1 13-15

2.
3.
4,
.
6.

13-15

8
(Pituitary gland) (Gonadotropin hormone)
(Gonad gland)
" (Growth spurt)
0
9 13
N 13 13 14

15



ifJ

1-2

15-16

1

14-17

16-20

14-17

)

2

18

(Maturity)

16-18

16

(

15

1
13

17-21

1447 )

44

25

13-16

12-16

33



0-5
6-S
9-11
1-3
4-6
1-9
10-12
13-15
16-19
10-12
13-15
16-19

12

1.6

11.7
16.5
Ztos
29.3
41.7
53.9
30.7
43.6
45.1

5S.9
66.9
69.9
83.7
105.7
120.7
134.
153.
166.1
1317
152.3
155.0

2531

12
16
22
29
42
4
3l
44

26



© ©o N o o1 &~ ow

10

12
13
14
15
16
17

711.30
79.15
86.85
97.13
102.
110.85
117.74
12157
12531
129.07
130.03
136.27
145.84
154.78
155.95
160.93
161.14

76.30

87.52

99.57
106.81
112.20
120.87
125.
131.94
134.49
141.75
142.33
149.59
162.04
166.30
169.21
17137
171.70

6.60
10.66
10.18
13.51
14.29
17.06
15.36
21.72
21.87
24.06
28.18
25.62
35.16
41.28
43.56
46.72
47.64

11.60
12.34
13.82
17.65
19.57
22.56
25.06
26.28
28.87
33.18
33.30
39.38
40.68
43.00
54.28
55.68
55.66

2531

27



~N oo o1 B ow PO -

10

13
4

16
i

71..10
3,33
86..66
96.,66
101..80
118..19
116. %
122,75
123,46
125,05
132..16
142.,30
146..26
151..24
153,55
153..66
154..00

76..10

36,31

9,74
104,60
117.22
117.39
126.,05
127,03
134,03
140,11
6=
153.70
157.66
160,00
159,97
160.04
161.70

6.,49
9.2
10..26
13,23
14,46
16..84
18.64
23.45
22.10
23..80
26.11
3.8
31.110

41.49
42..76
43,54

11,49
11.8
13.26
16.93
19.00
20..1S
24,52
26.47
29,54
Ol 62
35412
43.36
46,26
50..36
51,30
49..16
52.38

2531

28



6-1S

AN (TW.) 170

160

150 |
140 |

130 1

120

110

f

mi
(2520) (
. (Cross section method)

- 25%3)
1 1-

———— g1

— WON

01y (1)

29



WU

(nn.)

14

14

1

M

6

S 10

Uszd&m

e BAg

30



(Grinder,1973)

(Tanner, 1962)(
2533) }
5-6

(Lohraanl 1957)
}



68 1
14-16

13-15
10-12
13

6-10
10-20
20-25
25-31

3l

16-1
21-23

12-15
15-25
25-30
30-35

32

12



33

(2527)(
, 2530 ) "
5-15
#
2
-
1 (Cholesterol)
(sterol) phospholidy!
phospholidyl
(Steroid
hormone)
Lipoprotein I
150-250 100
1 (2520) ( , 2530)
2. (Triglyceride)

(Neutral fat)
(Glycerrol) (Fatty acid) 13



34

(Adipose tissue)

(Free fatty acid) (Glycerol) )
(2529) , 2530 12-13)

(lipoprotein) LDL, LDL, HDL, cholesterol,

Phospholiped density lipoprotein low density lipprotein
10 13 15
22

30 -135 100

(Excess of hody fat) I

1S 15-18
20-25 50
30-50 10-15
!
30-35 (Triceps) 23

30



1 (Genetic factor)

(Bizygomatic twins)

factor)

10
40-50

(Bruch, 1950) (
60 76
(Inactivity)

(Identical twing)

85

80

35

(Newman, 1937)

(Environmental

", 25%9)



(Rony, 1940) (
!

4 (Mayer, 1959)(
{

3.1

(Inactivity)

36

- 2529)

- 25%9)

(Eating behavioral factor)



37

4, (Emotional and psychological factor)

(Anxiety) 1 ('
!
B. 1
!
(behavior
disorder " ' (chronic pyrexia)
"1 ! (2536)
20 20 6- 7
80 1 3
(Obesity)
1
(Densitometry)

! (deuterium)



40 (poassium 40)

1
2.
(Obesity)
20
(Overweight)
' 20
1
3. (BMI = Body mass index)
)L
BM %
1-19 )
2-5 6 1
4, (Skinfold thickness)
(Skinfold calipers) o
a 5

(Android pattern)

