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Abstract
The influences of health-related physical fitness
and body shape change in the complex training on

middle—aged women.

Yang, Seung-hwan

Advisor : Assistant professor, Ahn, Yong-duk
major in Physical Education

Graduate School of Education, Chosun University

The objective of the research is to analyze and find out how the complex
training of aerobic exercise and resistance exercise would affect the
health-related physical fitness and the body shape depending on the
classification of body fat rate in the case of middle-age women. To attain the
objective, 24 female members in their 40s or 50s registered in a sports center
in B-gu, Gwangju, were classified into two groups: the normal weight group
and the obesity group.

Both groups did a 70-minute training in total on a regular basis of 3 times a
week for 12 weeks: 5 minutes of warm—up, 30 minutes of resistance exercise,
30 minutes of aerobic exercise, and 5 minutes of warm-down.

We used SPSS Ver. 14.0 for the statistical analysis of the data, Paired
Samples T-test for the comparative study of pre and post data within each
group according to the training program, and Independent Samples T-Test for

the difference study of the classified measurement between the groups.

1. As for the changes in physical composition, weight, BMI, lean body mass,
body fat amount, and body fat rate all showed statistically meaningful
difference(p<.001) in both groups.

As for the difference of before and after the training session between the
groups, obesity group showed slightly more reduction in weight, BMI, lean
body mass, body fat amount, and body fat rate. However, there was no

statistically significant difference between the two groups except for
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weight(p<.02).

2. Both groups showed statistically significant difference in the change of the
maximum oxygen intake(p<.001), whereas the change rate between the two
groups was not significantly different although obesity group showed a slight

increase.

3. Both groups showed statistically significant difference in the change of grip
power(p<.001), while the change rate between the two groups was not
significantly different although normal weight group showed a slight increase.

4. Both groups showed statistically significant difference in the change of
sit—up ability(p<.001). On the other hand, the change rate between the two
groups was not significantly different although obesity group showed a slight

increase.

5. Both groups showed statistically significant difference in the change of
sit-up ability of bending forward from sitting(p<.001), whereas the change rate
between the two groups was not significantly different although obesity group

showed a slight increase.

6. As for the body shape, normal weight group ranged between the ectoderm
and the mesoderm in the body shape while obesity group ranged the most
between the mesoderm and the endoderm. normal weight group and obesity

group all changed to the mesoderm in distribution after the training.

The study found that the health-related physical fitness and the body shape
brought a affirmative effect in both groups while the variation of the change
rate between the groups showed some differences in which there were no
significance.

As for the scale of the effect on the change rate between the groups, the
study showed a big effect size in the body composition, the maximum oxygen
intak, and the grip power, and a middle effect size in the sit—up, and the

subjects' body shapes changed from the endoderm to the mesoderm and the

_5_



ectoderm. However, since the result of the research i1s judged to have no
great effect, it might prove the effectiveness of the training on the
health-related physical fitness and the body shape more definitely if it is taken

with a larger amount of subjects for a long period of time.



ABSTRACT . e
A B

70
il
T
T

15
18
19
20
23
23
23
24

E 0] e

A A A e
1
A A e

AT B
A=

A.

SH=J =

C.
A.

25

Jﬁmo
Zﬂ

B

e

3

on
"r
3
e
e

=0

oy

28
30

o] g
F. RFE A B e

E

E.



32

32

B

o7
wr
3
e
e
=0

o

32

A A A3t

38

9 W

Al H 7] 5

2.

39

)
A
T
oy
i

40

TAFE WS

11

>}
-3
=)
um.o
g
o

42

43

43

B

o7
wr
3
e
e
=0

oy

43

A A A3t

45

o] w3z}

Al H 7] 5

2.

47

o
7

B
i

48

TAFE WS

19

W
-3
=)
um.o
B
o

90

51

o

=K

jill

ol
Y/

53



i
5
o
"

e

3

B
A\

16

2> 4AATY B4

<3t

21

N

3.> 13714 A3 82575 7

<3t

23

=

]
Al

4> A4 AA

<3t

25

B
A\

29

Hold ZE R e,

6> &3 E

B

29

20
TI ceccecccscncscscncscncscnnncsns

LA =t A

&l o] 4

B

30

e

)

8> A&

<3t

32

B

33

10> ¥ BMI W3 Hlal .

<3t

3

11> Fdd AAYF M3k vl

<3t

35

12> Al AAYZF At vl

<3t

36

13> FAadd AAYE A vl

<3t

38

39

k

(3
Cu
T
o
oyl
AW

p—

NB

B
A\

40

A SIFYod|y] M3k vlw

&

11

i ) (R A,

3] 7]

2w

slggke

m
=

&

42

o
B
i
o

—

B
o

18.> A3

<3t



22

22

<1¥ 3> 137FA Al

24

A3

<I1¥ 4>

33

3

<Ig 6> FJAAE BMIO W3F

35

<P 7> [AdE AAGFe At

36

<z 8> A AAWF Wt

37

< 9> Fdd AALES Wt

38

39

40

Ao7|719 W3

it

11

i

1719

5

2 oW

42

WA
B

) =]
LS

<18 14> A4 A9

42

W
B
5

K

<1® 15> AF A



e

o)

o
il

T-

A HAHIA S S, 2000). o d @ dul A5

e 2

o

72 el

glo} Rl

%, 2004).

