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=5

3. AR THRE

[

29

Exercise Time(min) Intensity Rep Set
treadmill
Warm - up Resistance training 10 50% THR
Stretching
barbell squat 4 1RM 75% 15 3
dumbbell lunge 4 1RM 75% 15 3
deadlift 4 1RM 75% 15 3
dumbbell fly 4 1RM 75% 15 3
Free weight
bent over barbell row 4 40 1RM 75% 15 3
training
standing dumbbell press 4 1RM 75% 15 3
barbell curl 4 1RM 75% 15 3
dumbbell curl 4 1RM 75% 15 3
crunch / reverse crunch 8 20 3
treadmill 30 65775% THR
cool —~down
Stretching 5
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4, =
2ogel AgE 24 A4u 2 g <E 4>9 2
w4 2R 9 P
Variables Model Part of Measurement
(57 (Company, Nation) (F435)
Physique BSM330
Sf q . Height(21 %)
(A4) (Biospace, Korea)
Weight(A %),

Body composition

(A A =4)

Inbody 720
(Biospace, Korea)

Percent Body Fat(H# %8 ),
Body Fat Mass(# =] #),
Fat free mass(A A 2),

Soft lean Mass (5 %)
Waist-Hip Ratio(&F#] 4 &)

Aterial stiffness
(cHH3E)

VP-1000
(Colin, Japen)

Bone density Prodigy . .
Bone Mineral Density(Z % =)
FUE) (GE, USA)
Peak Torque(Z o)
o Biodex System3 Peak Torque/Body weight
Isokinetic B
Pro Az 3 Ad+=)

(&4 271%)

(BIODEX, USA)

Total Work(Z 4 %)

=
Average Power(H i 39])
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A AHAAES AsA F F, dubgel A F AHAA FH ALdE

AZATHEA 72 0.1em ©¢ 71 5).

zA Z2AHE T4 dud 7] 7] (InBody 720)5 o] 83t BMI(A
4:Body Mass Index), %Body Fat(#]*]®% & Percent Body Fat),
BFM (A A W& :Body Fat Mass), FFM (A A W& Fat Free Mass), , SLM(<*
% Soft Lean Mass), BMR(7] =A%) WHR(EHA & :Waist-Hip

Ratio) 5 =4ttt AR/ A4ZAL vhd 5 A9 2 A=, 4

o] AEHor VIEHE gy AdE ZAAsted b-a
PWV (7 $ts @ -tk i55 9 5o 7 2 & brachial-ankle pulse wave velocity),
ABI(& " 3 2} = :Ankle-Brachial Index)E 733ttt WA 3= *3<l
sHMAAS BIbske b-aPWVE obel AAlzm geka 25oA S48k

o, A= S5t Al wA st HAANZ F HEFI THEACd A
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of &4l 7IEHA, AHA Y] 2 oscillometric WS AHEste] &
Attt e M-S ol &3t AAE et E Alolo] Ael 1A

s SHst=d £ ARl A FF b-a PWVZE AMEHY, F

5]
b-aPWViE #uko] o5 A (cm) W AEAZH(sec)d] HIZE YERW AolH,

HF b-aPWVE FZ9 S o583 gholt}

=
ik

4%

7
BEE4de o)Feuvx X-4d =¥=ZF47](PRODIGY, GE Medical

A

i

Systems Lunar)& ©o]&3te HAAFUxel 1A 2z F9H BMD(FHE
%:Bone Mineral Density), BMC(& 7] & & % Bone Mineral Content)®] =
A2 (Dual energy X-ray absorptiometry; DEXA)WH o] o] &% om 33
A= dzde] AAEARIE, BE, AA, B §)& AAsta JhHE 5%
© =2 scanning tabled] =4 T AAES HIEEF AT
W H4AE 9 JAE center lined BHFH w3 v, @AY H2e top
S

line ARelell 1-2em A= MA L& Fi, FES & Ha E71

ANy

At wd NI A0 AL WA A F Aol straps® 23}

o
N
MN
=
fr
I
w
o)
@]
=
o
N
N
.
o
ox
o,
i)
ol
o
il
=)
ol
.
=
o)
N
=~
Ne)
N,
X
rlr
il
.

