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Health-related physical fitness (2)

A study on body composition

Ding-Shyong Chen

Abstract

The purposes of this study were to understand the health related physical

fitness component of body composition and to answer the following questions :

1. What is the most convenient and the simplest method for measuring the
body composition ?

2.What are the percentages of the essential fat, the minimal fat and the
optimal fat for males and females 7

3. What are the optimal levels of body fat for athletes ?

4. What kinds of sports are having better effect on the body composition ?

5. What is the effect of the body composition on sports and health ?

The survey of literature was accomplished in this study and the conclusions

were as follows -

1.The use of two skinfold measurements (triceps and subscapulars) is the
most popular method to determine percentage of body fat because of its
relative simplicity.

2. The essential and the minimal levels of body fat are 3% to 5% for males
and 9% to 12% for females. The optimal levels of body fat are 10% to
18% for males are 18% to 25% for females.

3.The optimal levels of body fat are 5% to 10% for male athletes and 12%
to 16% for female athletes.

4. Cardiorespiratory exercises, such as running, swimming, aerobic dance, etc.
have better effect on the body composition.

5.The higher the body fatness is, the lower the physical fitness, and the
higher the blood pressure, uric acid, LDL cholesterol, as well as risk of
heart disease will be.
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16 10.3 11.9 46 234 27.2
17 10.7 12.4 47 23.9 27.7
18 11.2 12.9 48 244 28.2
19 11.6 13.4 49 24.8 28.7
20 12.0 13.9 50 253 29.3
21 12.4 14.4 31 s 29.8
22 12.9 14.9 52 26.2 30.3
23 13:3 15.4 53 26.6 30.9
24 13.7 15.9 54 27.1 31.4
25 14.2 16.4 55 27.6 32.0
26 14.6 16.9 56 28.0 32.5
27 15.0 17.4 57 28.5 33.0
28 15.5 17.9 58 28.9 33.6
29 15.9 18.4 59 29.4 34.1
30 16.3 18.9 60 29.9 34,7
31 16.8 19.4 61 30.3 35.2
32 17.2 19.9 62 30.8 35.8
33 17.6 20.4 63 313 36.3
34 18.1 20.9 64 31.8 36.9

FEHEE = B T (mm)+ =8 (mm)

=g dice




=" N, TS

I ot i
| M N L]
il ?;i
1.00 () Ry

| / I
|
[l - S ERE AR | S i
3 /,-"’ ; :
A > o
: i bt
S ] L ; >

A
1.09 WA 1 Uy !
t =!I

1 gaar oty 70 TR PSS | U 1) [ VT —— L = S e

I 20 an 1 50 60

Bl /\ : ElK&A&-HEE%%B&%EHEZBﬂ%&ﬁmﬁ'ﬁ@(zsm)

6. K )L ERLAF S 2 4%

] 1, R 5% 0 5 B 7 s = S+ PR P R L 4 A o — IO EH
AT REEEZEWNRIME LR » X FARMB ISR ; 3% » BEERT (BT 158%
RFHIIBAE) ° B4k » IMIEHE 2 TS » BFtiomay119% » 2 58 O 11 5% 6y
16% | ZFHIE6 96914 % » MM 15~ 17881279 o

B8 HAZMEREE ~ 10 I5R5 5 4 SRR 2 AHR © Bteh 10~ 19RZ T
REAS I B 53 Hf23.1 £6.0% » 20~2988827.4 +7.1% » 30~393R%26.3+4% » 40~
49 F530.6 =5.8% » 50~59 BRAIR35.7+4.8% (58 —92)  FEREEA » I ERS >
%o

TR B A2 M 2 M 1 R ST R o b W R AR A »
REF—ERA ERSAEA S 5 LA A B AR S 2 R B e o [ L R
R A B o W B LR A o

=4t



O-—=D Bﬂ)’ﬁ

45 ®—@CGirls
=, 18 :
E gt |
4 30 [ [ g
I} ] e
g 25 e g0
#tn A 000
wa 207 Mgl O T0—-0—0—0—0—0
e 0=
B 15 G5 ) J
5
2 e [ | 1]
'I‘f == ¥ T U T T R e e i e
6 7 8 9 10 11 12 13 14-15 16 17 18 19
Age (years)

: FIGURE: 1-3. Mean sum of tricops and subscapular skinfold thickness (% SD) in ULS. boys
il givls as determined in the National Children and Youth Fitness Studics (Ross and Gil-
bert, PIRS: Ross awd Pale, 1987).

i : SR U B =TI T A T L o T Ak B 4321
<. 1007
-
=
e B 3
= o] & 0
o
o 8 o
Bu y o o O b z 0o i .
@0 i " Ol o
—_— My e o 0305.“3 00
IR0 e § gm FOT o
40 8 '
— ﬁu.
- S
- :'l; o, 0 | l fe .
: e [
g 3:“" : .:‘ .8. .. o ® e
. [ 3 g ° .l ..l " L
1 . O o! e . .
i _ .
i 10 ”
= 10 20 30 40 50 ]

hge (y s)
B+ 1AM M ~ MRS 4 H S B R (58.92)



o ¥HTHBEEENRE . B

£€8°0 T6'TIFI9°EL TR EIF1'8BL 1EOLFT 16 09°ZFE6E 801 F¥ 65 1L STE°SC1 9~09
180 TR EF0'88 SPFI'IL TOTFVL8 REFISE QL EZ0¥S 19 LSS1 65~C¢
80 01’9618 8ELTFV 69 1ZT°LF0E8 68 EF6'CE LTLFLIS 88 9°GS1 E~068
18°0 IECE198 89°CTF 060 0T S+8'v8 ELETO1E mH..vHN.mh SELF9951 67~St
18°0 L9CTFOES TOPF1°L9 ROPT9°ER 1T#=98C (A =S S AS B8R EFTLSI rr~0F
80 LO'SFRB'IB COEFV'S9 L99T608 0T9FL1E ER°CTFC0S 65 TFLPSI 6E~SE
z8°0 RT'EFI'IB 0S'+F8'S9 P FTER 60 73-9°'8C ILSTF9¥C 9L 9F 8091 vE~0OE
8L°0 66’ TFS T8 6’7859 6l r=1'28 TOST6'CT 61'STF8°PS ¥ #5L 091 6C~S5C
Lo L'SF918 E0EFI1TO 8L +FS 08 66'£FCTT 18y 08 9T v>8'651 #T~0T
80 TT'8FC 08 66'9F¥ 19 £9°0FC°TR L8 PTFTHT 10°6FT ES 97+ 0091 6l~€1
£8°0 1P EFL08 ZEVPF6'LY LTSFEBL S6'1FLTC I8 CFE LYy CROTFE TSI v1~01
WEE| B & ¥ = 6 e E B ¥ K |4