38



0.9 1.0
|

0.75 0.55

(Simple Obesity)

(Physical Inactivities) |

bone age) (Puberty)
(Secondary obesity)

39

(Overnutrition)
(Advanced
(<5%)



obesity)

sleep apnea
(Alveolar hypoventilation

40

7

(morbid

Pickwickian syndrome)



41

(osteoarthritis and sciatica)
(knock knee)
(bowleg)
(Coxa vara,leg,calve-perthes disease,
or slipped femoral epiphysis)

(Intertrigo)
5% ( Morhid

obesity) (Acanthosis nigricans)
(Insulin)

(glucose intolerance )

(Insulin resistant)
(Noninsulin - dependent mellitus)



menarche,delayed menopause)

(oligospermia)

(cortisol)

42

, (early
(anovulatory cycles)
(impotence) "

(androgen)

(growth hormone) (prolactin)

(Hypertriglyceridemia)
MDL HL  cholesterol



reduction)
10

(Weight control)

o {

43

(Weight



2-3

44



(Self monitoring)



oriented approach)

(2532)

(stimulus control)

46

(Reinforcement)

(Family -

113

3%

20



14,

10.
11,

12.

13.
14

15,

(

- 2530)

40

47



(Fat free mass) (fat mass) (Carlson, 1959

1 ! ! (Laboratory methods)
(Direct chemical analysis)
(Cadaver analysis)
(Indirect methods)
(Underwater weighing) (Radiographic technique)
(Gamma Ray) (spectrography) 40 (K-40)
(Total Body Nitrogen) 3 Methylhistidine (3 MH),
(Nuclear Magnetic Resonance = NVR Electrical Body
Impedence (Hydrometry/Total Body Water)
2. (Field methods)

(Underwater weighing or
densitometry) (Archimedes’
Principles)

(Density = Weight/Volurne)



49

;Density , Weight , Volume
) 1 (body density)
(9.00 [.) (933 [.) (1.340 [.)
(Muscle tissue = 1200 [ . ) (3.000 [.)

(Fat free mass)(1.100 /. )

(Carlson, 1989)

1064 [ .. 15.3
(Obesity tissue) ( 0940 /. )

1. (Body weight in air, W)

2. (Body weight under water, W)

3I 1

4, ! (Residual volume)
- 40 (Potassium-40, K-40)

2.66
1.10 . 12

(Brozek Lohman, 1982)



50

(Pollock et al ,1975)

BD = 1.0852 - 0.008X2 - 0.0011xs (r = 0.775)

BD = 1.1295 - s.007x2 - 0.0008x3 - 0.0059x9 (r  0.S06)

BD = 1.0836 - 0.0007X2 - 0.0007x3 + 0.0048x7 - 0.00S%xg
(1 = 0.826)



(suprailiac)
Xs = (thigh)
Xo = (knee diameter)
Xy (wrist girth)

ol

(Keys and Brozek, 1963)
%fat = [(4.57/BD) - 4.142] x 100
3.7

| (Siri 1963)
X fat = [(4.950/BD) - 450] » 100
3.7
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(Carlson.1989) (' Sloan.Burt and Bryth.1962)

15-17 %
o 4-9.6 %

5%

8 %

8-15 %

2
1.1 / .
(Underwater Weighing)

20-24 %
12-18 %
9-17 %
19-26 %
21 %
0.9 []J.
0
1 | ]
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.ﬁl 1 *)
(Behnke &Wilmore, 1974)
(Percent fat)

15 % 22 %
(Lohman and Pollock, 1981) 4
50-100
[
| 1
( 0 . 2522)
1
(Donald, 1951 2521 14) '
$ | ,
(Thigh) !
" (Cureton, 1979) 6 ,
, (McClay. 1940)
{3 ,

(Kirkendall, 1981)



54

(Thigh)
(Parizkova, 1981)
10
; 2 , | , ,
9-12 10 0.897
0.511
0.855
0.507
(Parizkova and Roth 1972)
: 8-12
1 2 0.549
0.571
2 5 , , ,
0.863 0.556
3. 11 , , C
0.862 0.904
(Test-retest) 0.85
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fh

I 3 1 I 2 v, , '

A L . (10 .1967)(
2527) }

(r = .50) 2 Il

(r=.%) ( loan and Burt,
1962) ( o252 1 SR
]
1
!

1, (Lange skinfold calipers Cambridge scientific
industries, Inc., Cambridge, Margkland.)