S&4 7% AAE 524 &% 7]72 Biodex system 3(Biodex. U.S.A)
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ToA Ht# (Peak torque), A5 T HU

4qr

3}¢] (average

3T

e

work),

o 2 (total

body weight), =

%

(peak torque

o
e
oH

t}o] 1} 2 | E} (dynamometer)
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o
W
)

el F-ZA 7] 3L

Az NASAT} GA 23

#1(ROM) =

= O =
Fu ‘I—’_—Ot}-ﬂ

3

103]

-
T

53], 180 /sec

1
T

%= 60 /sec

o

)

AJr

5. A& A7

o] SPSS 19.0 version A4 T =1

5|

_cH

2457

)
E)
B

%

T
Jjo
1o
o

0

i
Do

el

ol EAA frel

ERE Y

2 t-71% (paired sample t-test)S

s

t=2 3l

3|

FL q<.059]
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—~
o

o

Sig.
019"
.009™
.008™
667

7
7
7
7

df

3.028
3.561
3.681
-.449

SD
4.65
0.49
1.96
1.37
2.09
1.89
3.17
3.86
3.01
3.67

whe} 2.

-
T

62.66

61.21
28.83
26.83
18.08
16.46
44.57

5>, <19 2-7> 4 H
44.75

A A E (%)
A AA Y F(ke)

<

A A 2 (kg)
A A F(kg)

A A 2 (ke)

A (kg)
A AL E(%)

WA, AF A @ A

A A (kg)

T

RYA
AL

T

=
=),
<

41.95
42.11

(kg)

o
o

e

7 684

-.425

(kg)
A5 (%)

AE (%)

o
or
nJ

003"

02

79
76

-
T

4.58

02

-
r
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4 6. 5 H(kg)2
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07 4

P
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61.21kg(+5.49) ©

<
T

62.66kg(+4.65)° A, &
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&

s
;oo

1.45kg ¢]
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AARES] Hsles &5 A 2883%(£1.96)A, &5 F 26.83%(+1.37)°

)
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offt
=
o
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=2
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)
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o

2 0.17kge] S7F H Ao, d7zke] Ay <
2 fFoe Aols w

L HE] WMEleE &5 A 41.95kg(£3.17)0 A, 5 F 42.11kg(£3.01) o=
0.16kgel Z7F H Aot ©@7)zke] Add 285 AF o] FAHR
o3 Aol S Holx| gt

BRAuge 4% &5 A 079%(+.02)4, &5 F 0.76%(+.02) o=
03%¢] 74 A
ol gk kol & B ATHp<.01).

g nglov, wte AYY THeE AF ol FAHo=
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Lumbarl®] A% % % 1.16g/cm2(x.13)9 4, +5 % 1.15g/cm2(1(+.13)2
2 0llg/cm2o] #HAHAoH, @73 AP LHes AF (b FAACE
freost #olE HolA &gt

Lumbar29] 4% &% A 1.20g/cm2(£.13)0 4], &% % 1.19g/cm2(1(+.11) 2

2 00g/cm20] #FAawAew, Gt AP THEE A5 3ol $AHem

+5 A 1.26g/cm2(£.10)°1A4, +5 F 1.26g/cm2(1(£.12)S.=

o
S
=
5
ol\
N
w
32
lo
e
L
~N
~
)
otk
oX,
rl
L)
Ho
oft
N

A5 ol AR %
Lumbar4®] 7-¢- &5 d 125g/cm2(£.15)°14, &5 F 1.24g/cm2(1(+.07) S =

00g/cm20] Zas9lor, @7zt A 9 A5 ol $AHCR 7o

Aol g molX ke,
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3. ¥ (Femur) T2 &

ol

e

-
R

7>, <Y 9> H

-
it

op® A <

o

7. W ¥ (Femur)

hyA
3t

Sig.

df

SD

07

1.03

7 Femurneck

468

768

07

1.02

< Femurneck

12

91

7 Femurtroch

719

-.374

21

95

< Femurtroch

.06

1.07

7 Femurtotal

7 258

1.232

.06

1.06

< Femurtotal

0.8 o

0.8

9.4 4

Femurtotal

Femurtrech

Femurneck
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+& A 1.03g/cm2(£.07)1 4, &5 F 1.02g/cm2(1(+.07) 2

Femurneck®] 7
Fow, 7 A & 4% o] FAIHS=

[e)
o
2 00g/cm2e] A HL
£-9]3 zFolE Ho|x T

Femurtroch®] 4% €% A 9lg/cm2(+.12)°4], 5 F 9Hg/cm2((+£.21)0. =

v
Mo
of
2

)

03g/cm2e] F7F HAo}, @77k A 2LHEE A% tel] FAHoE F9
3 o]l E HolA| ekgkt)