¢

~H

.

tH(E 1, 2000 5 A7]%5,

AARAZIF2] F

=, 300

Faz ATHWHO, 2006). #

S

o MRk Qly& Aoprbar glvka 4

A

A G o] tH(Obesity is the

i

o
Mo

—

0
o

o

< 21A4171¢]

Ell_

i1, WHO® A= ‘]

R

Az e

epidemic of the 21Ist century)’ &t

5% s Ve

4t geeE 4

7F

SERIC

L
™

pol Argz 2 2w 4

2=
=]

o]
2

o]
=

o 73 30%°]%

o] 20%°1%, 4

=
=

3% AR

94

"0

S

1}
i=4

vl <2, 2001).

oF)

’

I

_ZL

—_
"o

B

ol

T
R

T t2A vt

ks

3 <)
o2zl ol = AHe) A

2

©

t, WIRE A7

S

)=l
3 &

4

A}, 2005). A9 Wi,

o2 G IAH(HA



]

T

R

A2 of7]H

LR

<)
gl

o,

T
R

5

©

juis

=

[e]

=

47

A

ey
=

Al A el

©

o it}

T

2 24551 9 ti(Toeeller, Gries & dannehl, 1982). ©]1#
[e]

e Ay

T

hws
R84

Al

125 Sfsre=

9

24 met

o

2

L
JENRe )

o}

ARy L G551 A A 2] Wl &2

x

4]

i

2o

)

—_
"o

™
)

astri(e]d4d, 2002). whebA

—_
1o

2 ]

A

o2 ACSM(2006)%

e

2.
=

< 300~400kcal

A 2w

No

i

<)
gl

2
o)

ol

T

R

w714

S

]

ok

shel 145

S

a1
7N 5 9l7] ol vh(Irwin,

oA & m,

a

o

Q2. =
=

o) A

et al., 2003 ; Manning, et al., 1991). w}&}A o]&f3 #

o] ofe7hA] "

Q8

ol Fo g 7]

=
Hl vt

T

7, 27, 284 AAAR, ool

>

%

g Aol A

X
fas

y

T
R

H =
o

14 o] (Carroll & Duclfiled, 2004 ; Cox, et al., 2004 ; Lemura & Maziekas, 2002 ;

-

=)

watts, et al., 2005), A

[e] =
A i

A $ate] 67.5%+=

Tl A ul Rk

A

vl gksl s 2001)



— - X9
\)1 e W N ol H Wrm L} =
oo o T <7 ﬂ gz o%_v w ﬂ_ w oty ﬁq < B ww
° — —_ TWi o)) —_ X = _ 0 N o S
= wg = % M o= uwu M o N® o % w. o o . M o
=g oy O AR B G L
X N _#O EE < oy v N ﬂ_w Z.L ‘Ol ~ oy va ﬁlb‘
= T 4o o 2o ET I e h R sH®s s EBxZ
© T R BoE K g T Tom o e w w X o X
o mm o - o o T o & o R = o o T o
o X 8 ﬂﬁa x, o K me 5o 2 X T E]_ M}u N o o H w v B
Y i — 0 ] 3 )
™ ow %. i w W Lﬂw o = o wm R Aoy TN g
R # B = Ao ,Q L ~ DS < oF E D 0 < Eo N ‘m_vm,,m
Tod o IR TR g o Ww oy g = GO
A G - I B o oo T
go = N o =y > No Wo d7 i ol m ml ﬂVl_ ~+ m_. of Uzr ) ™
—~ ~ ~ - X _ o) = U =~
S o N o= O o Uy o z 4 & S w® N w E X
SET oo CﬂoTﬂumim@]ﬁy{ﬂE_ﬂ@ g0l X W
[ el .. 0 e - ey ;O
W L9 F S A R o g P
! - o of g X O 2o " ° = — N o)
Mo ) o o g O = Ay T y
— N = o~ No = o o
B g4 N L T o d ] 3 o T g L
~ N o} NH 1o ﬂAIL X ey =) 3 < W_M o} EO ‘mﬂ_ OT = EE OI 1 —_—
oy o " —~ 'O — = K o o o e o W = - 3
L < e L 8 f 2 X = B2 Ao g
0O = - = o i 0 ﬂ o0
11%%1.%%mmliﬂmﬂ@@.%zf = A
ENCHCS 2 4w S & g " A & v L o Xz
— @ XN @ 3 = N 0 w T X
TR M I PR R K AR CRN =
ﬁﬂ,mﬁ591W%m.mmzf%ﬂo_w”aaﬂw IR
A A/ B o o 8 K < = o o i~
S = 2 W g L2 ® o EOSNRNS 7 T qw moo ol
= o o= M 3 O g B Wy X X 3 X o
LR o = m - & B o T+ o & < Iz MM ~ 4 4 " o (i
= g X N .. B B 4 fp R owm P HOWogm
= T T 8 m O o 5 3 oo ma ) o o < W ogm m
%MVLB%&JMmw%%%%%%&#%%movwéw
S wammﬁmufﬂfzwmf;gM% -
~ = - - R L - FE o YT o G
M@;%%&W%MDag%%ﬂ%@ﬂ%%MQﬁgﬁ
ool T g < gl i % "~ N
fi MW w o e = 2 N.uu =t WH o ® n;|L 5 weow ol W 9O % IAO ©
° o = 5 B F SRS = L I = 9
31 = E R 3 ST N o Ao 2 T L %
Jow = L S = B o Mo < o TN T X
U e N e Q OT &o ,Q CA ™ —~ & 2
o o = T T W o= T o o o ooy x B oK X = =
WoF Jo e v X = s R R R~ B
—_ L — oy Ea i
oW T W N &

i



H ACSMel A

How Ad

}a1 ) tHPollock, et al, 1998).

