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ABSTRACT

The effect of Circuit Weight Training on Health-related Physical
Fitness, Balance and Changes in Metabolic Syndrome Risk Factors in
Obese Middle-aged Women

Yong, Tae-Gwan

Advisor : Prof. Yong-Duk, Ahn Ph.D.
Major in Physical Education

Graduate School of Education, Chosun University

The purpose of this study is to conduct regular circit weight training for 12
weeks with obese middle-aged women and examine its effects on changes of
health-related fitness, metabolic syndrome risk factors, and balance ability to
treat and prevent obesity that is the origine of adult diseases. The following

conclusions were drawn.

1. The results of 2-way repeated ANOVA of health-related fitness were as
follows. There was a significant difference in % body fat, muscle strength,
muscle endurance, flexibility, and cardiovascular endurance for the main effect
according to the period of measurement. There was a significant difference in
% body fat, muscle strength, muscle endurance, flexibility, and cardiovascular
endurance for the interaction effect according to the period of measurement and
group. There was a significant difference in % body fat and cardiovascular

endurance for the main effect according to group.



2. The results of 2-way repeated ANOVA of balance ability were as follows.
There was a significant difference in med-lat, ant-post, and distance for the
main effect according to the period of measurement. There was a significant
difference in med-lat, ant-post, and distance for the interaction effect according
to the period of measurement and group. There was a significant difference in

med-lat, ant-post, and distance for the main effect according to group.

3. The results of 2-way repeated ANOVA of metabolic syndrome risk factors
were as follows. There was a significant difference in waist girth, systolic
blood pressure, diastolic blood pressure, TG, and HDL-C for the main effect
according to the period of measurement. There was a significant difference in
waist girth, systolic blood pressure, diastolic blood pressure, and HDL-C for the
interaction effect according to the period of measurement and group. There was
a significant difference in systolic blood pressure, diastolic blood pressure, and

glucose for the main effect according to group.
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1. 473

B AT e GFIA AFdE FdolHe

=l
WEol 30% o]}l Hvt o e r Ao H4 g Axjel thete] F
k.

8] olsfistar Aol Fold oiE WIE WA T EEw 1083 FAT 10

—_

M

2 RAN SRt B Ao AAY 54 <E >3 gk

o

<E-1> AT AAH 54

d7dE dLF(N)  Yel(age) AR (cm) A= (kg) BMI
EG 10 49.00£4.54  156.23+4.02  62.70+5.74 25.68+£1.95
CG 10 48.6014.06  154.77£7.05  61.24+7.74 26.66£1.97

EG: Exercise Group(#3& ), CG: Control Group(&A|+")
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AT nFdelde ddos AYE dolE Edode AAste] A
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m, sqte xq;(} MEHA (A 9-Al 228l Korea) & ©] 4314

Al g F ool ek dElel A #F dube A e E—fc’li stel 33 Wk
=Ase] JFHS Fotgnt. =AY pue=
booldel s ZE 9 8-9A] Afolell HAGE A A dHs A
o gasAdYoer st 4 st

ol
—_

FDI'



D
(]
X
fru
s
ol
P‘L
3R
fd
Mo
off
o
o
lo
falod
ofN
)
ofN
N
=
2,
=
i
=
‘O,
"
f
4
Z
L)
&
Ll
Lo
r o
P‘L

g Fgatel WS AN £F FES K4 gk FduwelgEsel Ay
AANRM=50] &¥ Tr+(50] 29 ¥

KeN =
= T
x50l &9 3x0.025)]5 ol&stslrh. 7o w3t Ax & F de FAE

=

N
.

:

Ll

dgste] 24 X & w7kx] 24 st 232 13 W FARY o F7HAA
A X W A EA slen, 221 "olk= 103] ol A 3= 23 W F
o o S7hAA B4 XS w 7kA A SsiTh 103] ol 5o &9A X K

E

Ae Aeste] 2t Red =4 F g F4Ae] Ystel IRME &g,

<E-3> HIE 9olE Efold T2

T8 71 7H(ZF) eEwz g Az A= %i/ »E
FH =5 10
Wl x] 3Z ¢ ~ HRR
- EREE
1~4 *A?ﬁ] 30 3. 312 4t
aho] =2l
21 o) el A
M7 E g9 HRR
%1015 5~8 &0 T 35 3 Y15 yo<50
Edoly NE
~HE
3w A
- g 1geol = HRR
oz #zaﬂ o}z_ 40 3320 50260
o]
A &5 10




6. A5 2

E
=

bol eTohgabel AlAA

o] &3

¢l SPSS Version 19.0&
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1) AXZES A 23

<FE4>O)H BE wpel o] A X uFEo]| )