2. (Fat-o-meter Health and educational services.Chicago
1111N01$)

3. I (Slim caliper Creative health Product. Plymouth MI)

4, (Lafayette caliper (Lafayette instruement company)

D. (Hemco caliper  flemco Holland)

6. (WXL caliper)

[ (Hoitain skinfold caliper  Hoitain Ltd,

Bryberian UK\



56

(Harpenden skinfold caliper ~ John Bull British
Indicators, Ltd., England.)
Research unit La Cross exercise program (1979)

)

% fat)

(Underwater)

70-90 ( ) |
) 95
(Caliper) 10
(10 g/mm2)



(Subcutoneous
adipose tissue)

National
Academy of Science (Key  1956)

Anterior axillary line

Al <

[«



(Gulick tape)
) |
3
5

radius ulna
5

10 2
101 1

10.2 2

(Verducci. 1980)
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11. Gluteus maximus

13 , [ 1

14, (Gastrocnemius

muscle)
15. (Malleolus)
(2523) "
) {
(2529)

(illgoose. 1961)



60

(Bucher et al,1970)

" (The nature and degree of adjustment of
adaptation on activities requiring muscular effort)

/ y y
4
1. (Co-ordination”
-l
|
!
2. (Balance)
2
2.1 (Static balance)
(fixed)
2.2 (Dynamic balance)
3. (Social adjustment)

4, (Speed)



6l

D. (Reaction time)

6. (Balance)

1. (Kinesthetic)

8. (Flexibility)

9. " (Agility)

10. (Psychological capacity)

(Bucher, 1961) (Larson and

Yocom) 9

1 (Resistance to desease)

|
2. N (Muscular strength and

muscular endurance)

3. (Endurance cardiovascular
and respiratory)

4, (Muscular power)
D. (Flexibility)
6. (Speed)

7 (Agility)



62

. (Co-ordination)
9. (Accuracy)

(Motor fitness test) 5
(The University of Illinois motor fitness test)
' (Oregon motor fitness test)
(.. office of education physical
fitness tests)
(International committee for the standardization

of physical fitness tests)
) .. 1980
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| (2518) ( - 2520)

3
1, 5-10 (Sligthly over weight)
2. 11-20 (Excessive over weight)
3. 20 : (Obesity)
(2527)
15-80 S 1

60 50

(Biceps
and triceps subscapular and suprailiac)
(2524) '
40
145-165 20-29 )
( ) (
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{
22.0717 + 0.0341 (

3 ) + 04309 ( !

)
(2526)
30-45 0 30
2 3 1
3 10-15 5 !
!

(t-test)

01



Suprai liac
5
|

TR

20 |

10

- 1
1o - 19

Fat
35

- 30

20

3|

- 10

(Averages)

Tricep
3

30

20

1 10

65



20 - 24
2% -0
30

(2529)
(General fitnessH

204 252 /

30 50

11

(Z-Test)

05

10 =

30

12

10-12

10 =

66

12



4,
05
5 .
05
6.
20.64 ]
05
(Sloan Burt and Blyth, 1962)
17-25 153-177
39-76.7 ‘

o1 B~ ow P

50

15.75

50

67



K, (Tissot spirometer)

| (r =-.74)
X! = 1.0764 - 0,00081X2 - 0-00088X3

(Katch and Michael, 1979)

64

19-23
(Keys and Brozek, 1963)

F =100 X (4.570/D-4.142)

1.

68



Y

! 0J 90

90

112569 - 0,001835X] - 0.002779X2 + 0.005419X3
- 0.0007167X4 (I = .70)

Yl
X
X
Xs

X 4

69



25

Brozek Key

ML x; -
X1
Harpenden x1 -

X

Lange X!

X!
X =

X7 =
X3 =
x4 =

1.0933 -

= 1.0957 -

1.0989 -

=1.1018

1.0939

=1.0950

-0.0019X2
-0.0015X2

-0.0015X2

AN

0.0019X2 -

0.0019X2 -

0.0019X2 -

(Sloan and Shapiro, 1972)

0.0011X3

0.0011X4

0.0017X3

- 0.0016Xx4

- 0.0014X3

- 0.0012X4

(Pollock et al, 1975) '

15-22

$

17-25

33-50



1

(water retention)

13 , , , !



