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<Table 1> Physical characteristics of the subjects

Body fat
(%)

Height Weight
(cm) (kg)

Age
(yr)

n

Group

174.21+5.22 95.05£6.48 33.20+4.18

10 26.50+1.18

Control

175.51£5.91 99.22+£15.32 34.56+3.99

10 24.70+2.45
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values are expressed as meanzstandard deviation
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<Table 2> Circuit weight training program

A == Az -8 e 2 F2
FH &% | 17125 | 108 Az D ~EHYH
1. Lat pull down(%)
2. Bench press(7}<)
3. Shoulder press(e]74) 1765 1RM9Y 40%
4. Dumbbell 77125 1RM 9] 50%
lateral raise(o]7l) TEY e =
H &5 | 1712 | 40% | 5. Squat(sHA]) 157203]
6. Lunge(3}A)) SAE AA|.
7. Leg extension(3}A]) setit F4): 3%
8. Barbell curl(°]5) T 5 20%
9. Dumbbell kickback(4+)
10. Crunch(&-%
A& | 17125 | 10# Az D ~EHYH
5. XI2 N 2|

od3s Q8 24" Az A4S PASW(Statistical Package for Predictive

Analytics Soft Ware) 180 4 ZE1WS ALgste] Ao 7EEARAS £33 it

(Mean) % ¥ ##x}(Standard Deviation)S AF3}9it}.
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V. a5 23

AR EEH o] Hw Gy AGBAAY, FFAL 2L oI xY

do vA= &S rHet7] ko] AAd & Ay Ay ved 2o

1) AF
12577 AASoIEEY oY Zaad A & AF W 7|&5A% 2 uE
2 BARA AdE <Table 3>, <Table 4> 2 <Figure 2>9% #Tt}.

<Table 3> The results of two-way repeated ANOVA for Body weight

after 12weeks

T SS DF MS F P
Group 29.412 1 29.412 109 745
Period 57.360 1 57.360 8.552 009

Group#Period 60.270 1 60.270 8.986 008
Error 120.725 18 6.707
Total 2617.7167 21

MR Bany As gd gtels §o@ 2] (F=109, p=.745)7F LE}A
i, A X 7|k Tl 9@ Aol (F=8552, p=.009)7F thebwkeh Fekah 17
Ako] (F=8.986, p=.008)7} t+EFsk T},

N

dol G2 gsAgel BRE ol @

_18_



<Table 4> Comparison of Body weight after 12weeks

period Body weight(kg)
Group pre post t D
Control 95.05+6.48 95.11+£8.09 -.058 955
Exercise 99.22+15.32 94.37£14.57 3.826 .004
t 7193 -.140
D 438 890

Az sAAGH

Mo

ES
%2
ool

5

>
ot

A3 vlaste] 125 F FAPAGAAME FoAF Zol7t UELUA
ol A= f 9 8 A (t=3.826, p=.004) #Had Ao JER

Mo
offt
N

101.5
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i 95,5 —O-Exercise
° L e i x‘)
]
m
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92.5

91

pre post

<Figure 2> Comparison of Body weight after 12weeks
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[olEEH oY Tz HA F AAWFE W JleTAF o

HhE = BALR A A= <Table 5>, <Table 6> % <Figure 3>% #t}.

<Table 5> The results of two-way repeated ANOVA for Fat free mass

after 12weeks

T SS DF MS F P
Group 19.321 1 19.321 184 673
Period 196 1 196 119 134

Group*Period .049 1 .049 .030 .865

Error 29.565 18 1.642

Total 49.121 21

HE =4 Bk A3 Ad HF=184, p=.673), A A 717+ 7HF=.119, p=.734)

of o8 Aol7t YEUA @otth Awi A7k wE 4548 pis
ol & Aol (F=.030, p=.865)7F WebUA ket

<Table 6> Comparison of Fat free mass after 12weeks

Fat free mass(kg)

Group
pre post t D
Control 63.42+5.07 63.21+5.02 414 688
Exercise 64.74+9.12 64.67+8.87 d11 914
t 400 453
D 694 656

AAgEe FAQGS LEAS dol LEAN £F Fol £oF Fol7h Uy

A Ay v aste] 1257 T 24 A (t=414, p=683)7 % ¢(t=.111, p=.914)