As

bAg

I3
=

3}
=

23!

e ol

o AYATI} ol

|

=

=
CR

gitta Az weba 2

o

oF
"

—

_X_l

—_
"o
=
iz
o]

N3 A e Wz}

X

=

g At

=

arL
[

Aas A

oF
o
N

5

i

B

o

&

hY

e g FAY JNEARE AF

T
o
el

0

)

Nlo

—_
1o

s
el
T

Hr

C. a+714

Fol thet

S

stego®

=
=

oleH 24

T

il

2

o

K

—

_XE

el
o0

K

—

_XE

el
o

K
o

ol






o) 24 w7

A. A= (Physical Fitness)

1. A (Physical Fitness)?] 74y

7] 49e FAAAE Fold AF 5Hol THHY| whd] T AP BL ohrk
Shephard, 1968 ; A, 19972 AHE FEshA 524 -E

& e sHoE Aol o, Ishiko,(1970)% AA] - ARZ] - AAZRQ]I FH EFEE oy

s Qe u R &4 8a, WHO(World Health Organization)oll 413 2| o] @k o
A AWl A EHeBe]l aPHE AYe DEAUA FRed BT seolgin
ot

v] 2t ] A 3] (American Medical Association @ AMA)& A HE& AlA A 2= o]

AAS] A e ZAA FHoz A ArHoeger, 1992 ; 741<1, 1997).
Bouchard, et al,(1990)& 97 3l5S Jdoy= HypuzAa g2 Aghuld . <]
wd 45 G, 28, ASUA 53 go] Feo] s JEke we

A7 pedE AAAEe Augn sar

T o] QI F9 BE THE @S] WHHE AY cHoRA & I
Felel 528 ¥elal glvh webA Aol I &S G9j3) h=d Mx7F o

= AAA sEvole e & ATHAA, 1995).



9l ol

x

EETIRE
A Al 7

i

<)
gl

Sl

o
S
gslel Qeh = b

BN
T

8408 T

A

o7 7}

Ahsl ol

T

of wel Ma}Eojx gkow(Pate, 1988),

Jipol )

)

82 <9y 1>94 B

x

94

==
=)

~ o Mo CEE L
X e P blo ! L m
~ J
o w o g O
oT o — L — ~
) N N ﬂu R~ %L r
OE Eo _El . KD 3 i
ooE . T @ 2 ! P!
= o L G id
“3F TRIEs
Mv_l 7 Mﬂ w;L T ‘l.VlL < o _1._ mu.
71_ _,A_l m_.l.o =) N I 72K = e
ol Ar s < R A~ L
LA e T L
N G N
G poE R Jocs |
N X i 3
= o " o to & A@H o _,“
T OE O_ ﬂmo MurL 3 4 “._ :
Ao T ogp SRk k3 - .,
w " — i, B W 7 :
wl ) KA i ,
>Q OT —_ J_V 7L ‘V ~ 7|_ 3
cﬂ K oo 2o [ A
poTmoF R A
ol ® o R Yo T o )
P~ an pes B
Bl HE
T g = z & o 3
= S w B o ;T ,
-
i+ 2 F e wmowox
3 = N "o b
3 e o oF o o
+ B 7 GRS oo
T 7 oF MR
o8 A s No 3
BOE IO
o o - u N S =
T zp R Ee T o g it
Jo 3 mo B m ok D5 ey
GAOTI - R - i
\.mw =0 @ 1 Ot 3 ~ , Mo” . .wm. I
® 2 g DR EE R :
Jw 2w o %
EE ﬂ_OF 1;0 0 mxﬂ N ‘WL = ) Wu.o
T oW W
o H oW " T o o W %o R



ol

4

ool

4

ool

ol

‘ﬂw.ﬂo

on
)

—_
"o

ol

ol
(S

)

—_
"o

e rlsty] ool

e

5, 2002).

a9

3

b3
-

= YRS A S, 2004 ;

A9 A4 B

3. 4744 A 2 (Health-related physical fitness)

F7] w2l

S

EERERE TE

T
R

3|
«

1o ey AY as

3 of

fo BEHow el

S

a1y

v] =+ %8} 3] (American Alliance for Health Physical Education Recreation, and

)

A=< A

*

= Hhel ol
(Motor skill-related physical fitness)®} 7173« 2l & (Health-related physical fitness)

1> A B

-
st

Dance ; AAHPERD+= <

K
e
oF

o
H

Hpe} o] AW
2 AlA 74 Body composition), 4 # ] 78 (Cardiorespiratory

1>o A B+

<3

g

o

[e]
T

A= ey

oA+ (Muscular Strength and Endurance).

=i
=

Endurance), ¥

o
)
o

ol

]

[e]

qa

o 7

2
= 231 (Corbin, 1989 ; Lindsay, et al., 2003).

)

A

1, A%

)

HACSM, 191). &

Eals

o
= X

(Flexibility) £.<1



bl
Y
<]

0
0
aw.mo

"

rze]

N

"

oo

R RS

T
i

AL 71%E S0l

|

ol

—_
"o

N

TR

ol

4

AE 2

. e gz

21%h

ol 7]

8 vz}

T

R

#H 3k A7)

[e]

A SEHe

she)

, 2001).

3.

AT A

"

X

B

il

P
T
9

2.
=

Fo] o] Fojx a1 9l & (AAPHERL 1980 ; 7=}, 2002), A HF=0] =

[¢}
oM Aol ¥t

of o

[€)

j



[
=

2| 24
FOHACSM, 1992 5 Falls, 1980 ; Gutin. 1980 ; Whitehead, 1989).

R4

3ok

3

il

ol
Nm
o

B

—_
"o

B Wy AolthEA A, 2004). 1 nE

94

;on_

—_
"o

o
w
e
o

M

Yoo 2

57}

|
=2

—_
"o

fel 2pAe)

©

£ Ao Al A A

1Y

st

[e]
S

OF =
L T

pol F-el7k 714

©

olth., z1elm o] R4 e

ol

<
o

um.o

"

—

=
%

o

(%

<)
gl
H

= |

A =]

T
R

4]

k)

o Ao PHEE D
NECREE

]

Z_‘
2 A E e vk

W% A X ¥H(body fat), #A " (lean body

=

[e]

X

AR Al
g, A

]

R

T

R

KX
T
=

&}

ok

7F

TR PRI

g

T

)]\1__
[

=

sl g

X

2 Ape] AT
74 )

sy
-

a. A A4 (Body composition)
2 A -2 o]
mass) 9]

1995).

ol

REERESE

3.

A7k B

Qs

oAl

<)
gl

ojele] o] F-sA of
— 10_

T

R

FAA A



Z] & A 7]

=

=

A
TPe] 2743}

A

.