3175%1.36%, & § 27.98+1.23% 0% ety FAwol A &5 d 32.37+1.29%,
=& § 3249+1.14% 0.2 yEhEt SAAVC wE F ade $AHCR Fod A

o7k g Ao eRn(p<o0) AV 1Fe 4EAE G FA

2 o3 A7k = ALem yER o (pli0l), Tl uhE

o= §olg Aol7h Y= Aoz ERFHp<.00D).
<H-4> AR o] AMERZA B A3 (291 %)
F-values in two way repeated ANOVA

Group pre post
effect F p
EG 3175+ 136 2798 + 123 Time(A) 13209 001"
AxB 150037 001"
CG 3237+ 129 3249 + 1.14 Grow®) il o1




34

/

X
= \ ——EG
ud 23 » =CG
26
24
pre post

<aE 4> AALE WEte] dd A

2) <3 A3 23

<HE-5>OlA Bz upel o] o] tid ®iske EwelA &% A 5172+ 5.75kg,
&E F 5512+591kg o & eI, SATOlA % A 5378 + 4.38kg, +F F
53.16+4.44kg 0. 2 ERGTE A7)0 e F G BAHeRE {od Aolrt Qe
Ao Z YERLIL(p<00D) FA8AI7I¢F 179 FE5AE ade AR fog
Aol 7b e AoZ e oH (p<o0l), IFdl wE F g SAHeR fol3t
zkol7h gl Ao = UERTh



<HE-5> 9 olWtESA B At (9] ke)

F-values in two way repeated ANOVA

Group pre post
effect F p
Time(A 924,669 0017
EG 5172 575 5512 + 591 ime(A)
AxB 51,583 0017
CG 5378 + 438 5316 + 4.44
Group(B) 000 983
56

g ——
3 53 “=FG
ud o5 / = CG

pre post

3) ZATH AT 23

<HE-6>014 HE whel el aATel @ Wt £EolA

10.90£2.233]/min, =& § 12.80+2.743]/minS = eI, SATOA &

Mo
off
2\

off
2



11.20+2.783] /min, &% ¥ 11.00£2.903]/mino. = ERth SAA7]] wE F a3
= 24d0z Gojat 2ot Q= Aoz GERFIL(p<00l) Z=AA 79 18] 4%
Zg Fale EAHOR $93 zol7t g Aoz e O W (p<001), L5
2 F g3 EAFOZ G903 o7t 9= Aoz et

)
<HE-6> A FEH] o] ditEFY EAHEA AR (49 : 3]/min)
F-values in two way repeated ANOVA
Group pre post
effect F p
T. A . . 1***
EG 1090 + 223  12.80 + 274 ime(A) 30.600 00
AxB 46.694 001"
CG 11.20 + 2.78 11.00 + 2.90 Group(B) 299 =36
13

195 //
e 12 /
E 115
o '7% —EG
= 11 "

E)ui] < --CG
10.5
10
8.5
pre post

<a® 6> LAY wste] g A



4) ARAAFH g 23

<E-T>OlM His o owkel o] AHAgH Wi WIk= fewelM &F
25.06+1.36ml/kg/min, & § 28.04£1.98ml/kg/minS & WEFSEIL, EAdtoll A 5

’

25.32+1.05ml/kg/min, &% % 2455+ 80ml/kg/mine. & tEFSITE ZA A7)0 whE

[

ol

TR EAR R F23 o7 I AoE YERFL(p<00l) S8 79 1F 9 A%
A8 mabe FAMOE £ Aol7h gl Ao LhEb o (p<o0l, Tl o
B F 2= FARCE {Fo3k Abo|7t e AR YERITHp<0D).
<E-T> AT ot e S A A (+$] © ml/kg/min)
F-values in two way repeated ANOVA
Group pre post
effect F p
Time(A) 27.410 0017
EG 25.06 £ 1.35 28.04 £ 1.98
AxB 78.919 001"
CG 25.32 £ 1.05 2455 + .80 Group(B) 7876 012"
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5) Al W@ 2%

2

<E-8elA mi ulel go] fAMel ©wE M= LEIA B
13.05£2.49cm, +% & 14.07+23bcmeo®  YEs 3, FATA F
14.23+2.35cm, & & 14.08t237cmo. = YElY T SAHA7| wE EJ"JrT‘:— z
o §old Aozt At Ao Yehkmp<l) ZHA 7 159 45 4L
B EARR Fo@ Aol7h A Aow e ow (p<ol), Lid oie
e EAdom o8 Aolvt fle Ao vepld.