(€0T-88) St U AN B R E 2 r Y H | 3¢

— 1 —



#=/\ ¢ BUERZFR ~ Y25 —27)

= AR W=+ BT
ol m o« 5 % g % K
15 12.0—18.8 L1 =160 Z3.1—355 53.7
16 12.2—19.4 12.2—16.8 24.4—36.2 48.4
17 12,.5—18.8 12.8—17.4 25.3—36.2 43.1
18 11,6 —19.6 12.4—18.0 25.0—37.6 50.4
19 12.1—18.6 13.0—17.4 25.1—36.0 43 .4
20 11.4—18.3 12.8—17.0 24.2—35.3 45.9
21 12.0=178 13.0—16.8 25.0—34.6 38.4
22 11.8—16.6 13.8—15.6 25.6—32.2 25.8
23 13.3—=17.6 14.2—16.7 A e 24.7
24 12.0—=18.2 13.4—17.2 25.5—354 38.8
25 1192 =177 12.6 =173 23.8—35.0 47.1
26~29 12.3—192 14.1—18.6 26.1—37.8 43.2
30~39 12.8—19.8 15.2—19.8 28.0—39.6 41.4
40~49 12.1—20.6 15.5—21.9 27.6—42.5 53.9
50~59 12.0—20.2 15.0—21.6 27.0—41.8 54.8
60~69 11.4—18.6 14.2—19.8 25.6—38.4 50.0
70~ 11.4—15.6 13.5—16.4 249—32.0 28.5

i Bl =%<-8—-100

— 17 —




7. S HRIEER B IR 2 R 7R

FI ¢ RIEF IS S R B PR(23-25~26)

Y =1.0685—0.00094X3 (IbJII5E)
Y=1.0879—0.00115X3 ( B#EZ)
Y=1.0913—0.00116X3 (NagamimeZ )

Y =1.096—0.0034X{ +0.000044X, (Boileau=¥)

Y=1.0642—0.00084X3 (k/I|Z)
Y=1.0761—0.00125X3 (F#%)

Y=1.0897—0.00133X3 ( Nagamime%F )

Y=1.088—0.014lgX—0.036lgX» (Parizkoua )

X1= =81 AEE

Xo=EF T g
X3=WE=EEH+ BT ZiEE
Y = BEE
F=+ | R — Bis K IEEEN S EEE DA
PRI £ B A =

=11 D=1.0879—0.00151 X8

12—14 D=1.0868—0.00133 XS

A 15—18 | D=1.0977—0.00146 XS
19LLE | D=1.0913—0.00166 XS
9—11 D=1.0794—0.00142 XS
y 12—14 | D=1.0888—0.00153 X8

15—18 D=1.0931—0.00160X§

1984 £ D=1.0897—0.00133 XS

S= L=+ EIF T riaE

— 18 —



OET)E T F LK -

EERFEEENRY s BRERL > EFHRETEA c BEZ » RIEHES
| £ - HERE - e - B hriE (2EE+—) o PR > Mayhew 8 Salm
| (1990)E $5 H BB 5 &5 4 Ho B 50 3 R B B E B & B 2 (71 — 133) © White$2
Johnson(199 )R B EMHREREFRREH N RERT | MHAMABES5(92 -
374) © Van Praagh 3 A(1990)5H1 @ B E 12581 B8 % .2 TR L@ RESREEOHE
B 12580 LB EE T RSN o Rl S BR AL Y B B HY FHBN (B9 — 336) © Blimkie A
(1998) 7R B B 14~ 19 BRI 2 T I 0 8 E e LA oA /N DA R ¥ M B2 T 4 A I £ B o
A£50.49~0.6520.6~0.78 2./ . BFHHEMMREES c 58 < » LR#) 8 LR
AN R E 2 R > HATSEEAIEM (29 — 677) © ltStHortobagyi¥ A (199078
AR - B HIEEREEEESEN A B BRBILHEEZIE (MhE
2E213%) » RH1EEE > HEEENWE - FRBMAHERE - BRE -
ACBRE - RE -~ WETE - FzisE 2 RAER R B AE0.52~0.56 (50 —349) ©

4E;
g

8.0 .

o
‘0
£
=
3 . o
2
s ., kY . ./
7_Dr— \.
N
.\. . .
6.0|-
IR, D) T TS ) s o 0 o ey LWL A 11
& @
g8
E T x a 2
e 8. 33§ cpi. Ew
8 m-—-f_—’ L] 553238 Be =S
Sa38f daf - Bris Es%.. 8%
o . B = 8 BT
83388 288 § B8RP fiss &
Spoart Type

Figurn 11-406.  Differences in 'the muscle indax an spoit typo.

i +— : EBY A~ LA HEB(65-238)

g




L]
|vl...vl-. u
L] —
..llullllllU..u
—_— . =
./. —
...!lllllll\lll- 1
’....!J. t
L ot
.Il.lllrlll.llll =
./. H
. o
. =
e ol

L
’J{Ir. u
=L Bt e e e e
= 19EF YW
(=} o o = o
¥Yapuy auog

Buipsa.
Buny _.rm_wﬁ

ulaner
Jatiwey
snasig
104§

1neA ajod
dwnl apdu |
dwnl Bua
dwnl ybiy

slem wy-0g

s|dealg
S3|pIiny W-poy
sajpiny w-glLL

uouyieiew

W 000'0L/0008
W pos /008

w ooy

w 00Z/0G 1L

Spoit Type

Figure 11-45. Dilferences in the bone index cnd sport type.