G,D,C

( 0
BD = 1.0852 - 0.082X2 - 0.0011X3
B0 = 1.1295 - 0.0007X2 - 0.0005X3 - 0.0059Xq
B0 = 1.0836 - 0.0007X2 - 0.0008X3 - 0.0048X
0.0088X¢
BD = 1.0866 - 0.0008X2 - 0.0007X3 - 0.0070X5
D0048XT - 0,0025%g - 0.0087Xy
( i 9
= 1.1283 - 0.00lIXg - 0.0039X10
BD = 1.0754 - 0.0012X: - 0.0007X3 -
BD 1.0990 - 0.006X2 * 0.006X6 - 0.0036X10
= 1.1023 - 0.0005X0 - 0.0003X3 - 0.0005X6
-0.0033X10
= 1.0885 - 0.0003X1 - 0.0003X2 - 0.0003X3
Q0074 - 0.004K5 - 0.0026Xg - 0.0024X10

0.775
0.506
0.826

0. 534

0.563

0.856

0.879

0.889

0.90S

SEE

0.0091
0.008%
0.0082

0.0079

0.0075

0.0076

0.0071

0.0069

0.0065



X3
XS
X7
Xy

cup size

> > X
o IN N
11 1 |

X =
X1Q —cup size

13



403

2
cross validation

- (Siri)

59

(Jackson and Pollock. 1977)
1 _l3 1

F = (100(4.95/BD) - 4.50)

308

74



It

, 2,408

age,C
log, ,age
log,
age,C

, 2,408

age,c
log, ,age
log,
age,c

7

= 1.11200000-0.00043499 (X"+0. 00000055 (xt )2 0.902

0.000025526(X3)

= 1.10100000-0.00041150(x4)+0.00000069(X1)2 0.916

-0.00022631(x3)-0.0059239(xe + 0.0190632 (X5)

BD = 1.21394-0.0310K log X:)-0.0029(x3)
BD = 1.17615-0.02394(log X])-0.00022(x3)

0.0070(Xg)+0.02120(x5)
3 n
BD = 1.1093500-0.0005267(X2)+0.0000016(X2)2
0.0002574(x3)

BD  1,0990750-0.000S209(X2)+0.0000026(x3)2
-0.0002017(x3)

BD = 1.15560-0.03049(log ¥ )-0.00027(x3)

BD = 1.15737-0.02288(log x2)-0.00019(X3)
0.0075(X4)+0.02223(x=)

0.593
0.197

0.905

0.91

0.8SS
0.915

SEE

0.007S

0.0073

0.0082
0.0073

0.0077

0.0072

0.0083
0.0073



16

(Jackson and Pollock, 1977)
, 18-55
331 ] 4
2 249
(cross-validation) 82

(Siri)

18
13 3

(r = .842)
= 1.0994921-0.0009929(X3)+0.0000023(x3) 2-0.0001392(x4)
X3 = (triceps)

( prailiuni) (thigh)
¥4 =



(Jackson and Pollock, 19S0)

3

(BD  Body Density) 3

BD = 1.1093800 - 0.000S267 (
+ 0.0000016 ( 3"
- 0.0002574 ()
0
BD = 10994921 - 00009929 (
+ 0.0000023 ( 3 )2
- 0.0001392 ()

R=.905 SE. =00077
R =.842, S.E. =0.0086

(Sloan, 1962)
17-25
5 y ) ]

BD = 1.0764-0.00081x2 - 0.00088x3
X ( (iliac crest)

X3 =



78

(Jackson and pollock, 1980)
15-55 1 , ,

(siri) 18

BD 1.0994921 - 0.0009929x3 + 0.0000023 (xs)-

- 0.0001392X4
X ,
( )
o= ()
(Davis et al,1985)
;1
436 15-55
12
4 y | !

(cross-validation)

21S 100



2 I
16955 +  (0.051) + (0.583)
(0.112) (R=0.56, SEE  3.34)
28407 + (0.252) + (0.571)
(0.106) (R=o0.ss, SEE = 3.10)

(Meyhew et al, 1985)
]

111 1
1

! ] ) ) 10

| )

!
1 Brozek

K
2 Jackson Pollock (1980) Meyhew (19S3)

(Cote and wilmore, 1986)



2111

fl

V4

R = 0.75, SEE = 0.0052)

55.85 16551 . .

= 41.2241+0,6974 ( )
R=067, SE = 417

= -10.8561+0.7933 ( 10.24102 (
R =072, SEE—3.00

= . 4301405537 | ) 24272
(WasdEetg )
R=0.75, SEE = 3.70

= 65630405393 ( - 25103
0273 ( )#0.02088 ()
R=0.75, SEE = 3.70

3

(Fletcher and Noughton, 1957)
3 1
20.4 17 . .