3

)

AU
Tﬂr. j_‘j%]/}‘ ELO]
/\]_%_

_/':

=
) <
ﬂ e o]
% e T =
LA =R o %0 L
B ol 70 o) o %
Nr hy 1 oT, sl ME N
- su
ica = wm o 7o R # KB K
He =z md o x o ol Mu e " o
)l o W oo N < o o o o < <
oy n " o - s il = o ) = oo
- w R © = X o T ° o o 0
> »E £ 2 = 9 ® P M) T & B .
b Ttz ﬁj,a; SRR = o
o o) X o m - wH w x i Hyl o]L < X A 7o A~ mm
U o Yo w5 < & Z o T T e %
).fz 2 N Mﬂﬁq_ SIS ﬂA ) T
o S & o o = = o N i~ - R’ o ﬂm wm 2 E S IH Nr
‘ul % —~ g —_ X ‘u| N ‘mo zo ﬂ.jw ‘_nfmﬂ _Zl ﬂ o fl HL ﬁo mE —o
o X 5 i e = - o o Al X
w F I iR o wox o v o 70 ™ rood in
4 5 T 8 s " 3 O o Y = W ol Bl o x
< %o w 7 mcrg - i ™ T B oo Njo ol o o o e %o <+
— = — ﬂlo jo ﬂo 1 - = o I ZT oﬂa ‘% - \Ul ﬂ@ Zﬁ ‘_.ﬂulL
wﬁiiﬂ EZ;?T; ﬂ v s
- e _l ﬂn
Eomﬂﬁoww ﬂmfaéfv ggmmwg =z
— - o) 0 iy o0 ol =y ol K 63 _
< E % RN R ol o e o . T
ui?w jofi; iﬁﬂm% - Zo
ﬂm%#% Ofﬂ,gﬂg1.iﬂ ¥ 7o
= W o) o - o Mo O ﬂ ,ﬂ/M Mur - - T = =) o5 M@ i
o - W X e ab o ERNCS X h 3 <) Nk ~
= < I 0 ) = ~ pil o ™ rd ~ B
= iy & o Mo = T ~ = o —_ Lo iy
= NEGS ) o ) = Ao ) o < ! o X o ol
ST " X 8 <0 3 X e T ﬁ X h my = = % o
aENHLm amwwmjoic%mnﬂm R
A;,ih%w 1@?1% T o
& 2 o i Nr T W iy B R X T N oy -
T %% W e w o % % - - o5 [ = " = T i @
o5 mr omA %0 \_%l — mﬂ oL 7c <+ MM wﬁ < L WH ol o
™~ — ! N - . o =
! M oS W w = o w ~ g % o)) = W ) @ I
X = = 5 © ) NG o T 2y B ik 0
2550 mgﬁe_@m1 B i
dl H_T ‘._WL Ot iy ‘_uﬁ @ ZT \H 1 KO ﬂ_OF ~
T _12 n N2 w bjo ~ A %o %!
E K oy & a ey = G
xmom1mhog§oejﬂw
M%ﬂmﬁmﬁﬂogex
@ A o in ww &
= I ® uin
o) —
o <4 i
o

11

b A
- A A
T4
= (Ca
rdi
lorespirat
ory E
ndur
ance)



D

<)

o

1989).

ta s

%

or
ol

)
™

R

B

i

B

i

i

MEFEele &

T

R

AESERETE

T

R

1417

k)

hLN

ATPel4 ADPE #

=

=

A tH Astrand, 1970).

37, oA
gkar

-
st

==
=)

At H (L /min), SIAISE FH ohAbA A 5 F(wl/kg/min), A wA)

FH o) Ak A F 2 ((l/FFW/min)e] 2l=dl, A

N

T

A
puA

#

kGl

#

s, AAE6 body fat), A AHA|Go]lw A XA

x

N

A F & o] th(Wilmore, J. H., & Costill, D. L., 1996 ; &8d, 2002).

A A F(VO2max) S 25 F o

#

]

0
27

of AmAE Bolw, 1
A A

I8

H
T

]

%

20~30%

, VO2max= 209
o2

_12_

F ok g VO2max £ &)

Faaske] 60t

HehlE Al

104dvkch 9% =4
(Cumming & Borysyk, 1972) 31

ko3
T



JAR: =
53} vloly

€]

==

3
5012} =
=

Q1 Ti(
Blair
s et
oper, €
, et
al., 1976 ; Gibb
Oons et
’ al. 198
’ 3 .
’ Statt
ery et
s al_’

.

1988 ;

pw s
- oo T
[l w ‘mﬂ ) —
s o 3
) N ~ 5 Plo
Bop B ol %
M%HM@ i ol
o Em o o. mra M iy ks o o
g o o N 5 Ay o T T
X s % &P T N T N i oK
T o o " \qw J= ! N i G| A % m
Lo o & © i & Ty o R i
AR R = = mgmofL I %
A K H_AIL ™ 1) B 1o o=
_ E o W ) s B 7 T W Eae - v
o N R 2o H g H¢.01¢ =
(i T <8 oo o m oy W & < G
Jo = o — w o ﬂm ol - X o m £ T 0
i i < » oy ® S cr o< £ o %0
aﬁmﬂdr.ﬁﬂ - 2 L ° éﬂl? g + 2 o
W Jo R = A US> o i o K 3 %o 5
Lt < w TR o T & “ T2 s =
% ~ dk o SR K o Lo o ® Z 5
- T B.E = AT o < o N EO m m e
e ciai ﬂ%%q%oﬂ% .
[ ) ~ ! . o L
O#L@}EW%E% mﬂwﬂ%iﬂ,% Mﬁq n S W N
X7 T A5 w0 = W O 5a T » W f
o 2% LI T B g % S T U e
) X X oy o . ke ol o 70 o) _ o Pl W g - o
ay wWo o = ol % i = 5 W N e of £ = H]f S = N
i wﬂa oo X Eﬁ = = 2 £ w bk T 3 N % 3 "
- . ~ o e N = 5 N E G = - i % e
Ho WO - %O Mo e B N N7 & 5 o -
X X 5 = A 8o s =
i S T = N 50 C 3 " o J= 5 5 x° M
= woR o~ 5 = X o Y = .8 - ol
N ol Jio ~I o -~ D Y 0 o Q b <P L
4 < oglﬁoof wmmﬂr% %oﬂﬁﬁ_Acm%gs
MAT,;V@wiMML mmmg%m_@@.mmﬂmﬂ
0 = far X = A _ o B° © o =
am:w1m7uwﬂ M%ﬂm%%oﬂ%mcm&z
> m o W BoEE o onwo® w4 5 g 8 - F
T i ) g CRNCEC b 27 £ = X
R W ° ﬂ]h% Z e
w0 L . ﬁf = o o 5 AR 5 5 v X
o ST N Mo nox H mﬂ A g ¢ ol
-~ l %o
i?gfi%m : e
@%ﬂ%%?mmﬂ
N (7oL R Xo 8 - o}/
n .
< 4 O o W
S 4 i