- — : EE) B2 R E(65-237)

—F

o= Rl SR = SR R 1 ISR B

W I £

XBpU| 184-US

0.90

0.701"

Buiyy wbisAy

dwnl ajduy
dwnl Bugn

Al2Mm Wix-05

sa[piny W-o0d
sa|piny w-QLL

W 000’0t 000S
W 00SL/008

w 00Z/001

Bujisaipg

uiaAer
sswwey
snasig
04s

UNeA 3jo4

dwn{ y6iH

Spoil Typn
Dilferences in the skin-Iot Indox and sport Lype.

ajdasis

uoyleiepw

w 00w

Flgure 11-47.

R 2 R g6 B(65-239)

=

20 —-



50°0>d v 10°0>d 10°0>d 10°0>d g d|D "
¥
0,
L89'0F 66L9 I8€0FS8LT 682°0F90Z°T ¥60°0F796°0 TTTOFIe’l ow_a oY W —| & il
= &
: _ Ly !
SE9'0F €269 69T 0FLYS'T 682°0F 69€'T 9EI'0FSIT'T I71°0F168°1 ot | B ww Ic3
AL
| ssro T o
86L°0F¥9€'9 S OTFLEL' PLT 0FLIOT €11°0FL00°1 ILVOFE09T | g o |8 o A H ”
ouC =
10°0>d §0°0>d 10°0>d 10°0>d 10°0>d Zwdly &
@
MO > e X : . . . At A, % H o
6LS'0FS98'S LIE0F8ES'1 0ST'0F €061 680°0F £€8°0 610F165T | Y W —| @
L % |
OLS OFSEE'9 LYTOF LIV 6VZ0FLII'T 8TI0F120°1 veroFreLl | o0 |g  m| g &
2601 Y =
. TY ! _
1SL'OFO0ZL'Y L9E'0F06Z1 SSTOF96v'1 101°0F9%L°0 6oT0F88IL | o o B 3 B 1 ”
o S
E 50°0>d N 10°0>d CN zgal
Q
€IV FTSPE S'81F1 06 08IFZZII YLFT 6 UIIF'€6 omme Y W —|H
; : ; : ) . . | ol ERGNE
B'LEFT8YE SEIFLLL E8IFV 611 L9098 8'8F1'S6 %401 ¥ HBly g
0
3 . St : : ! o=tk o I |
0 PP Y 69€ 0'TZF 1001 ELIFVLI 6'LFL8S 8IIFEED ooz | # Wl B
. o _ VA ! - W o
< W oCW K % B L W K44 O BH O OB|LK ﬁ_mamm.ﬁ._ie B w




2. KPR T & SR
Fe1VU ¢ KRS EER T B B (9-56~57)

TH Bl # 8 | ¥ % | BEScm | EHke |EiElEEke| #A5%
i M1l 26 .| 173 65.7 58.4 11.1
24 145 164 54.3 453 11.7
110M B 9 5 184 73.3 64.8 11.7
100 M [ £ 13 g 170 59.8 50.1 16.3
400M BB 25 &) 179 67.4 60.2 10.8
400M I 14 18 o8 166 53.9 45.4 15.8
E My 34 =2 174 61.2 54.9 10.3
29 i 165 51.5 43.7 15.2
Bk =2 18 = 187 71.1 63.3 11.0
10 gy 175 61.5 50.9 17.2
= B 10 ) 183 69.3 61.7 10.9
Bk | 21 B 180 70.6 62.9 10.9
16 g 165 55.0 45.6 17.1
i e 11 Lz} 181 82.4 70.7 14.2
14 = 169 66.6 53.5 19.8
BHER ~ gOER| 24 A 184 98.9 80.1 19.0
23 B 22 7 172 79.2 58.9 25.6
Z fig 10 ) 183 77.5 68.8 11.2
10 o 172 59.9 50.7 15.4
i ¥k 37 L2 176 69.1 60.8 12.1
41 Z 166 55.5 45.2 18.5
#E Bk| 39 B 190 71.6 68.6 11.5
53 @ 178 66.6 53.5 19.7
iy t 12 =l 162 59.9 51.6 10.5
13 =z 155 42.2 37.5 11.1
F BR| 36 £ 178 67.6 59.0 12.6
33 Z 167 56.0 47.1 15.9
7 B | 49 % 175 65.9 57.6 12.5
51 @ 166 57.3 47.9 16.3
Bt K|l 33 L 165 55.2 48.7 11.0
31 g 157 46.6 39.2 15.4
A Ei7d 31 5 174 46.2 55.6 13.6
10 L 164 58.8 48.5 17.5
BRI 11 5 183 77.4 66.7 13.8
6 g 171 62.4 48.8 21.8
' it 17 & 187 76.4 66.2 13.2
16 2y 175 66.2 52.7 20.3
# B Bkl 75 B 173 65.9 56.8 13.7
Fi\d Rl 61 = 181 71.8 62.5 12.9
Z H| 66 5 177 79.1 66.4 15.5
A, i 74 5 178 69.8 59.7 14.4
¥ B 55 & 169 67.9 58.6 13.7
o M 119 5 167 71.9 90.4 16.0
I 2 25 % 12.26
18 g 17.26