(Jackson and Pollock, 1979)

)

)

)

6S.3



S|

2

(Katch and McArdle
3 (X-ray) (Katch and
Benhke) (Benhke and wilmore)

. R =050
R =0.79
R =0.51

R =093
R =0.75
R =091

R=10.92

R=1071
R=0.75

(Veckeay, 19S5)( , 2532)



82

1520 0 319 2
140 179
1 ] ! 1
(humer) (femur }
05
(Ostrove, 19SS) !
24-12 1 18-26 66
1 , ,
o110 33.6
59 . , 12.9
= .65
r =77
r=21 r=.76
r=.26 r=.11
N =103 N = 40

18 9 9



S3

R= 725 871
R=767 R=.88 ' '
{
(Spear and Feinstein, 1959
4,360
f
11-19 1985-1988*1"
) | f (Tanner) ,
, (Durnin)
(Womersley) 20.79 %
001 }

(Kenedy, 1959)
1,644

! (Systolic blood pressure)
(Diastolic blood pressure)



84

(Teran et al, 1991)

18-50 221 ! , ,

(Residual volume)

PBF = 43.427 In CIRC + 10.906 In SKF - 0.694 FOR

- 4,045 RV - 236.298
(SEE = 4.29, R, = 0.70, adjusted R. = 0.69, r = 0.54)

PBF 42515 In CIRC + 11.662 In SKF - 0.653 FOR - 241.677
(SEE = 4.58, R. =0.66, adjusted R.  0.65, r =0.81)

PBF , Inlog
CIRC = , ,
, ()
K=
RV ()

FOR (.



S5

(Clement. 1991)
% 6

! (Albert Bandura)

(Eating Self-Efficiency
Scale (ESES))

23 % 2

44

(ESES)



C(Hl, 1992) !

3 # y 1
# 1| ( Furtex-5000)
200 115 5
Furtex-500 997 ' '
Furtex-500 J1 ' 01 A
19.3 # Furtex-500
21.6 % Furtex-500

!
11 (Nakanishi and Meshizuka)(

) ]
. 1972 %4 12 1S 211
241 235 1y 160 1,583
16 670 y
. 1969-1971

L. !



tee for

(ICSPFT)

ST

(Asian Commit-
the Standardization of Physical Fitness Test) (ACSPFT,1970)

19

oo

! (Zuti and Corbin, 1977) AR S

17.6-19.5 '



15.23 '

73.16
46.19
45.10

11.73

59.15

24.90

45.55

1S.70

12.34

2319

3 (Anyanwu, 1977) .

178.50
165.94

165.81
90.01

SN

- 4940
163.23
40.1S /

27.44
54.60
35.18 /



Al e

(Young, 1979)

15
400

(Cureton,  1979)

o —
¢ (McClay, 1940)

9

«

213 2



(Parizkova, 19S1)
10

(check), (chin), ,

! ) Il 9'12
10 0.597 0.511
0.555 0.507
(Parizkova and Roth 1972)
= : 8-12
0.549 0.871
2. 5 , , ,
0.863 0.886
3. il : , ,
) 0.562 0.904
1951 (Brozek and Keys) 1)

(AntTopometric technique)

Rl 100 !

fi

90



(Lohman, 1981)

(Jackson and Pollock, 1978)
403 13-61

(LBM = Lean body mass)

(FW = Fat weight)

[BM = Lean hody mass
FW Fat Weight

fe
( 309

249

91



B.D. =1.09700000 - 0.00046971(X.) + .00000056(x1)2

B.D. = 1.0994921

B.D.

B.D.

11200000 -

- 0.00012825(x)

- 0.0009929(x2) + 0.0000023(x2)"
- 0.0001329(x4)

1.1093800 - 0.000S267(x3

- 0.0002574(X4

)
)

0.00043499(XL) + 0.00000055(x1)2
- 0.00025826(x4)

¥ 0.0000016(x3)2

0.85

0.84

0.90

0.91

B.D.

0.008

0.009

0.007

0.007

92

% Fat

3.8

4.0

3.4



(Taddonio, 19S2)
179 !
1975 AAHPER
(AAHPER Youth Fitness Test)

! ! .. 1975

3,
(Safrit and Wood, 1986) o
(Health-Related Physical Fitness Test)
3 k. .
’ , 3L % 9% ° 8L %
| 11 %
50 %
25 % L \
3

(Morrow et al, 1986)

90 90

3 1 ,

(Lange), (Layfayette) (Slim Guide)



94

AAFPERD

(Jackson and Baker, 1956)

(Sit and reach) 1 , Y
(Hamstrings) AMHERD
100 3 l 0 (Leighton
flexiometer) ' I (Macrae)
(Wright) 90 !
(r = 0.64) I
(r=-.16) (r =0.29)

3 (Safrit and Wood, 19S7)
!

2 6-9
11-14 545 250 265
9 Triceps subscapular 1
1 98

(Pate et al, 1959)



2,520

y
(South Carolina Physical Fitness Test)

6-16 17

-108  -.215

05

95
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