- 13 -

s

)



30t

T
R

o)

)

o 2o A

} 59 (Bemben, et al, 1991 ; 71X

5] A3

<}

Fed 50~60th ol A

)

FUEE ey A4

OT.C - 1 o o -
-y % MoK W dr T 2 9 g - —
< X F W of o ;ﬂ ﬂw e s g wm wﬁ i -
i N g X ® a M z g o = fal
o oo A g o v Mm R R I I °
oF W OB = L o X o ST + oy Y ] K
el O O B/ 7o 0 e orl ﬂ N m —_—
" o o [ & <R ol in W o 4
s oL - = T Y L Yox % (i <
e oo ¥ o T W BB w BF o b %!
W woRe L g W o Ry o T o o
) B < o)) X o Noo
% ﬂom ol . ) Moot o T o= R =
" oo W T, o T O W % & w% )l M [ e
1o o OT Ot a JL Ny = " o OE o ﬂ_OF o AT
_ B E RS T oo P W 5 4w Eow
™~ — Nr 5 Y ! - @ )
A 2 g 2% T moE A S
i w8 - it ok o T oz ok s
e Mo e e W oo W u@ R MM o & T o A o
2 T g BB dw ¥y T T - L
o T B RO J ~ . o
W < nﬁﬁu o T H.MM oy o M | m v ﬁ Ml ol ol " ‘Lmﬁ \w% WL
e 3 R ¥oa 8 5 W O® R o = ol
C= R~ A R L N B
Jo B A ) S R - e
T N N DT o R
i A N AR O O olo < o T o (e Wmo o
A= m YT O = A o AN w et VM 2 ol = m o oF T T
a oW L gy O A T L TR ol x
X TS| KR 4 = R S ™o = 8 o ow < b
—~ X % > — oo M A H B x 8 5
o o) = K =z 2 woon C N T &8 =K 5 © & I+ 4 o
= owas,ﬂflm%ﬂ%ﬂw T oo = ® W E B g R K g
f [ A=l = 2 5 Z
oy g T E Em D B S o = 2 M w ° § & 7 M -
M) 7 3 S oo T mw H ] X & % % 0| 5 o5 O " X
SESTE L LD e kRt LI B B
%m;L%MHMW@ﬂHTﬁ daﬂﬂ«”%mmﬂ@%@
Bl o ok ™ =3 oF Al oo g T S £ m B e o

_14_



of T % = W Wk W T o ol Mo of
O T T o g W g T B
Ao wm o] N Cal B W ~ ~
7o %ﬂmﬁ % = B oo g o e COSI
o Ho a5 = Ho W_u als = A o T o ~
ooy T AN E o By g I g ox
P T 1 - o -
e le SR B m TR
BN W oo ®M g w oy
B o A W g R o N o W
Xoo oo o D . S SCY
A O A Mo F W o o
N © = wooR A x o W o ) il e 55
o B @ 7T o B EPR oow® T
%%1%% oD o W T g ooy P
a M Lﬂ o wom Do 0ol
— <
pisz RS ERIERE N
I T e T T oy . il
~ ,HullL %o " Nr BUS W = ﬂﬂ o e g oju Mu
LI o IR (O
= %0 ok o) o] ¥ . e o X0 o
o r o N o= o o
nomua%? T op P TR oW E o oy ¥
T o4 IE = @ X 5 ook B o T oo X
T = ﬁﬂ B mL o wm of o omrm o N M % m ok M
ol @ r- oo o, ° ay
— L T = 3T EE OE JL el ﬂ_D| o - ‘Mﬂ
O}QW@W. %Lﬁo%ﬁo,o@%%u«ﬂﬁ
T 8oL - T R B o T
7l folN - — ~
B R ES EmwgmTas | g TX
’ MTL, W % o m e - © W o}l 2 W Y
~ ! — [ - o
Bk ook B kﬁ%ﬂ%%%%oﬂ&cﬂmu%
CLFRLY EwieocwegdaidPhg
SRR 2 T o o e Z g BB weow
G0N N N 7 wOB T oy
g N e B CIE S o Lm z = S ﬂm
jo OB MR g o oF S owow LI % <3 oﬁ 5 o
R M SR R ) W ~
Ho o @ oW W T ENCO I 3 W o o A T

et

©

1995) a1

BN
T

e d

ZHA

=

=

_15_

2] 7hEw ¢

x

g ol

T

R

&

[e)
tHHoeger, et al., 1992).

R4

7
o] A
<)

[e)
A

R

O

97 5+ (1980)



G A4 ¢ % (Aerobic Exercise)

B. 72485 (Aerobic Exercise)
1.

—_
"o

o

o] (1 4 87 % 3 <)

oh

8

4

FoH(Ad =2 2000). 1 ER

R4

9

SHA

)

27

=

o m (-, 1999) #H &

A

B

A

B

A=l A

v

1 Z4del Al koM 7]

el g

Q

I s

T

R

w
i

ol

=

Ho
o

e

B

A=, 1995).
H7F AeHA AL, 1997).