-0 —




3. HAER)E T2 5 MR

BRI (1978) A1 f1 B F ~ 58l F2 HASE BEHE S EE B R B AR
ERFET RS WERS AR BHOAN S TESEDRE S BIENKE 5
HARSHES~13% » TFRAIAZEI2~24% 2 (SB@+MH) « BEURESEAST
BFERRERT CBERERES~10%Z /(23 —132) o WAk » 11987 G HE
BrAEHEHE @A RF GG ERER c Wit » SREEHEEYES L DY
WIARZ P E RIS &2 LREE
- ANNBEEERBFCBRERI2L34A0F /AR B RB48+238F /5
P HE L FZ P MERSS 2207 /AR » BEHIB74 51985 /AR o B4
ERFBEBRFZSMERABEA > BHRAUSEAZ FR o 7o~ £
PER ~ 3R~ BB WK RS EENESRE @B EL AL BI5R
—WAER o BTEM - SRENR - BRESEETS POER AT
EEERG R AIEE D o B ST 5 - SR AP R T 2 11 | USRS 85 81— g
HAKWER o K FFR -~ WRERIEFES SWELEAS A > B RIE
AT o AT RS GERANTEF I SPNEH— BA THETS » 51580
ERLTFHIEIR ~ G5 ~ MR~ Ytk EREIRT 2 99 48 5 92 15 By 85 82—
B (ATFRMBFCAMES—RANLE) « TREBRMAEEHRSR
RFPME N TENRS (2BE+7)

% i 1% L) 5 0

i : ! R

e L - i [THETE |

i | : [ W)

' D mroe
i | IR E ()

Y

70| W 1 S

o —

:' VTR |

—
(] THIE
== R
| ol } + R

! D j R
I = P

| | ‘. CHn

et By i THEan |

! S5 : TBEOA

B E AR T 2 W A K (23-122)



L = Liiw %
TR g™

i i T 7 19y T T
] | ' (] |
| ) : i
| ° ' k
12 ' oA L) Fd H )
! i : |
1 1
I i :
of 37k-e 10 ! !
! : |
' | | i
Y 1 ® L) A : .'
¥ A : ! :
L ] | .
: § i IEE (%)

L i

s ; >
0 2 4 hgean™! | =i g 2 4 kg’
s (G

B +1 . HAEFESRFEY A PEEHEENE T g
(UIBIARSEREN » HRESRSEA) (23-123)

4. RRETE W) 8 F & B 1L AR

7N © SRR LB E 2 H(11-308)

-

[ FetH BT
BV
GIAEF | FET
| (EEEE
| | R |
| | ERGET l
| | S — iR |
| ARk I
Gl | FEER B ]
0 2 4 6 ;3 l-IO 1:2 li-‘r 1{6 0 4 8 B l=2 1.6 2;0 211 ;8

B LR ER T EER E S H(11-300)



F+H | ERBLOEF B HEH(11-310)

(W BB E | 56 r) B (Ar) [BE (287 ) [ e %
& Rl B 20.8 182.7 83.3 14.2
h::d = - = 11.8
i:2] 27.4 183.1 88.0 12.6
#® ®R| % 19.1 169.1 62.6 20.8
= 19.4 167.0 63.9 26.9
th & B 27.7 214.0 109.2 7.1
Al % 5 25.3 200.6 96.9 9.0
& s B 25.2 188.0 83.6 10.6
wm K R B 23.7 182.0 79.6 12.4
= K B X B 20.3 184.9 96.4 13.8
& - - - 13.9
B 5F & & B 17-23 178.3 71.3 115
= 245 182.5 84.8 9.6
i B B E H 17-23 179.7 79.8 12.4
L::) 24.7 183.8 90.7 9.4
05 5F 4% & B 17-23 180.1 87.2 13.4
5 24.2 188.6 102.2 14.0
g T 17-23 186.0 99.2 19.1
L2} 24.7 193.0 112.6 15.6
B 5F #1 & 3B 17-23 186.6 97.8 18.5
) 25.7 192.4 117.1 18.2
W s # OB 24.1 185.0 90.1 14.4
e B B 20.3 178.5 69.2 4.6
% 19.4 163.0 57.9 23.8
= 20.0 158.5 51.5 15.5
@ 14.0 — - 17.0
% 23.0 — - 11.0
2T 23.0 — - 9.6
vk K| B 26.3 180.3 86.7 15.1
5 22.5 179.0 71.3 13.0
w Bl B 30.9 158.2 50.3 14.1
E H OB B OB 31.2 - 72.2 16.3
L4 29.0 — 58.1 18.7
Eil Hl & 21.5 175.4 65.4 11.0
B M = E 25.0 181.7 80.3 8.1
L W B 21.0 186.0 71.0 8.5
_ L° 23.0 173.0 68.0 14.0
b = 5 25.9 176.6 74.8 7.4
I ENTEE B 21.2 176.0 70.1 14.1
| 21.8 177.8 75.5 10.2
@ 19.5 165.1 58.8 20.6
B’ E B = 5 21.2 176.0 66.6 12.5
7 25.6 174.0 69.3 10.2
| 22.7 176.2 73.2 7.9
@ 243 163.0 59.1 21.8
oo 20.2 163.4 55.9 15.7
B SBE| 3 22.9 176.0 70.4 11.2
# 21.7 181.7 70.4 8.9
H® = B o® B 22.2 174 69.9 14.3
B R| 5B 26.0 176 75.5 9.6

— 127 —




TN | ERBACETFZ SREHERA1-311)

