:P<.01
place : ship, land. i pre, post. pXt ! placeXtime.
dder, "HE 5ol AE g Edoldo] &5le] o AAHUIES ¢
WahE wolz Fout otel e =¥ ek,
Z7} A%S RAAT FYA A= 4) 8182 7)7)(sit-ups)= 4 LTES A}
it T FHFANA F93 AHP<05)7F Y

el SEFo] SCa? Xt} A=
o 4 gleny 1EWelME SE7} +6.71%
(1.873]), LEx +9.62%(2.503)) 2}7+ &
7}3ked 9% AHP<05)7)F lgled,
SCatv +5.05%(1.253]), LChbx +4.61%
(1.253)) z47zb Frbstod ot o3t A
= At g2ty F AYTEE Ede]
Yol ojs] BIHo|FAEHUTS & F
glt}. =3 SE, LET 83 4 A3
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Table 6. Changes of cardiopulmonary function between pre and post training in each groups

Items \ SE SCa LE LChb -
group (Mx£SD)
HR  Pre | 6550+1035 6963693  6875+271 68254782 | 454
rest  post | 6338% 818  69.13X786  6413+675  6813%923 | 101
(bpm  %dift -324 -7 672 -18
/min) 215 5 2.08 13
HR  DPre | 20013781 1966359 19988+ 781  19750+619 | 321
max  post | 20413%538 19850550 205501054  19975+383 | 1960
(bpm  %4diff +2.00 95 281 ‘114
fmin) ¢ 132 121 240 “120
VE  Pre | 141331609 141001814 140042098 127902283 | 1179
max  post | 156291588 135451989  15920+1937 120902306 | 4463 *
0/ %diff +10.59 -394 +13.68 156 LE>LCh,
min) ) 291 * 86 4,06 *+ -59 SCa
RF  Dre | 6150+1221 64384612 6463518 6113482 463
max  post | 6563% 918  6600+746 6775341  6150+438 1313
(rial  %dift 672 1252 483 +61
fmin 4 209 -141 335 -16
735
Vo,  pre | 304+27 370+ 36 414+ 45 337+ 27
max  post | 413+.43 351+ 38 421+ 45 360+.48 S}?;ib*
0/ %dift 482 432 +1.69 683 Lbosca
min) ¢ 213 257 * -1.83 263 *
LCb
VO,  Pre | 5793%300  56.26%5.00 58774313 5454270 | 2.193
max/  post | 6114=379  5360+368 61554308  5671+361 | 9.143
kg(me/  %diff +5.54 -4.73 +4.75 +3.98 SE>SCa
min) 203 2.09 746 wx 277+ | LE>LCb
Tread
. pre | 1225%162  1113+151 1201181  1278+235 | 287
il st | 1357+160 1105+ 85 1334127 11954109 | 7175 +
allout o i +10.78 72 111,07 650 SE>SCa
e -491 »x 15 -3.09 * 154 | LE >LCb
(min)
x P <05 *:P < 0l
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Table 7. 2-way ANOVA for changes of the cardiopulmonary function in experimental groups

source SS df MS F P
place 32.000 1 32.000 564 .352
HRrest time 01.125 1 91.125 1.606 215
pXt 12.500 1 12.500 220 642
place 2.531 1 2531 028 .869
HRmax time 185.281 1 185.281 2.021 166
pxt 5.281 1 5281 058 812
place 5.281 1 5.281 016 .900
VEmax time 2329.031 1 2329.031 7.022 013 =
pXt 35.280 1 35.280 35.280 747
place 55.125 1 55.125 811 376
RFmax time 105125 1 105.125 1.547 224
pXt 2.000 1 2.000 029 865
place .165 1 165 896 419
VOumax time 133 1 133 798 379
pXt 028 1 028 166 687
VOumax place 2.000 1 2.000 200 658
time 78.125 1 78.125 7.805 009 *=
e 911 1 a1 091 765
Tread- place 466 1 466 179 675
mill time 14.045 1 14.045 5.409 027 =
time pXt .000 1 .000 .000 990
* 1P < .05 *xx: P < 01
3) 3.F<(respiration frenquency : RF)& LE+ 64.63%518)4] +4.83%(3.123])

AN FA 4 T2 A 2 AT 3
FAblAH felg A glglon, TFW

At SE7} +6.72%(4.13%)),

SCa+

+2.52%(1.623]), LCb&E +.61%(.373]) 2+

7 Zrhsdont o9 A fslw,
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O2max)< 4 1§72 AP - 2fel A
SEFe] LCbxt} {9 shAl(P<.0l) =k
o] AF oAl LEFe] SCa, LCbT
B} 747t 595 A (P<.05) A= 9Tt
aFWelAE  LCb7b 33727414
+6.83%(.23 ) FJ3tA(P<05) F7H¥
wb SCa7} -4.32%(.160) -fr2j&A)
(P<.05) ZA3te] 3k, SEZF +4.82%
(190), LEx +1.69%(.07 ¢) 27+ &7}
std ot 493 A= glsdioh =3 SE,
LEZS 39 4 433894 {43
A7 dE 898 gk

AF #H A4l 3 2% (maximal volume
of oxygen consumed per weight : V
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Paateld 3 2= ddot AHE
)4 SETF°] SCaditl ¥4 = LE
o] LChTRTh o 3hA(P<.05) =%
t}. 25l e LE7} +4.75%(2.78 1),
LCbe +398% (2170) 27+ Z7}s}ed
$9& AHP<01, P<05)7F vehd o,
SE7} +554%(3214) 271§ uibdell
SCate -4.73%(266 £) ZrAastd ot &
g &= gt =3 SE, LEFS F
A A7]el @} o7 2HP<.05)
7} vehyg T AJFL Edol el s
AZd HojAkrAd # ko] A=A

6) E¥=1 %A Htreadmill running time)
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