.

AT

tH

R

T

—_
"o

=

R

=
;on_

No

_16_



ol
o

—

X

o
i

o
)
i
7K

7| ¢

2.
=

7 1 79

o}

THACSM, 1995 ; &8 8} 2005).

o

H

=
;on_
w
X
)
B

=0

it

2|1, 1998).

Hpol Zom &

2> A H=

-
st

$EAY A7

ACSME] A #l| %]+

shokel gk,

e 17

©

OF =
L T

7)ol AA 55 A

(ACSM, 1995)

Z]

i
| 25 oflol=n), 28 ofloj= wf

[e]
A
b E52

°] Slrk

- 27, &4, ARA
j
5

o|=

- &Aoo
Tk

4pe)

1. ¥H

s AR,
o 417 Azo] o e Abge] 79 VOpmaxe] 40

o] 60~9006 H VORmaxe] 40~5006 Akole]

2t
A

2 4

¥
&

o] X

of e} 20~60%-

7

- 2

A

i‘]ﬁ
=
=i
C]_

o e} 25
I'54
-5

i 54, A2 A

i
=
[

’

§_‘r
7219
o 4

Folo] $55a
A

) -
R
St

33!

d
7y

7],

2]

Z

A %

S
-4

PN

&
R

=3)
h
O
)
’

Py 12)3 §14)

<

(

_17_



S}
=

B\ o A~
=g A5

VO2max 60~85%°l4 30

(VO2max 40~60%)°l 4]

T
R

kol A

4

rze]

i
)

1

o]
K

71 Al

=

AGAZE =

Z1d el A o A

7+ = (VO2max40~60%)

P
T

= 16~20

A

7HA

33l 4 532 &

T

N
E
Ho
o

ARE=Y
o]l BE AZEH A

=
5]

~37v}t}

171 $1al o1

Al FE fA5

=2 3

=L O
ke

=
-

Cis

12A] 7kl A 1A ZF 30871

o]

it

M

ae

= 9o
o =

B4 AAA B

™

e AT B, 2005).

T
R

sk7] m el

&

AU A2 o]

FoHOscai, 1969).

S

2.
=

A A

9

_18_



A5
) )
&% (Resistance Exercise)

C. A3& = :
q 8l -5 (Resistance Exercise)
se

1.

o & L
i —
Jo il o o T Ne ,
w o a M - T M T T
Moo W o] O % 7 oH Jﬂl mp 1r
5 o= Ood g X G Njo = = X B
o m =K = £ W =0 W/F I T N oF
) R H = KX Gl R E Mo oW o
w}.&l T ﬂMO —_— éo ﬂ —_ ~/ ™N O_ OT E
o Xow A RGN A A oH o
L © o e 9 xﬂﬂ 41711@%_,% mﬂL
g s X ° Y
N = T oE %
w —_ o BT w £ S5 o ay ok
A = ATRRCHNG T o ol
A JL 0 < — T m ° By == .
T = P Z oo e oo £ o
~ HgﬂﬁR%ﬁoz o B g A B
R X io_Mﬂ%m@ iaowme -
<N . 0] R N o ot Vi . ol )
0% Nlo \m o el ) H.vl \_lryl ox B iy ‘Wy 0 o
ooy S o oF o o M o = = i B 2 ol %
TR JS oF Jo° o W g
T @m oi T e I il Mﬁ = We woON ojp
aammo%%wuwwmog MOMEWE e
- N AL ¢
TR E a2l A T s
T U = g X £ 8 = - B
oo o= o M @ g § Moo = = £ = =
T o EOE T o ow M OE 8 -
X %%%ﬂum_iy 5 % 5 g
m Moo of ) . . =y 2 R o W an 27 1Er,ﬁ
o_,ﬂ%,ﬂmwmrmﬁ @ T B M o
N B e s & X B A Z 2T o= i -
iguio;;om ;52T L e B
oy O o o= X N o 2 S do W e ¢ w
ro BRI S T No © = L = R 0y =
roowoR o - = ol o] 5 0% .S
" G ~ M B 7 B2 Al S T
AN o = ™ B RS 2 om0 E E o o} T
Mﬂ < [N _6_1 ~ ~ 3 ﬁE 0 -
g ¥ obow d oo A - o T
ORI N — el T e ol mr
B X4 m% PN 1@ T M/m m o = o PE ok
< ] R L — o o _ ol
W o e ME M..Ma & W_l T H 4% MW o % i ®0 % 1 POM Lo
~ e o v oy O *

_19_



1RM(one repeated

o

==
R

o]

it

0
il
)

R

¢+

;OE

o

=)

& 7oz M ZAATH IRM2 Hd 13

maximum)

il

A 53]
739 1IRM9] 40~60%7% = (231910~ 203])2] 3set &Fo] AAH ™,

1% 5RME

Z

o},
A 7e @

s

juis
=

=]

ro

:{L:]_

olebdl IRMe] 60~802%7 (319 5-10%])9] 3set #-5°]

A3

3|
«

21 A 8ok eHeH(H 31, 2005).

=L O e}
e

33] 9]

g

K-

o}

IRM <

1IRM = WO +WI

of
=
MR
%

H
Ao

R4

& A

-
[}

o] 7}

s
BT

s

(e 7~83 ) v

WI = WO x 0025 / R

)

ining

D. 53 Ed o] (complex tra

t}. Sale, et al.,(1990a, b)

2

.
;OO

ol

7} Hunter, et al,(1987)2] <1< w

0
B

2] 31 McCarthy, et al,

o,

B8R

—_
1o

I

R

o

.
;OO

ol

e oleig A

(1995)

23!