ES R NS ) EE (Ar) [BE (A e
HOE W k| B 21.0 181.0 76.5 1.4
i3 k| 5B 21.8 182.3 79.1 8.5
e 20.6 182.9 78.9 5.0
# 19.4 168.0 63.8 26.3
M| OB OB % - 165.1 57.1 14.6
oOBE M| % — 166.6 66.8 24.1
& B HE Z = 166.3 60.9 17.1
s X B - =3 - 15.2
;1 42.0 179.6 77.1 16.3
e 39.0 163.6 55.7 20.3
H g B 21.3 180.6 71.6 3.7
) = — = 8.8
€ R F| B 22.5 177.4 64.5 6.3
£ ) B 26.1 175.7 64.2 7.5
| 26.2 177.0 66.2 8.4
s 40-49 180.7 71.6 11.2
5] 55.3 174.5 63.4 18.0
:2) 50-59 174.7 67.2 10.9
;-1 60-69 175.7 67.1 11.3
st 70-75 175.6 66.8 13.6
5 47.2 176.5 70.7 13.2
] 19.9 161.3 52.9 19.2
Z 32.4 169.4 57.2 15.2
OB B B % 24.6 179.0 72.3 12.4
551 Il 5B 20.1 164.9 56.7 19.3
@ 46.5 177.0 74.1 16.5
3 gt 5 28.3 186.1 104.7 16.4
5 26.4 190.8 110.5 16.3
s 21.1 168.1 71.0 25.0
R REM @« 20.3 165.9 59.0 20.7
g Bl %= 27.0 188.2 112.5 16.5
2] 22.0 191.6 126.2 19.6
B 21.5 167.6 78.1 28.0
BE | % 19.4 166.0 59.8 25.3
g 19.9 172.2 64.1 21.3
it B Z 249 166.4 71.2 9.8
ft Bl 26.3 176.1 92.0 15.6
B x| B 25.3 177.1 88.2 12.2
i x B 29.0 172.4 83.1 8.4
5 27.6 178.8 83.1 8.3
15 Hh| B 26.0 177.8 81.8 9.8
iH 27.0 176.0 57 10.7
5 22.0 - — 5.0
5 23.0 = 79.3 14.3
| 19.6 174.6 74.8 8.8
5 15-18 172.3 66.3 6.9
5 20.6 174.8 67.3 4.0
H A 11.67
Z 26 A\ 19.31_

* fZIEE]. H. Wilmore, et al., Body physique and composition of the female
distance runner. Ann. NY A cad. Sci. 301:764-766,1977.

— 98—



B B A T 3T & 5 B R (60-318)

1k

6600 FSE90°T

(LTSS o U

Sl

0600' ¥ 0290'1
0200/ 0S£0'|

0500 FO0S0' |
0E00' F0250'1

0900 F9050'1
TLOO F£050°1

0110 F9t<0'1

SEFFECH

0L =98t
0SF=08F
0L+FILE
0rF 19

06 EFOLr

'8

9FFLEL

|

96t + £'S1
0TEF 891
LErT 95
gEF 8Hl
09EF 11
0r9F 691

&

=3

#
o W9
oot~ oo
O e —— ol —

08'SF08'1T
S TTIR0T
66'TFS60C
EFFIT61

98’6+ L'ES
019+ 0gs
0L= 1iE

9+ 808

+i

LULF §
0F9F €

00Nl
H

L
4

£9F 865

§9F TLS
0EF 098
TITF0E09

29 TFE09
8STFL009

00LF 1't9

tLF 979

tLF 079

I£9 ﬂm&ﬂn

9L H T 091
08FF L8651

&
uwy
L]

7 2861

ISUE L

LEFCILL
6978991

0F+0891

PEFE 9l
LF9691

LLFTTL

1691

wgEeral  HIFEG

1461
FIFL6!
Sl+sue
CTFe0L

£8l
st

i

£l
el

981
g£1+901

TIFL6!

g FT6l

282[10D

gl B

2061

L

(Fp=N) (8L6T) 7 BUTULLS

_ (QI=N)

(#861) oI 12 NApLEg

. {Er==n) LZLel)

peiklegpuy pue suutly,
SOUISVUIHALY

DOUBISIP J|PPItL pue FUoT

ol (0r=N)

(+861) v 77 Nopeg

95URISIP APPIN

‘aduRlSIp Jue]

. yw=N)

(LL6Y) €1v 39 dourim
u...uﬂ..__rh

UOSEISISO]

UOSEASAL

(SI=N) (9L61) 1z 2PEM

UOSEAS 1B

UOSEIS DI

uoseas Aliey

uOseasald

_ (81=N)

(£861) e 712 20Ld

_ (S1=N)

(0861) o'l ]2 NEYOW

(6I=N)

(Z861) sIp 12 VY53

18911504

Sururenpry

1831214

(E=N)

(6961) v 12 YdIEY
Funurims
11 (61=N)
(0861) 410 12 PSA[BACS]
neqfagen

— 29 —




BN & 20 R T2 5 88 SR (60-316)

£ N

sanseun R 4 Yo=Yy yaeay sa funnunms=1 yaea) sa

nc_Es:..;mu._ sonseudd sa ||eglajoa=1 !ysen

AMisuap apog

sbOEOeA =R Aunuass sa qirgaapea=] sangseuwss se EQIAYSEQ=D INoWIl 34 ||oquayseg=p [Supwns 4 (eqyseq=> qeqlaes 54 [lemaxseq=q 5ol 54 srd=n
Sog>d HyIST U,
JECO'0F 199071 0T 1F60'T I8°0FSE'L WIFOSH 981 Fot'6h — — 1504
(e) (e) (e) (2)
FH00°0F SSS0°1 tF1F9670F B60FES6 P8 TFERBI 95’1 F 6408 UIF LSt LY OFTT6! 2Id
(8=N) sausvutidn
() 10TF99'8
SE00'0F9990'1 60'1 908 LETFIEYI ELT+EP'6S o —— 1504
(e) (3'e) (3 'e) (2) () (1)
87000+ 6501 60" FEF 6 86'0FSHO1 LTF1TLL I F68'65 FTFLLIT TE0FLL0T ard
(01=N) Yov4]
(', (1 (r) (rn
97000 F9.LH0'] 1IT1F858% PROF00H] W TFPTTT £9' 1+ 6579 —— E— 1504
(r'n (f) (r'n (1) (rn (f)
6C000F9LH0'] 9T +E98p 68 0FLLET ETC1F86TT BS1FTEI9 CIFT691 CTO+HE'61 o1d
(91=N) img
(4'3) (u'3'1) (43 'e) (y'3)
B100°0F 0SSOI 86°0FEFES E80FITHI oL F980T 891 FOLL9 1s0d
(3 'e) (y'd'y'e) (3'3'e) (3'3e) (4'89) (4'37)
CTOO0FBESO'l STIF8Y IS E0TFECET 20T F0r61 00TFHLLY YEFTSLI 9E0F 1002 ard
(¥1=N) 1943510
(2'p) (a'p'aq) (a'p) (2'p)
1200°0F9150°1 Q0'TF89'SS E T FPEPI L8 FOE0T PRZFZ00L 1504
(P) (3'p"2) (2'p) (p) (3'p'2q) (2'p*0)
LTOO0FLOSO'] 60°TF9H'SS SYI+S6'+1 PITF8L0T SYEFETOL LTFLLLT PP 0F5861 oId
(8=N) lpqiaysvg
L _zm_u.;_hu.u._.._ﬂ_._ﬂ.._ _.._m__numm___nu 1y u_.“ﬂvu_am :._Eaﬁ.,m-x.mvoﬂ _._m—“__w“._ ?...,._.“ﬂ.a