BE AgolA fol@ o7t YA e,
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<Figure 3> Comparison of Fat free mass after 12weeks

3) A A EF
123 M oEEold Z2 sl AA = AANYE ¥s 7essAdE 2
HhE =4 BARXN A= <Table 7>, <Table 8> % <Figure 4>9} 7%t}

<Table 7> The results of two-way repeated ANOVA for Body fat mass

after 12weeks

T SS DF MS F P
Group 1.122 1 1.122 .013 .909
Period 51.302 1 51.302 12.913 002

Group*Period 63.252 1 63.252 15.921 .001
Error 71.511 18 3973
Total 187.187 21

A AR Ad tele fF98 Aol (F=.013, p=.909)7F YEFYA
Fokar, AA 7|7k ol Fod Aol (F=12913, p=.002)7} YEr gt Jdz} A
712k e s Age] @ {9 Aol (F=15.921, p=.001)7F RS
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<Table 8> Comparison of Body fat mass after 12weeks

Body fat mass(kg)

Group
pre post t p
Control 31.63+5.01 31.88+5.87 -.303 769
Exercise 34.48+7.83 29.70+7.38 5.020 .001
t 969 =731
D 345 A74

AARES ARG A ol LA 5 Fol fFod Zol7b e

A A Huwate] 12F F EAAGS F93 o] (t=-.303, p=.769)7} }EL}
A gokoy SEAWLL 5938 A (t=5.020, p=.001) A8 Aoz e
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<Figure 4> Comparison of Body fat mass after 12weeks

4) A A FA T

12 G olEEH Y Z2ad HdA F AdFAs W 7esAF

9ot E =2 BALRA Aus <Table 9>, <Table 10> % <Figure 5>9 #t}.
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<Table 9> The results of two-way repeated ANOVA for Body mass

index after 12weeks

T SS DF MS F P
Group .032 1 132 .008 929
Period 5.550 1 5.550 7.739 012

Group*Period 6.806 1 6.806 9.491 .006
Error 12.909 18 17
Total 25.297 21

5S4 BAEA A3, J9 gele F9F 2] (F=.008, p=.929)7F HEFUA
Bk, AX 7z kel = Fo @ Aol (F=7.739, p=.012)7} deEtEth Aozt A X 7|
ol e FoAge] ade FoF Aol (F=9.491, p=.006)7} v+t

N

<Table 10> Comparison of Body mass index after 12weeks

Body Mass Index(kg/m?)

Group
pre post t D
Control 31.36+2.24 31.44+2.66 -.221 830
Exercise 32.07+3.28 30.50+3.24 3.981 .003
t H65 =709
D H79 A87

AAFAFE BAGDS SEQW 4o $FAF £F Fo 49 Aol 1t

A A v 1257 T SAHAGE 93 o] (t=-.221, p=.830)7} YEY
A gokoy SEALL §98 A (t=3.981, p=.003) #FAs Aoz e
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<Figure 5> Comparison of BMI after 12weeks

1253 MAdolEEY Y Z2ad HA F AAYE W esATF %

HpE =2 BARA AgE <Table 11>, <Table 12> 2 <Figure 6>9 #t}.

<Table 11> The results of two-way repeated ANOVA for Percent body
fat after 12weeks

T SS DF MS F P
Group 1.600 1 1.600 048 828
Period 25.600 1 25.600 14.034 .001

Group*Period 30.976 1 30.976 16.981 .001
Error 32.834 18 1.824
Total 91.010 21
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<Table 12> Comparison of Percent body fat after 12weeks

Percent body fat(%)

Group

pre post t p
Control 33.20+4.18 33.36+4.29 -.273 91
Exercise 34.56+3.99 31.20+4.24 5.409 001
t 744 -1.133
D 466 AV

AARES ARG T ol LI 5 Fol fFod Zol7b e

A AY Huwate] 12F F EAAGS F93 o] (t=-.273, p=.791)7} e}
A gokoy SEALL §98 A (125409, p=.001) A8 Aoz e

E \\ -

- B-—mm— g ————===-

b 3 \ =Control
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= 32 -Exercise
o \