e

=N ol



<HE-8> FAAe oldutE S AR Ay (&4 : cm)
F-values in two way repeated ANOVA
Group pre post
effect F p
EG 1305 £ 249 1407 + 235 Lme(A) 121.428 oL
AxB 219.610 001"
CG 1423 £ 2.35 14.08 + 2.37 Group(B) 309 555
14.5
14 .\/’
& 135
b=
oF / —-—EG
e
ud 13 =CG
12.5
12
pre post
<9 8> A Wslel gist A3



2. #¥ 54

1) 483FHY F-F F=2 AT $8 = W3

<HE-13>014 Wi whel o] fHFAe -9 Fme| uid wahs LEElA
=5 7 993.19£10.60mm, +& § 969.73%13.79mm o= Y EFSEAL, AT A &
995.27+11.74mn, ¥-& F 99582+10.38mo =2 EISTL SAHA7|O WE F 33+ F
AZom fold Aok Y= AR Ueilp<0l) ZAA 7% 1Fe] 45
ave BAGOR fo8 Ao/t A ASE Yo (pool), 10 0
F EORs BAHCR FoF Aol7h ol Fo Uehdrhp<05).

<E-13> FEFA A3 2ol N olAURZH BARY A% (29 m)
F-

values in two way repeated ANOVA

Group pre post
effect F D

EG 99319 + 1060 96973 + 1379  1ime(A) 61.692 0017
AxB 67.758 001"

CG 99527 = 1174 99582 + 1038 0 (p) - o
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2) FEFAHY A-F A2 U 78 &= ¥

CHE-13>lA mi wheh o] GEFA) A-F Azol e Wsk: oF
+5 A 95518+857m, +F F 901.2846.67mo =2 YEINI, FATAA s A
956.11£9.56mm, +% $ 959.96+11.07mo- =2 YEFGT. SHA7] wE F 3= §
AF oz folst Aol7t Q= Aoz UEdap<oo) A7 159 4EAs
abe EAHOR fold Aok it Ao e or (pool), 1Fe e
F avhe FAMOE FoF Aol i Ao Uehdthp<00D).



<E-13> 9EFAY A-F 2o 9@ olANBIY BARY A3} (99

F-values in two way repeated ANOVA

Group pre post
effect F Jo)
EG 95518 + 857 90128 + 667  Lime(A) 381809 0017
AxB 508.325 001"
CG 956.11 = 9.56 095996 + 11.07 Group(B) 59 342 001"
980
960 IS

940 ~
\ —-—EG
900 e

‘mm
(o}
N
o

Gl

880
860
pre post
<™ 10> 4T d-F A= wstel i A

3) &8 FAY =4 A BE WE T2 £E W

<E-13>0 A B mpel o] o FAel 290 Aol i3 WaleE EullA
&% A 1397.01£9.77m, &% ¥ 1361.53+18.17mo. 2 VeI, BA T4 &5 A
1397.41+11.16mn, &% % 14009848 44m o2 ESETE =& 7]0 @& F g



FANOE % Ao} Q= Aoz UeEmp<D) S/ 1§ 54§
e FAHOR fo@ Ael7h i AoZ UEhon (p<ool, TE wE
T a9 AR Fost Aol7t gle AemE YERITHp<001).
<E-13> 4 24§49 A ARl o ol AWESY BARY A (39 m)
F-values in two way repeated ANOVA
Group pre post
effect F p
EG 139701 + 977 136153 + 1817  Lime(A) 61.218 001
AxB 91.613 0017
1410
1400 -<_____ —
1390
£ \
£ 1380
_1- N =E
2 1370
ud \ =CG
1360
1350
1340
pre post
<oy 11> EFAe 2 A= sk digk 4y



3. IAEFE 98

1) sig=dd og 23

GE-9>oll M Bz mpep o] selzdel et Mdhs EwellM & d 8897£3.10
m, % § 84.33+3.12mo 2 YUEIRI, AT AA 5 A

87.43x497cn o= UEtstth. SAAPIC me F adks SAFOR ot Aolrt =
z S

(@)

Aoz ehtmp<(5) FAA/% 15 FEAE B BARCE Fo 3
o17F I AOR Ve ow (p<00D), THOl WE F Eaks AL fo@ Aol

7F s Aes yeRth

<E-9> FEEd Y olditEEy EAHEA AR (9] : em)
F-values in two way repeated ANOVA
Group pre post
effect F b
EG 8897 + 310 8433 + 3.12 Time(A) o952 V2
AxB 18.136 0017
CG 86.17 =+ 537 8743 + 497 Group(B) 007 934
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<19 12> FYEd Wt s 4