LB T §




5. H 7% B RCSE S i 30 T 5 A AR 2 L

B+ /T EABTEIARSS TP RERNAT » ZEEFBE6L5
EERTFRIIAT c BEAXFTFHB2AF » ERELTE2IAF - HASTFEE >
BHE > REEN > HREEETERE-—NEXBETES - *EEE S BT 2T
BB EYESTEFOHEETRS c URER > LPBEZ TEHE » £ax
BETHEZETETRSRAESRT | HABFHEE BB - 36k
R MPRENTNXHEETSET - AFATETCPEREE—RWEALT »
EERXBMLFRFCVBMELHETS - URER > UBRELHETE » B4
LFRF PR » WA S ERENRG23 —125)

kg+m=! 5 F
aop
o
8k x x
= FIIAQTrET i
Tfe-=- @i Xemmmmmast oo X HEE
AL R e L Y o 2025 I TN T el
st © &2 s
di .ig
it (6] B
| | oE% [ o
Sl % grzoravrsy
32 oAl Sl B < FERINEERE 4 (BRI 2% _OBRZ%&
pk Q

Aty — ik FIa(ER) BN R smEa

& =
9L
sl ®
Tline ...;0?.- == -....I.f_!.’.,.'.
o SRR St S *_E=
i
i 25:

1 V)
Himisid B E (RN 7 =2 (B2

H+A:H$~ﬂﬁ~%ﬁ£ﬁ§$2§§ﬁ&u&mﬁ
(BEREBIARZENE  BGBEEARZTY)

=3 el




6. F BB T 2 S MK

Tt - FECEHRTC S HHHK
; 3
%gaﬁ B (%) = i
2 &
7] B 9% 13%
L & e 6% LA T 13%ELT
& A A 13%LATF
Bt 51l 9% 14%
18 # 20% 20%
£ fE 14% 15%
icd ¥k 10%LLTF 20% L4
8 # 7.5% 14%
% BR 11% 21%
HE ER 11.5% 20.7%
2 B 11.6% 19.3%
B BR 12.7% /
B i 4 BR 12.2% /
= B 8.4% 17.6%
| V| 8.8% /
s He 10% /
ES iH 13.8% /
- B v 14%
e = 8% 13%
4 ¥ 10.8% 16.3%

K




GRS R 18
1o il 57 R B R R 2 B0

Klesges(1991)38 i SR BN RN~ RIGHMS IS~ & B4 R0 (63 —759) °
Meijer £ A (199 1) L1562 5B #8813 67 4 » B HE203BA9 0 Bt 7 3 k% » BEWEN
OB BOR » B MR A R AR o B M B TR 2 4 A F FHEEE
MTAT o ZEMIER TR 0924 T » FREE RISE 012 7 (73 — 18) © CisarZ A
(1989)LA26 (55 F FE S » BEIG 1438 5 Lo Bt 1 B A0 » 0350 At (P S A 2 40
M - MRS B REE RS (34 — 141) ©

F58% » DespresS¥ A (1985) 5013 fi2 55 44 B Mi20 38 19 B Eh 0 0 SR 244 L Bt o o B
faR » BIRMARY 17,3 % W15 14.6 % o Hob » GBS 7 AE Wk A 22% » P4 R R B
212%(38—113) ° BEZ » HIERENTMKOBRS o Sidney<E A (1977)F LL6 5 I
ALRMEHIE » K604 » 50 BE #1407 » FRBFE150~200-F 2 LB 57
AR » —FEZ R BT A IRE ISR 17% IRASEIEN10% (81 —326) ©

Oy S-g il d 2.

BR(1982) A3 (I JE I B R 4 B 123 T2 R AR B T RS D RS 2
RBNCIERTH57% e R4.9% © Heh » ISERDSHIKESIBS L ( 15.35+£6.250%
R1153 £3.68AE) ~ 5 (12.13£532KB 1032 4314) - BE=TEAL (8.67 %
326W0R7.39 £284 A B ) ~ EMT (1095+2.883510.17 2420 ) ~ T (8.19
£389WLRT.S5336/AE ) | B .01 BEE AR o TRE AN ~ BIEE ~ ABE BT Rl
EREFRB(E8—94) ©

Ajayi(1990) 1567 5 #524.33 £ 2.09 L IS LB 25.3 £ 2. 1 B RFI B AR B &
R BRAL BB 00 12 A B B i 1  REEEERIEN S TR o1ES
7KHE | SRR H s 02 BEE Ak (28 — 32) o Janssen ¥ A (1989)LL18{7 55F ~ 9
BIZc T RELAAHT F » WHE18 {8 B 19 B R IR Il s 2 » B BRT RN R 2407 »
LT RIS R 0 B K59 — 17) © Boyden A (1982) 4 146729 BRAY B B A T M S
3587 » @ils~6RARMME » I LIPS B FBIERE (42,1952 8 ) BB

EHR o ff SR T 5108 M MR DI, IR E T A 114 i s B Bl A0 1.6 23
T o BEAY > fEMZR BB 2 WL e » M /IR (23 — 111) © © Carter B Phillips
(1969) A9 6135~ 59 BRIk Z SEB Y ch 42 A » MHEERI2LE » ST » » X604 » K
PE578-F 2 7 B ot B S 1 e (RETIGEAERERS 118008 ) » £ E B3 mm
R 16AR » B EIRRD 1TIAF »  FRTEEEEORE (2HE ) o &
BRMET RS S » S48 BLAK(23-112)

=83 .