2 3

[7]

o

pre post

<Figure 6> Comparison of Percent body fat after 12weeks

127 AASolEEY oY 23 AA & o=(x) Wl 7EFAY 2
pE =2 BARA AiE <Table 13>, <Table 14> 2 <Figure 7>9 %t}
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<Table 13> The results of two-way repeated ANOVA for Left grip

strength after 12weeks

T SS DF MS F P
Group 126.025 1 126.025 2.362 142
Period 193.600 1 193.600 49.864 .001

Group*Period 191.844 1 191.844 49412 .001
Error 69.886 18 3.883
Total 581.355 21

<Table 14> Comparison of Left grip strength after 12weeks

Left grip strength(kg)

Group
pre post t p
Control 38.58+5.04 38.60+5.37 -.028 979
Exercise 37.75+4.97 46.53+5.96 -8.648 .001
t -.371 3.126
D 715 .006

D

e ()& FALTTR SEQT ol LEFA

rlr

fol@ Aol7h e %ok
oy £ Fol $9% #0](1=3126, p-.006)7} LFEFyk T}

A A vuste] 127 F SAAGE F93 Ao](t=-.028, p=.979)7} ELY
A grgtor} $EHUL Hel5A (1--8.648, p-.001) Z7hsF Ao T eyt
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<Figure 7> Comparison of Left grip strength after 12weeks

12 A eIEE oY Z2ad HA F oy (s) ¥ VeeAF 4

HpE =2 BARA AiE <Table 15>, <Table 16> 2 <Figure 8>9 #t}.

<Table 15> The results of two-way repeated ANOVA for Right grip

strength after 12weeks

T SS DF MS F P
Group 276.676 1 276.676 4.042 .060
Period 188.356 1 188.356 29.895 .001

Group*Period 183.184 1 183.184 29.074 .001
Error 113.410 18 6.301
Total 761.626 21

HEZH ZAEA A3, Jd gedle FoF 2ol (F=4.042, p=.060)7} et~
Bk, A7 el = Fo g 2ol (F=29.895, p=.001)7F WEFRET FerE A A
713l e GeAde] ade FF Aol (F=29.074, p=.001)7} vhEHsTH
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<Table 16> Comparison of Right

grip strength after 12weeks

Right grip strength(kg)

Group
pre post t p
Control 40.29+4.95 40.35+£6.61 -.047 964
Exercise 41.27£591 49.89+6.81 -9.173 .001
t 402 3.179
J2) 692 .005
e ($)e BAGRR FEIY 4ol £FANE F9% Aol HetA g3
o &% Fol §9% Ao](t=3179, p=.005)7h vFEFRk T}
A A vuste] 127 F SAAGE F93 Aol (t=-.047, p=.964)7} EY
A gokoy, $EAELS Fo8 A (t=-9.173, p=.001) Z7}3 Ao 2 JEbykTh
55
52.5
c >0 /
T 475 /
g‘ 45
*i 425 C// -I-Contljol
'S 40 L £ -O-Exercise
£375
% 35
325
30
pre post
<Figure 8> Comparison of Right grip strength after 12week
8) ufj &
1277 A EEY oY 2233 AA 5 w2y Wty 7ssAF 2 g
Bzxn BARA A <Table 17>, <Table 18> % <Figure 9>9 #t}.

_28_



<Table 17> The results of two-way repeated ANOVA for Back strength

after 12weeks

T SS DF MS F P
Group 461.041 1 461.041 679 421
Period 1181.569 1 1181.569 48.379 001

Group*Period 2039.184 1 2039.184 83.494 001
Error 439.617 18 24.423
Total 4121.411 21
HES4 A

<Table 18> Comparison of Back strength after 12weeks

Back strength(kg)

Group
pre post t p
Control 97.94+18.04 94.53+14.05 2.116 063
Exercise 90.45+22.81 115.60+19.05 -9.391 .001
t -.814 2.815
D 426 011

Mede EAQun 5w e $EAdE 9% Ao dHguA 29
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<Figure 9> Comparison of Back strength after 12weeks

9) <A T4
1277 A eEEY oY Z2ad AA § AT W VEFAF %
HpE = BARA AdE <Table 19>, <Table 20> 2 <Figure 10>9 #t},

<Table 19> The results of two-way repeated ANOVA for Muscle

endurance after 12weeks

T4 SS DF MS F P
Group 3.600 1 3.600 055 817
Period 144.400 1 144.400 39.263 001

Group*Period 176.400 1 176.400 47.964 001
Error 66.200 18 3.678
Total 390.600 21
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<Table 20> Comparison of Muscle endurance after 12weeks