.
;OO

_20_



B % 7 $% vl e ANEL dPAse Bye gk i Aolg molw
Qo 1 flor $ES A%, W%, A7 ¥ £%9 Fyo NPAs s

AR B3t Ed o F PFK ¢ LDH(lactate dehydrogenase) 22 FA4AAd dAbe] #
ol sk Gao e Wb gldAR 28 2 CS7F FUhehe Aoz yEryior
=

(Sale, et al., 1990a,b)

HEHAE FAsts wWHA diste] Jensen, et al,(1997)2 A ¥ &

OHT
nJ o3
ot
ot
=2

1. A2 7

R AEL oy X2 BEFEe] gtk olu] ad] ze]x Aldle] Hippo—crates(BC.
400-460)= A ahe] #HAA AFE T8 (Habitusapo—crates @ #31 FT%53 A7 4
&) & (Habitus phthysicus : Z 31 ofgl &)o g BEFIr} & Kretschmer(1925)= 4] gt
& (Pyknic @ =31 &2 A¥), FAF(Athletic), A17d3 (Leptosome: & 2kt A &) 9] 3F7E
EReder AAFd3e] #ES =3k Sheldon(1940)2> U] & (Endomorphy), &4l
A% (mesomorphy), 1Rl E Ectomomphy)®] 3842 HFch 1 $ v=re] Cuteton(1941)9]
SAFES A wEd WS A AL, 29 AR Heath & carter(1968)0

o8 7H raske A Agadd e dRden o2 IAAH RS



o BE7E Aol

s

HA

S

chey

O

JElO
30
=

lary:¢

i

FH oA 7}

=289

ur
=

b

T
R

Ve (H 35, 1991) o4 &1 20T

B

s

Aol A & A

tol Apalel ol mel Aol et &

043

& O
8 =2

A

, 1996).

-
<

oH(7 9

ol

s 22be] AP, W,

she

Fel 4,000% o =

17] $1s

S

@7

2.
o =

Sheldon(1940)& A

g, g Ee] Al 7

<3

o B I IS gl iy
m 5om| wr T awm
Tl o |35 0| = e By
e I | e Bl Il ey R Bl
.iwiiivﬂgiaiw
T AN o o] N o e T
S e R A A I N R
o Bl Bl SRl R g
R B It P L
= = N
mgix,iigx,yﬂimﬂz_w
RS B AR ARSI AR Y e
of | 2| |N| 2D @ o T ]| ]
I P e P R IR b ke g B
LR MR N
R AL R P R R e
mEmE2mEmE133mEmmEoLmEL7E
TR TIRE T RTE S 7Y
N I RS
IR R AR g R R P A R R
of | of | od| of |od| of | o | of |od] of | o) | of | ©
111222233311W
T T TIRT| T|T|RIT|IT|®|S
o "o B [ [ 0
‘oﬂﬂm‘omﬁ wuuu‘owuuu feia wH
o B = | B | = o | BE| =
%Mﬂ;ﬂ gl | T = E
mmo‘ooéonmo ommﬂﬂo.mmnum%oo
[ sk liFe) @H‘oo LSRN
w | &8 | BT gm| B = gmogn| 8| BE o
Hﬂuﬂuﬂﬂuﬂuﬂuzfﬂuﬂuuﬂuzf
F == T Mo o | e cik-y
AR RIS = N A NN AN
—_ —_ —~| 8o
FTEFTRP o T TR ET T TR H
- ~ RS

_22_



.
=

E=
V
o

o}/

tol s, s, ngs

5
glom 1 FAQ BFE

<198 3> 137F4 A

——

=== ﬁ W
e e e——— o/ =
= — = \L._
o | |
GAth\HH“:W\Hﬁ ~ E-H

e e —
B i = —

“ra
ﬂ?
!ﬁ
)
viliHU:m
e
=

B0

-
-

(xS

_— ® g =

- O

mog A

. 58 ™
ﬁ”ﬂn\-“.&ﬂﬁ“\ﬁ'\!' — v/ s i
em————— E2 H oo
———— ., i

s

<719 3>3 72



vl

A.

o] 1= 40~50d Fdoig

|

—

Lq_'

=

(%)

5D

W

=0

H

A A

24.09+0.99
34.41+2.23

E4e<E 4>9

ai

&
=

SEIRNE

&)
=1

A& (kg)

51.97+3.34
67.65+5.45

st v

S

2 T

ZHem)

—

A

160.60+5.36
160.24+3.00

=
54

=

Z7HE o) A (Informed consent form)o] A 8} =&
=

SBIRE

A 7 (year)

50.58+5.72

50.67+5.34
& 127 F933/F) Edl

Ay

&)
=1

131

&
4> o

Bk
&l

)
st

=

=

<

o] 4}

A%
12)
] gt
12)
43

(n

al /E}
(n
)

o

:IL

i

lex
il

2

4
e

-

=

_y
B

_24_

<9 4>9 2}

R

A=

A
=



AT A AA
FFFAA BT Al Fdod 249G AT 129, vk 127)
l
AR 3L
BT =X Z2AHE ol&she FdoRA Edold A
Edold e &3 dAe] #A3 FHI oldlE ER
l l
BAAS A 127 vk gk 129
l
AR @AHEEﬂO] d )
AZad Ad SARIATFEAZ, BMD, A #H AT O%i Hpol =), +¥
(ete), A FH(8BA0717), FA4 (S o;o; 73171)], xﬂﬁé@f\}
125 Edoly
l
AP AAHEH Y $)
A7ad A4 %Xé[/ﬂxﬂ?ﬂ(xﬂv BMI, AF AT (e 2 wrol=), =
(ehe]), 2ATH(R AT, FAL (SR Fos F37)], xﬂww
l
Az A
SPSS 14.0& o] &3] F A4
<9 4> Ay HAAE
C. A=
B Ao fAMAS ST EY (treadmill) |83t on 7t F4 gE S
SA4E S8 AH7HA A S o] &tk i Ao o] 8F A =T B 5F
a3 5> ok