O® F#kE
- OO #HlE

281 182
i e

o SE B S  eAE BE 98 (23-113)

(2) Ve S 1> B MR AH AR 2 R 18

Lieber ¥ A (1989)#& 3741 SE#i28 ~ 35 R EE) 8 5 5 BB ~ Wik ~ 2ol »
EHiRY1ES 83K » BR60D » RABEERS%BEY ERESE » B3 18K
HZ A RS RIBIN28 % » WdkAIEN259% » MIAH AT i TR Y 22 5266 — 655) ©
vk M AERT 229 £ 18% TRER 205+ 1.6% » B ERIH62.19 + 1.28 2 €D
863,09+ 1412 f7 » B3 0SB /K HE o [@IRHIP R E /R 59,78 12,145 £61.09 +2.08
AT FOSHEZE KM | MSFERGHE/ 202 T 1.7% TRES18.411.6% » (HAEEZ K
#8(66 —658) ° Kieres8EPlowman(199 1) BB #E 52 R B3 » 85809 i Pk B R ki
REERE B AR LN S WE R (62— 189) ©

Melski S Malina(1985) A A B FHH KR F RS S » Bii10A ~ 128 ~38
FIXRMFE=GT - SMERERARM I HAER » BRI~ NBEXEF 8
B RHEE ~ RIEE - NEEEREERY  MemEE - PRENEEED B
~3H M » AISEEIERI - TS MEEATENNRY - hil BR » kRTS8
AR R TS — R | 55 T MR R HABME RS o MMES H OB T3 SAT - 2
Z SR K B S A AL EIBE N (74 —33) o




OF ATMHE R S WHR B

FFEPEERRI99NRELMNE A EEIMEE  MEERELS » HE
MR R A R 31.09 +4.15 % W 525148 £3.88% | IRIS B AIE38 £ 248 18NS 412 +3.1
AT » B OVREE AN o LS REFBER » 484075 905 56 IO SRR (17 — 39) ©
Simpson(1989) 738 51 4 5 45 BE 5 5 51| 5 O G SEE 6B P 0 S M SE% ~ LR AT >
W B 2 0SRE 7K HE o MEERF SIS L 77 983 7 St /SR A B 7K Y (83
‘= 153) ° MacCord#2Patterson(1989) A 16 i Z - E i fE #1636 » BH3IK » S F 455

(RS8R STERS~107 » HEEEI0~355 » BEIEH S5 ) » BETS~8SUIH
SBMEERER > BRIWBZRAREREZEN » LERBEBNEZSEY
ReBERT 25+ 6.8% T RERS21 £6.3 % » T S AN 3% A7 05 BE A T o g ] 40175 & S i
T LASE IR R B B L T ) » R/ BEBE IS (72 — 186) ©

{E 7 Parker ¥ A (1989) A 1417 19 B9 & T B HEAT E 805 ~ [ 2B $E & ROy =
WRRSR » ARG B A TR MR AR R 1% 0 SR RER e EE
BB o fil {1 7 P B0 3 0 B B 11 L A 7 22 01 S0 S 38 7 401 B (76 — 230) o
Williford % A (1988) 7748 Hi 10 B 697 S B2 HE S 55 LB H MER RS B R » B8RS
BRAER ~ MBERS - BE 2 5 RIMRREE A (93 — 151) © 5B S SR (1984)L2067 25
BIE R3S MAT AN » BRISET10 » BHIK » BR4SHIEEEBBYISREE » B
BLHIBRATZ MBS 55209 £3.49% » £ E20.7+3.3% » FRERE AL (16— 138) ©

2. LA7 3 2 1S S LR R

Kraemer<¥ A (1988)4i t S HLR ST (& 77 LURIIAL S » 17 BT LA S8 5 B8 4R % ~
DERTHRE ~ TS LUK Y2 FU MRS » B AT LA 825 (64 — 246) © Siegel ¥ A (1989)%
BI12EE L HETYIMELSES - i - AEEE - gt EREES » 5
HELCRE A (82 — 145) © 4% » FRTBI(1992)LL 1847 B F BIRBE » K iag A »
FHAE » FIM6R T » MWARA R BRBENERIIGERL  DEERBEES
M AR 11.87 43,56 % ¥ £510.93 +3.88 % » .01 B K M (7 — 67) M FEWr e R
7 o HUARISOR DL A B8 IR » BT oics S I8 MR - (B8 » Krotkiew ski 2L it B £+
RS E BB ERERABE KB B HE 2 48 5 B UL S A T 6 5 F B Yy
S RER > BS54 SRS BB o 9 25 Bt SR (23 — 108) © Katck¥ A (1984) 2127
KRG » BHE5004 KATEARR AL 2 HERAE S 7R I B2 B M 4 B S (61 —
242) °

— 35, —.



3. JEY A S S IR R

Johnson ZE A (1989) 11 3% i A SBEEHCE B & (NCAA)S6 L% T FF AL 3k ~ HERK ~
Rk - M - RIERTF > BLEFENRSMERZRIWARR  RRBRR
RPEBF RGBSR ERSWE RN - JEREFAIRD » Pk RERETF
ANV AT, o 4% 7 S B B B 4 B 9 2 {1 (60 — 316) © Bolonchuk ¥ A (199 1)755
HERLIEFOME  ERBFrEEA FEELREFNRIL(24—165)°
Vercruyssen J€Selton(1988) A8 i IR A B 4 TR F » HWHEFAT - TP ~ HE
AR TR > BE BT RERE T  FhRERRERERE
B o i E SIS E S R e > Fh R REE WY c SWBENE
B INEE S o BT » ST R E R R S A R E (90 —205) °