Muscle endurance(times)

Group

pre post t p
Control 33.20+5.49 32.80+4.13 497 631
Exercise 29.60+6.48 37.60+6.98 -8.823 001
t -1.340 1.872
D 197 078

2ATEe BAAGY $ERG dol $EAN £F Fol £98 Fol7t vy

A A Huwate] 125 T EALGE F938 o] (t=.497, p=.631)7F EFL}A

39
37 =

35 /

[ S
33 / === -8~ Control
31 —~Exercise

29

Muscle endurance(times)

27

25

pre post

<Figure 10> Comparison of Muscle endurance after 12weeks

12 A EEY Y Z2ad 4 F FdA Wi Ve AF R T

Bz BARAM AzE <Table 21>, <Table 22> % <Figure 11>% #t},
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<Table 21> The results of two-way repeated ANOVA for Flexibility

after 12weeks

T SS DF MS F P
Group 21.316 1 21.316 387 042
Period 156.816 1 156.816 32.702 001

Group*Period 208.849 1 208.849 43.553 001
Error 86.315 18 4795
Total 473.296 21
HES4 A

A AR Ad ele fFo Aol (F=387, p=542)7F YEYA
i, A7 Zbelle 9@ 2ol (F=32.702, p=.001)7} vEbwoh A A
71Zbe] wE e ge g3 F9 8 Ao] (F=43.553, p=.001)7} YEFLT)

<Table 22> Comparison of Flexibility after 12weeks

Flexibility(cm)
Group
pre post t p
Control 4.67+3.86 4.06+3.52 1.669 .130
Exercise 1.56+7.96 10.09+5.40 -6.386 .001
t -1.112 2.960
p 281 .008

A4e EAADS $EAD 2ol $EAAE fo@ Aok YEuA %%
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<Figure 11> Comparison of Flexibility after 12weeks

1253 G olEEH Y Z2ad A F AAATYH Wi JesAF

godbE = BALRA AglE <Table 23>, <Table 24> % <Figure 12> #t}.

<Table 23> The results of two-way repeated ANOVA for Cardiovascular

endurance after 12weeks

T4 SS DF MS F P
Group 9180.900 1 9180.900 1.023 325
Period 11492.100 1 11492.100 12.933 002

Group*Period 16240.900 1 16240.900 18.278 001
Error 15994.000 18 888.556
Total 52907.000 21
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<Table 24> Comparison of Cardiovascular endurance after 12weeks

Cardiovascular endurance(sec)

Group

pre post t p
Control 563.30+60.38 569.70+55.36 -.800 444
Exercise 573.30+79.21 499.10+82.11 4.347 .002
t 317 -2.254
D 755 037

o>
o,
)
-
I
rlo
offt
2
N
i
i)
Mo

TG grell EF A

rlr

frold ol 7b YERUA
Fou &% Foll 9 Aol (t=-2.254, p=.037)7F EFNET
A Az vaste] 12F F BARGE F9% 20](t=-.800, p=.444)7} e
A ggor $EPGS F98 A (t=4.347, p=.002) FHE RO Z ey}
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<Figure 12> Comparison of Cardiovascular endurance after 12weeks

N
mek

SX[Ee| Het

1) 29 2H =(Total cholesterol, TC)

1257 MAEEelYd Z=ad X & FZd2HE WSt 7S A%F

2ok = RARX Au= <Table 25>, <Table 26> % <Figure 13>9 #t}.
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<Table 25> The results of two-way repeated ANOVA for TC after

12weeks
T SS DF MS F P
Group 4687.225 1 4687.225 3.731 .069
Period 1010.025 1 1010.025 3.820 .066
Group*Period 2030.625 1 2030.625 7.681 013
Error 4758.850 18 264.381
Total 12486.725 21

HE =4 BAbEA A3 Ad 7HF=3.731, p=.069), HA 7| THF=3.820,
p=.066)cl g Aol7b vEuyA fdrh. HEHd AHA 7|t wE s AE Y
3= FY3 2ol (F=7.681, p=.013)7} Y EFY .
<Table 26> Comparison of TC after 12weeks

TC(mg/dl)
Group
pre post t p
Control 220.20+£18.52 224.40+19.45 -.494 .633
Exercise 212.80+32.49 188.50+35.56 4.207 002
t -.626 -2.801
D 539 012

FEULHES SARNGS oA el 2Edole &
Bohou & Fo Fod Zo(t=-2.801, p=.012)7F HJER

Addda vaste] 125 § FAAELE FAF Aol (t=-.