=5 A 1.07g/cm2(£.06)91 4, &5 F 1.06g/cm2(1(+.06) 2
bl EAF 0=

Femurtotal®] 7 -$-
2 00g/cm2¢] A How, @7z A

FOI% Aol & HolX it

v
Mo
offt
2
o

N
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%8 5w AgEe] Q-5 A

A A 22 M SD t df Sig.
7 Rbapwv 1041.50 113.38
) 3903 7 .006™
< Rbapwv 972.50 119.23
A Lbapwv 1046.87 125.75
. 3.591 7 .009™
< Lbapwv 992.87 125.22
A RABI 1.09 07
. .824 7 437
< RABI 1.05 .05
A LABI 1.07 .09
. -.495 7 .636
< LABI 1.09 .06

“p (01

Ebapue

29 10, B9 FHEEPWY)e A -
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-

5% E(ABD®] A - $7F W5
% 97250(£119.23)2

T'(_)_—
% AF el BAHOR

1041.50(+113.38) 1 A1,
A
87(+125.22) .

Rbapwv®] 4% &5 A
2 69.000] 74 LEd B s
frolgh Afol & B TH(p<.01).
71 1046.87(+125.75)° A, 992
&= 54000 #Z4 HAow, @r|zte] AFA FHETE A5 3bd FAASR
1.05(+.05) 2.2 .03¢] S7}

Lbapwve 25 %
T 5
of FAIAHoRE fFogt AolE

ol gk Aol & B AH(p<.01).
RABI®] 4% & A 1.09(x.07l A, &
o, @7zt A IHLE A5 3t
Holx] ekoktt.

LABI®l 4% &+ A 1.07(£.09°14, && F 1.09(x.06)o= 01°] <7}
Hoen, @7t A IHes A5 g FAACR FolFt AolE H
oA &%t
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olr

71% 60°/sec®] H 1 E A (Peak Torque)

L

717 %

1
a3 <

off
O~

e

=<

A 60°/secd] HaEA

d 2EeE A F 7ho 60°/sece] HILEA

9-10> <21812-13>9 A B npe} 2o}

Mean Std. t df Sig.
= 115.70 21.21 y
- -4.234 7 .004™
= 134.18 17.73
9= 126.00 21.11 y
. -4.163 7 .004™
9= 141.40 20.69
715 = 60°/secd] HIEA
Mean Std. t df Sig.
= 55.05 16.70
. -1.258 7 .249
= 59.75 14.40
= 54.40 12.26 "
. -5.434 7 .001
-5 66.81 14.67
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SEAA 2 7% AT 607/sece] HAEA oA FHZF A
115.70(21.21)°01 4, =5 5 134.18(£17.73) 22 18480 Z7} H%lon 4=
o] 7% 126.00(x21.1D)el A, &% F 141.40(£20.69)C. 2 15409 712 H S

Lo
o

o #3393 BT 9z 434 288% 4% el BAHOR f9

2

71 =i 60%/sece] HEFAAN FHFH AHAY *F
55.05(+16.70) °lA, &5 % 59.75(£14.40)2.2 470°] F7} HJon =9
4% 54.40(£12.26) oA, &%F F 6681(x1467) 2 12419 712 ®HAU
F5 A AR {93 Aols YERA FUAA T, Sl = G

o AR THEE A5 Aol SAFLR FoF Ao]lE BATHP<.0D).

Y
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&4 27]% 60/secd AFF HLEA (Peak Torque

o
off

Ratio at Body Weight)

AT At @7 A 2EEF A F 7 60°/secd] ATH H
E30 i3k WS dolE Ay <HE11-12>, <1H14-15>04 HE= npg}
Z

F 11 54 27)% A2 607/secd] A9 H11EA
Mean Std. t df Sig.

A = 186.55 24.35
—_ ~3.938 7 006™
< 3= 219.50 20.06

Al -
q = 203.11 24.88 B
i 4214 7 004"
> = 231.92 20.08

“p <01

¥ 12 554 27 % ZF2 607/secd] AFH HuEA
Mean Std. t df Sig.

A F= 89.36 23.69
- - -1.380 7 210
< = 98.23 17.85

=
q = 87.92 14.94
- - -5.016 7 002"
T = 108.12 18.61

“p (.01
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+71%

A

g 14 554

I

L
.