2) @4l A 23

(1) +5718 %9 ¥3

<FE-10>0l 4 B owpel o] F=57] Fotel Wik Wishes EEweld &
134.30£4.37umHg, +& % 12850+24lmmHgo.2 WEMSaL, FA|aolA &
136.50+4.03mmHg, % % 135.00+3.62mHg o & vtelwith =AA7]0] wE F g3
EAA SR FoF Aol7t e ASRE YEREa(p<o0) SV 1w A

rr

A8 ZIE BANOD @ Aolsh A RO LhEgom (p<00D), T1E
We F mahs BAH0R fol3 Aolrt gl Aow etk



<HE-10> F57] deke oldutESA St A3 (29 mHg)

F-values in two way repeated ANOVA

Group pre post
effect F p
EG 13430 + 437 12850 241 | melA) 001 o
AxB 15.114 001"
CG 13650 + 403 13500 = 362 o 7847 012

138

£ \ S=EE
% 130 \ e

pre post

<9 13> FH71E wstel o

z
(ih]
&

(2) olg47] Estel W3}

<E-11>A4 Be viel o] o]kr] dgtoll gt W= EdolA
90.00+3.0lmmHg, <% % 8270+x156mmHgo® e, HAoA S5

e

e



89.90+4.20mnHg, &5 % 85.80+4.07mmHg o2 YElT SGA7]o) wE F a3= &
Ao Gl Aol7t ol Ao Yetup<ml) 44719 15 A54e &
e BAHOR feld Ael7h gl Ao Uehtom (p0h), 1E W F &
e AR folg Aol7k gl Ao vehhitt
<HE-11> olgh7] Fspe olelwin S WAk A (%91 mmHg)
F-values in two way repeated ANOVA
Group pre post
effect F p
EG 9000 + 301 8270 + 156 Time(A) 823953 oL
AxB 6.536 020"
CG 89.90 £ 4.20 85.80 £ 4.07 Group(B) 1184 991
92
90 \
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g \ —-—EG
2__‘] 84 \ =G
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82
80
78

pre
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<1E 14> olgkrd gt Wl gk At
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3) TAX L dF 23

<E-12>elH R kel el FAAW diE Wt eETdd £F A
7450£12.34mg/dl, & F 64.50+10.92mg/dle.2 YEFEI, FATANA &
80.70£12.98mg/dl, *& $ 79.20+17.10mg/dl1.2 YE}GTE SHA7]A & 5 g3
Ao FIF Aok Q= Aoz EII(p<05) ZAA7I 1§
£ FAHOR §o8 Aot gl Aoz yEhgon, g e F vk
BAROR Foldt Aol7t gl Ao el

<HEA12> FAAATY ol ESAH ke A (9] : mg/dD)

F-values in two way repeated ANOVA
Group pre post

effect F p

Time(A) 7.336 014
EG 7450 + 1234 6450 + 10.92

AxB 4.008 061

CG 80.70 + 12.98 79.20 £ 17.10 Group(B) 3.398 082
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<29 15> FAAY Wstel] W 23

4) 3 U 27

<HE-13>ellA B owkeh o] Hdke] digh wWisle EwdA % A
7400+9.32mg/dl, &% F 7850+11.87mg/dle.® e, FAlTAA eF A
78.00+9.10mg/dl, &% F 79.60+7.58mg/d1.2 VEFRE FAA o] g F gii=
AR FoR Aol7t Qe Ao vEsal AV 25 A4S

E BARCE FoF o7t Qe AoR yEow, afd wE F avis &
AR e frolgh Apol7h gl Ao Uehsith



<HE-13> FFF29 o] AW E S Zaki A A (9] mg/dl)

F-values in two way repeated ANOVA

Group pre post
effect F p
EG 7400 + 932 7850 + 1187  Lime(A) 1.563 221
AxB 353 056
cG 7800 + 9.10 7960 + 758 Cron(®) o 9
80

78 -//:

mg/dl
>

£ / —-EG
9.__1' 74 @ =CG
ud

72

70

5 A E=ZG2HEd g3 23

<FE-10>0 A B wpoh o] uRE=FY aH e g Wk el &% A
57.60+4.71mg/dl, &% F 6460+6.43mg/dlo® eI, FAwelA &F A



60.80+3.85mg/dl, +& ¥ 61.30£3.6omg/dlo. = e SAA 7o wE
SAHCE ol Aol7k = Ae® YERE(p<00D) S8 A1 719k 15E 4
= FAHLR FoAF Aot = Ao YEE O (0D, el wE

> N
ol
i
rir

of

5 =k

O:

=
F faks BAMOR fo)8 Aolt gl Rlow etk
<E-10> AEEFHAHES o)dNESA BAEA A (&+9] : mg/dl)
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