Lo

# Aol7h YEA

i

94, p=.633)7} YErY
A o} $EHHL §9 8 A (1=4.207, p=.002) A Ao YEYT]

SN
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<Figure 13> Comparison of TC after 12weeks

2) W% Agkul Z¢ A~ = (High density lipoprotein cholesterol, HDL-C)
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=

fu
rE
Sok,
o,

<Table 27> The results of two-way repeated ANOVA for HDL-C after

12weeks
T SS DF MS F P
Group 525.625 1 525.625 2.385 .140
Period 164.025 1 164.025 5.246 034
Group*Period 225.625 1 225.625 7.216 015
Error 562.850 18 31.269
Total 1478.125 21

HEZH ZAEA A3, Jd gels o8 Aol (F=2.385, p=.140)7} WEA
rrar, AA 7|z el frol g Ao (F=5.246, p=.034)7} vergtoh, Feka 2% 7]
ol whe Foge] ade Fo@ Aol (F=7.216, p=015)7F etstth,

_36_



<Table 28> Comparison of HDL-C after 12weeks

HDL-C(mg/dl)

Group
pre post t p
Control 4590+12.11 45.20+13.07 267 7196
Exercise 48.40+6.38 57.20£12.05 -3.713 005
t D78 2.134
D b7l 047

AREL Fo&d Ao (t=.267, p=.796)7t YEFUA
Ao}, AT F8A(t=-3713, p=.005) T7t& A2 ey,

60
58

. /
e

T
£ / -=-Control
= 50
4 48 -O-Exercise
.

46 B ____ -

44

42

40

pre post

<Figure 14> Comparison of HDL-C after 12weeks
3) A¥E Agkwl Z¢ A~ = (Low density lipoprotein cholesterol, LDL-C)
1273 Ao EEold Z2 % AA & AWUE At FH2HE W

o JlesAZE H ONHESAH ZAEA A= <Table 29>, <Table 30> %

<Figure 15>¢} #t}.
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<Table 29> The results of two-way repeated ANOVA for LDL-C after

12weeks
TE SS DF MS F P
Group 2592.100 1 2592.100 2.320 145
Period 78.400 1 78.400 487 494
Group*Period 1166.400 1 1166.400 7.242 015
Error 2899.200 18 161.067
Total 6736.100 21
PR = BARA Ay Ak 7H(F=2.320, p=.145), A 2717+ 7HF=.487, p=.494)

of %% Aolk vhehubA @tk Qs AA/ %]l ME FEAEY B
frel gt 2ol (F=7.242, p=.015)7b Efyk

<Table 30> Comparison of LDL-C after 12weeks

LDL-C(mg/dl)

Group
pre post t D
Control 138.90+£18.05 146.90+£16.35 -1.397 196
Exercise 133.60+29.39 120.00+£33.17 2418 039
t -.486 -2.301
D 633 034

o] 7b YEFUYA &gtoy &5 Zo] §od 2o (t=-2.301, p=.034)7} FEFET}.
EAAGEL G5 2ol (t=-1.397, p=.196)7} e}
A gtort SEAWGe 984 (t=2.418, p=.039) #2423 Aoz Ve,
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<Figure 15> Comparison of LDL-C after 12weeks

4) X A ¥ (Triglyceride, TG)

1273 Mo EE oY Z2adl AA F FAAY R 7essAT 2
R = BALR A A= <Table 31>, <Table 32> % <Figure 16>9 #t}.

<Table 31> The results of two-way repeated ANOVA for TG after

12weeks
T SS DF MS F P
Group 53144.100 1 53144.100 13.309 .002
Period 23040.000 1 23040.000 37.198 .001
Group*Period 18748.900 1 18748.900 30.270 .001
Error 121824.850 18 6768.047
Total 322259.525 21
HhE =4 BARM Ay "o 7HF=13.309, p=.002), A X713+ HF=37.198,
p=00D)] $elst FFol7h wETh Wes AA /e we dsgee ot
fr 9 2o] (F=30.270, p=.001)7}F Y E} %k,
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<Table 32> Comparison of TG after 12weeks