60°/sec?] =

+71%

S

a9 15 554
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524 = 7% AT 60 /secd AFY ANEANN H2e] 24 &F A
186.55(£24.35) 9 A, & § 219.50(£20.06) 2.2 32.95°] F7} HUoH, =
o] 4§ 203.11(£24.83)° A, +& F 231.92(+20.083).= 2881¢ F7l&E H
Atk A7 93 BE 970 2

2
ot

X 2YeE AF 7o BAFC

O

A tH(p<

SEA T 7l = 607/secd] AT HiEAANM HF9 Ay & A
89.36(+23.69)° A, &% 98.23(+17.85) 2.2 8.87°] T7F HAoH, ¢F9]
749 87.92(£14.94) oA, &5 % 108.12(+1861) 2.2 20.209] Z7+E HATH
FZ dAME BAHLR §Fo8 Hols YEIUA FUAT, S A= @

kel AGH wEes AF o] FAHom foldF AolE waY

ko3
T
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A5 7o 60°/secd] F= A #ol

g 16-17>0 A4 Hi= =e} 2}

¥ 13. 554 &7 Al 607/sece] & dHF
Mean Std t df Sig.
A F= 570.92 98.70
-3.378 7 012*
< = 649.22 58.69
Al
A = 645.10 134.19
-.998 7 352
< = 673.72 96.64
p <05
¥ 14. 554 275 = 607/sece] &= dF
Mean Std. t df Sig.
A F= 295.13 96.91
-1.418 7 199
< = 331.58 51.38
=<
q = 310.30 80.35
-2.557 7 038"
R 361.98 82.11
p .05
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j

(¢}

s

A2 7]

olr

At 607/sece] &AM HFO AF EE A
570.92(£98.70)°1 A, =& § 649.22(£58.69) 2.2 78.30°] 57} HAoH, =

o] 35 645.10(£134.19)°1 M, &5 F 673.72(+96.64) 0.2 28.62¢] T7HE H
Ak FHS oAM= w©rIgke] A4

ry
)
Mo

5 AF o] BEAHOR Fo

e

Aol 2 HAANHp<.05), ¢S A=
o3 Zo]lS Holx Pkt

¥
©
ol\
N

Fe ngAw FAHOR §

j

554 2 % AT 607/secd F AN HZ BS £F A
295.13(x96.91)0 A, &% F 33158(+51.38) 0.2 36450 Z7h Hglon, $3
o] 7% 31030(£80.35)1 41, +% ¥ 361.98(+8211) 0% 51689 F71E W
Atk #% oM FAHOE Fo@ Aol EulA GRAR, 3o

= @71 ARY 2EHEE AF e FAACR F4% AolE Bt

(p<.05).
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=7]% 60°/sec® Hi 3 (Average Power)
J 3ol

& 7ol 60°/sec?]
18-19>° A H = upo} 7t}

54
AT YaAte wrt AGH TPeE A
ok MslE dole Az <F 15-16>, <I1¥
¥ 15, 554 <715 Al 60°/sece] H 3
Mean Std. t df Sig.
A = 68.61 14.17
-4.484 7 .003™
< = 84.98 17.49
Al
A = 74.30 15.17
-3.679 7 .008™
<z = 87.96 15.68
p <05, “p <01
¥ 16. 554 275 = 60°/sece] Hit 3
Mean Std. t df Sig.
A FA= 35.38 13.05
-.991 7 .355
= #= 47.68 16,51
=<t
A= 35.97 12.46
-4.798 7 002"
R 47.68 16,51
“p (.01
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54 2 7ls Al 607/sece] Hi YoM #AFS A +F A
68.61(£14.17) e A, & F 84.98(+17.49)e. = 16.37°] 7} HAJoH, =9

A= AR foAd AolS HEhHA SAAT, $-FA = @Izt

of ARG THEs A5 Aol SAHLR FoT AolE B ATH(p<OD).
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T 3ol

7k 60°/sece] H

Z7]1%5180%/secd A1 E = (Peak Torque)

A 5

54
A gAY @ AR Y
3 W s dol Ay <F 17-18>, <19 20-21> 4] ®¥E uvie} o}
X 17. 54 7% A2180°/secs Hu1E=A
Mean Std. t df Sig.
A H= 69.05 15.62
-3.939 7 0.06"
< = 82.81 14.55 '
Al
A = 76.81 10.72
-3.729 7 007
T = 84.66 13.63
“p <01
X 18 54 27)% F2 1807/secd] HuEA
Mean Std. t df Sig.
A H= 31.43 11.50
-3.278 7 014"
< = 44.28 12.24
Tt
A& 38.80 854
-3.086 7 018"
T = 47.37 12.75