_25_



22

10°
ze)
iy
K

v
gl
M

B
Vv

ﬁo
70 ol 70| T o
b Ar| A4 el
o | | M) o | 0| | | 9|
of ! iy
%%i%%ﬂx%%%
o | 5| =% X0
- R G T
ol o | ™ | Mo| rie| XS] THI T o
N EO\JMOLMUMW JL
OI‘NLMH&
B
—_ =S SIGIGICIGEREG
S O | LY e g o
WEs2T 55555 5
ALMKﬂabKKKKK 4
PSS S s S REAE B
S EEEEREEEER:
LSS RO DD D
B oREEETTET T
SN = LI e =lferif=={oefyen] Qe
E=IRCPIROPIRIPIRGD! D)}
R ~
— - mo| ™~ | D N | o
= S b
N RO I ) S| o o
K zﬁme,/wmo%ﬂolﬁiﬁo iﬂ
~| 0
i [N U)oy B0 B o R
ﬂﬂﬂotlzﬁull ™[0
| |y | LV el | F || o) |, AT
Y g NHJI or D U._ﬁ
sl S e
| < )
< ral kSIS ey
o

Jﬁmo
Zﬂ

B

oy
T
"
e

e
=0

oy

ﬂmo
i
B

=
=

%
e

T
R

2

tem, 4

a7l 3

2 ¥

A A gHs

—_
"o

_Zrl

_Zrl

Ho

HAl skl

S

3¢ 3

il
olp

ol
)

=0

rze]

_Zrl

A

A<

g3t

=
=%

A2 XA

9 mhe

_26_



JH

e B - Rt

H

2

Bl =

i ol

Hr

ol
il
AR

DA 100-1999.9cm, AlF 10-150.0kg

ARy

A

. Load cell(A<4)), Auto Cursor(X1%+4])

X
N

Z}A| 2

oL O
LA -

o
=

e

rze]

A

10 - 300 mml 1g, ™} 30-210 bpm

409 A

. Oscillometrie ¥, A& 712

<

=0
el

A

7] (IN Body 720)

g

A

N

o}

K-

v

=
il

i
B

A

=24 H (Direct Segmental Multi-Frequency Bioelectrical Impedance Analysis

Met®, DSM-BIA ®

<] (L),

el (@), Al

X

D A kg), AL, Al

(%),

=
=

iy

7148 (kg), 5% Fkg), A

L=
T

W (kg),
A WE(%), F-E717), vk (%), Ad #EX4=(BMD), 7] =AM (Kceal, BMR), #|

AH(m), A

Eal

kgt BCM), A

X

Al

A3 37 981

H

L

T
4

¢

G

~H
2%

A

s

_27_



=0

H

;A7 o]

<

=0
el

A

jrzel

N
i

o

v

A

A

H

: 5.0 - 100kg
. Potentiometer A ]

K

s

S

e G

[e)
=

3.

1

A
Qs

ApA ol A

Hal & 2l7) 057 HEE ol

ur.o.
= =

1

A

)

i
0

A

0 =20 ~ +40cm

ﬂmo
i
‘_.&o

—

3

_28_

e

S

B =
‘ﬂ?‘ﬂ‘%}

A=
. endomorphic component)@d 52 24
AR F

1

T,
H

pEE

a4

[¢}
= -0.7182+0.1451x 2. SF - 0.00068x 2.SF + 0.0000014% 2. SF

(D. Mg 84 (Ales
b

a. Heath & Carter9]



=47+ AbEetd + A sk x (170.18/417)
2 (0 24 mesomorphic component)? =2 2 A
+ AS#s 7oty A eI 2
= [0858 x g=F + 0601 x PE=GEE + 0188 x FHsIEHS) - (AF
0

, TARASS = (F NS - A RS 5/10 A 6L H ¢ =
shE 9 - oF & A 3 sk W-5/10)
(3). gAML 4 & ectomorphic component) A9 AA
Zat AFo2EE T3 Ponderal Index(PI=2173/3/ A=) <& F-5}H
A v A
= PI x 0.732-2853(PI >40.71¢] 74-%-)
= PI x 0.463-17.63(PI <40.75¢] 7-%)

(4). AF A4 E(somatochart) ] 2]

>

AGHAggel s Faxl 37k (1. IMes)E B de A¥ 54E&
& sk olE FU Ao AGAALAdM A e dotrr] AsiM =
X, Yo #Hugs 7

X #gt =ouges - Waldas
Y #dEgk = 2 x THgas -(HEges « ofugdas)
o7 skl T X, Yte AFAgndel e Hudwide AL

= L}‘E}LHO%, 137]’X] X] T,]:_'— Eoﬂ [q,‘:q_ j‘ﬂ@é% %Xéé}(}iq

E. Edolyd x= 13



=13
©

Jehe Aty BAE

44

—_
"o

TR

|

B
Vv

N

B
| P
NO | o Wm%

W o | DB g
& M S WDHE

o Mﬂ% Uﬂ%umm

=y 7ﬂu03

- T ﬂoﬂEo]Eo

T Dw.m T of

= = zTWE_ﬂ

T W% W
W %M W) o v
M=~ zﬂg
o
2| | F
%o | oF

o0

&

TlOM NN
oy | 8O NN T <
= Ho Mo | po| o Ho

off | o |oR|of of

B
Vv

N
N | X = o
— || % &
S
N
pil = I R
HNSS
2
N
El1R| | o
A__l~33
B
N
618 o o
PNSS
N
SNEIE
%@%Wm
O | ~—
Tl A E
oft | B

]_

A

[e]
=E

|
&

A ¥k=(target heart rate, THR)®} ¢

-
st

1

9

o]

=
=

7} S (rating of perceived exertion, RPE)

<

A

9] 60~90%, i

=

H el 50~85%

skl

5 Karvonen &4]& o]&

3|

J3, @A) AE e w1

_30_



2
=
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