TG(mg/dl)
Group
pre post t p
Control 194.90+60.68 190.20+£64.48 .399 699
Exercise 165.30+£32.34 74.00+18.38 8.733 .001
t -1.361 -5.480
J3) 190 .001

FAALS SAHGY G o LHAAE K 2ot dEUYA ¢
93 2ol (t=-5.480, p=.001)7F FEFyET},
Ag A vlusd 125 F FAAGS F93 2ol (t=.399, p=.699)7F 1} EFL}A|

ko, AT KA (t=8.733, p=.001) #&e Ao Z KT

225

200

175

150 O\

\ -= Control
125 \ ——Exercise
100 \

pre post

TG(mg/dl)

75

50

<Figure 16> Comparison of TG after 12weeks

3. ofc| =4 Elo| 3}

1) o}t] ¥4 &l (Adiponectin)

1253 A olEEH Y Z2ad HdA F oifxdd Wi 7esAF

g wbE =2 B A A= <Table 33>, <Table 34> % <Figure 17>9 #t}.
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<Table 33> The results of two-way repeated ANOVA for Adiponectin

after 12weeks

T SS DF MS F P
Group 11.210 1 11.210 2.409 138
Period .018 1 018 083 Ny

Group*Period .073 1 073 348 .63
Error 3.797 18 211
Total 15.098 21

ME=4 28X Az Ad 7HF=2.409, p=.138), A 7|7+ 7H(F=.083, p=.777)
of fofg Aol7b vEtuA Fokvh. Add AA L wE FzAE ade
o] 3 2ol (F=.348, p=.563)7} YEF}A] ok}

<Table 34> Comparison of Adiponectin after 12weeks

Adiponectin(gg/ml)
Group
pre post t p
Control 5.09£1.12 4.97£.95 607 559
Exercise 6.07£1.75 6.11£2.12 -.218 832
t 1.479 1.558
p 156 137

FUEMU L BAYGES SEFY 4o FEAN £F Fo F9F Aol o

st 125 & FAFG(t=.607, p=559) T HH(t=-.218,
oA §ol e o]k A skt
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<ABSTRACT>

The Effect of Circuit Weight Training on Health—Related
Physical Fitness, Blood Lipid and Adiponectin in Obese
Male College Students

Lee, Eun-Dam
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Jeju, Korea

Supervised by professor Kim, Young-Pyo

The aim of this study was to investigate the effects of circuit weight
training on health-related physical fitness, blood lipid and adiponectin after
having obese male college student participate in the circuit weight training
program for 12 weeks. Twenty study participants were randomly assigned to
either the exercise group(n=10) or the control group(n=10). The exercise
group underwent the circuit weight training program for 60 minutes three
times a week for 12 weeks, while the control group performed activities of
daily living as usual. The levels of blood lipid and adiponectin and
health-related fitness were measured twice before and after the exercise
program, and collected data were analyzed using SPSS ver. 18.0 to compute

the mean and standard deviation. A repeated measure ANOVA was used to
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National University in partial fulfillment of the requirements for the degree of
Master of education in August, 2017.
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determine the changes in the groups over the training period. A paired
t-test was used to verify the difference within each group, and an
independent t-test was used to verify the difference between the groups.
The significance level was set as a=.05 to verify hypotheses developed in
this study. As a results of this study, for the body composition, weight,
body fat mass, percent body fat, BMI decreased signficantly for the exercise
group after 12 weeks. The health-related fitness showed a significant
difference between the two groups in terms of muscle strength, flexibility
and cardiovascular endurance. muscle strength, muscle endurance, flexibility
and cardiovascular endurance increased significantly for the exercise group.
Blood lipid level showed significant differcences between the groups in terms
of TC, HDL-C, LDL-C and TG. In the exercise group, TC, LDL-C and TG
significantly decreased whereas serum HDL-C significantly increased. For
the serum adiponectin level did not show any significant difference, but
showed the remained constantly. In conclusion, the 12 week circuit weight
training program Yyielded positive effects on health-related fitness and blood
lipid level in male college students who were obese. Although its effect on
serum adiponectin level was not significant, keeping up with the exercise is

likely to increase serum adiponectin as well.
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