“p <01



= 7% Al 1807/secd] FH i EA

0

dr
Hlo

™

O

30 -

fr
0

fir
il

Al 180°/secd] HiE=

7%
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TEA T 7% A 1807/secd] HuEANA HZHe HS & %
69.05(£15.62)91 A, &% F 8281(+1455) 22 13.760] ZF7F Hdomn], $-=o
7% 7681(x10.72)01 4, €5 F 8466(x1363) 0.2 7859 F7HE Witk #

]_

= B% Wik A4 2ULE AT el FANOD fo% x

54 2 Vs A 607/secel HIt FeA HFo AF &E

2

28(£1224)0. 7 12.850] 7} o, ¢=o

=

A5 3880(x854)0 A, & F 4737(x12.75) 0.2 8579 F7HE HAUTh
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10. &4 &7]% 180°/sec? A F I FHiE I (Peak torque

Ratio at Body Weight)

AT WA @1 AR IHE A F ol 607/sece] B Fl

3 W3tE Yol A <I 19-20>,<1¥ 22-23>0| A HiE= v} 72}

Mean Std. t df Sig.

A = 110.76 20.23

-4.185 7 .004™
5 #= 13558 7119
Al
A = 124.05 11.49
-4.208 7 .004™
5 o= 13862 14.98
“p (.01
¥ 20. 554 27 =180 /sece] ATE HiEA
Mean Std. t df Sig.
A H= 4968 16,53
-3.564 7 .009™
5 = 72.40 16.06
=+
A o= 6312 1078
-3.641 7 .008™
5 o= 7798 16.29
“p (.01
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j

S 2 /% AT 1807secd] AFY AnEINA HZ9 Ay £F
A 110.76(£20.23)0 A, &5 F 13558(x71.19)0. & 24.820] F7F H3oH
=9 A% 124.05(x11.49)°1 4, & F 138.62(x1498) 2= 14579 F7HE

fol@ Aol B BATHPOL).

SH4 B % EE 1807secd] AFY HAnEINA HZe] P9 &%

o #3239 9% BF ozt A% 2% A% o] B4R §o

W Aol & BT

kT
A
o
-
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11. 354 2715 1807/secdF ¥ F (Total Work)

r2
-
=
o
N
lo
i)
N
)
2
ot
o,
ry
)
Mo
off
2
o

kel 60°/sece] Ht 3o
s WMalE ololR A3} <E 21-22>, <1 24-25>0] A Bz upe} 2ok

Mean Std. t df Sig
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ABSTRACT

Effect of short-term weight trainning on Bone Mineral
Density, arterial stiffness and Strength in Yong Women

Students.

Kang Hae Joo
Department of Physical Education
Graduate School

Sungshin Women’s University

The purpose of this study was to basic data on the influences that
short-term resistive exercise has on bone density, arteriosclerosis and
muscular strength, and its typical aspect of physical activity based on an
experiment administered on female college students at the age of early
20s.

A resistive exercise program has been established and conducted on 10
female college students on 12 separated sessions for 4 weeks. (The
students attended a ‘S’ Women’s University located in Seoul) Pre- and
post-experiment examination was administered to keep track of the
subjects’ physical characteristics, bone density, arteriosclerosis and
isokinetic muscle function. As to data analysis, SPSS has been utilized to
extract average(M) and standard deviation(SD). The changes in data from

pre- and post-examination has been analyzed through paired sample



t-test to draw following conclusions:

1. The short-term resistive exercise demonstrated a statistic
significance by affecting body composition (Body Weight, Fat Mass, Body
Fat Percentage, Waist—-Hip Ratio) (p<.05, p<.01).

2. The short-term resistive exercise did not demonstrate a statistic

significance in affecting bone density.

3. The short-term resistive exercise demonstrated statistic significance

by affecting arteriosclerosis (Rb-aPWV,Lb-aPWV) (p<.01).

4. The short-term resistive exercise demonstrated statistic significance
by affecting isokinetic muscle function (p<.05, p<.01).

With all the conclusions described above into account, it has been
identified that the short-term resistive exercise program had a positive
impact on body composition, arteriosclerosis and isokinetic muscular
strength. Based on the ultimate conclusion, this paper urges an initiative
to develop and distribute basic and scientific resistive exercise programs
that can help female college students to prevent osteoporosis and

minimize on the risk of arteriosclerosis.
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