() S B8 L AR AR RE 2 R0 ¢
1. st g B SRR R R I E 73 1 -

BehnkefE i B 72 MBI E3% » ZF59%(19 —78) © Behnke 5 Wilmore X 3i
BT 2 REEERI% » KT B12%4—190) ° EE A HE-FRREET ST
BIAEEISRE B3 9% » T 12%(10—96) © {EE » Howley(1986) Rl Hi B F Z A B BRI
Ba~4% » TTFE10~12%/(56 — 57) © Lohman(1986) fll £ B F 2 L EBER0~5
% » LT RO~8%(23—92) °

A4t » Storlie Jordan(1984)E Hi B T2 HEIEHRER3I~7% » L TR10~20
9 (85— 110) » Lohman(1986)f38 tH B FZ RBIEHT RS % » L THR15%(23 —92) °
HEEIRBBEFAEBLBI% » TFABL12%(16 —164) © il » Horswill(1990)
AEIBE AL RN RS P -+ AR RS % (48~528) » LR » BAZRKIEEE
B R ERS 5% o fT B el A FHIE RN M 5T 2 BB HIE2~3% » FFEENX
FHl AR~ 12 % Z [E(1 —76) °

2 R M . AR E bk
HAR4&EEET - HEHERE~16% » L TR20~25%(23—93)» AR
(1988) A BB F8~16% » KF 15~ 21 % BEXREZBEHESHKE1I—186)° F

TABH B A16% » £ A20% AT B A 5 R B R a0 R0 B A§ (26 — 1) » ALJIRIER
WHREEBTFI15% » LF25% U TREM(23—93)°

A1 s



%@ AAHPERD YRR B ABHIBR o » HMIEE MR G EIs% U LEEEE
Mo BEZ 0 BF14~17% » LT21~24% 5 B EEE 2 B A M (S6~56) © db%
BEREFEGLRERBTFLAE16% » TEEFZ TFRILAE23%LLT o R B
HiEN—REBFERAZEBIEREERBEA13~15% » & A20~23%(10—98) ©

Lohman(1982) ¢ FR B F10~22% » L F20~32%(85—110) : {EE » fi11(1986)
AINAEH B F10~25% » ZF18~30% fER B HEFR N2 BIEE 223 —92) °
M4t » Fox@B B TFT1~15% » LF12~25% BME (11 —316) ; Bailyll BB F15% »
222 %R (27 —29) °

3. S5 0 AL AR LG R S I %

ETEHEAMEEN 122 » & A15% LUT & B R B IR0 R 2 e R R E
BA16% » T A20% LA THEB : BA22% ~ LT A25%EXHHE ; BA2SY% ~ L A33%
B FA30% ~ LA0BLEEER o B TR HSHESHRM2409 L £E o
T B R AR B L BRER  1B B AR © 120~ 1804 & 15 » 100 & W » 60~8070E 7 »
LA T EME(26—1) ©

TREER(1993) 74 RER » B EHIISERNS ~ EEHEE -~ WIS
HALRES  EEFEREQETRIE a2 EH7IMERRS « FadexK
W#S EENAEEE > HRBESRE BEBEALREE > LREREES

 EfEEAESRE G —6T)

Suter A (1988) A6 1 i3 4E#337.5 + 8.5 B AY FE M 48 55 B33 [T R B9 4E # 40.1 +
OBRHYIER A 2 » FETE T ~ BETES) - AR RREMEESNENFERE %

- BUT RS (87 —448) ¢
— >~ FEHEE SRR L (R L) B A9 R T B — s S SR R

I » AR S IES SR EM AW ESZNA+EH
o MORENBANSEERERES BEES RERT » EfatherogenicE %

ElEEAD / EERER I o
S-ERHREAESEEEET /BEESRERT

W BELEFEERAEEEEREERNET o

Faria 8 Faria(1991)LA38742.7 + 6 4 BBARAE N » BfE3238 » SH3F » §FK305 »
BRIBEFEISO~450 RHRAEE ( 5l ~ R0 - ERS ~ B ~ HRIIs) 238k
fE R » BRI IR B E T B DU I ERE c BARER S BES RO ELE

I | (BN R R S B O B o (RN - (BRI G e R R e
 MEEERGRIEAEM | MRS AR - SIS G A S SN S AR (41 —75) ©

B




Verity 35 A (1990) LL6 A7 M BETE & + 67 765 [l B 38 & 1939 ~ 68 R IR A » B Hi R 15
& FH3~5K » BR20~305 » F AR E 60 % 58 & 2 E B I8 ey B R -
5 5 1 I R e D R S E T T3~ 1238 KK » DFETH47~6.7%
KKSRAE o EH B ONEEEETE TR0.7T~43 KK EE o I HE B 521 iE 05 5 9 1
Bife e R 9 B L (E R R AR S R I011~36 %6 » il {7 5 65 1fy IR 9% R {15 =T 4B
B B B A i 11T S B OB L R B (91 — 32) ©

Chaine ¥ A (1989)LA206 (7 F#i30~55 I B2 » W EMERTFHEFEEHRT
R ARER > BEB L 5EEEREBMNERENREEERTFEAEEEY
Al e B L+ Ui B KB ERENEOEE - SEEBEESMEHDL) > &%
ElEED/ BEESAFEFORE O FRU T2 » HSBERENELF
B EERE - SEEREES/EERE  NCIGEEEFHEENMFE - B2 S8R
TREE AT AR R ~ HE » HFREHEG3 —253) ° fifiigH B>
SIEHEEM278 L L » ZotE27.3 00 B » 5 8 75 00 R L e D T R o R
£ B¥272 ~ 20900 EEEIF BRI R » RERAEGHER33 —259) ©

OREBTESRIEEHRMSFEEYN - IEFEERPARSE » BEASEER
ERET > REWAEEE » Aa8aMEN TS HE—190) ; HEEEE9S »
BEAE0T~09 2 22) (ZHMTA~E/N\) o HIEREHRFEES » H oy D)
=+ ERTEEERNRESREE (ZMEN) » B2 HESEBAS
BRAMELE (BERA~FT) o

OUNERERESEREREAETROE » ERH—F o BHELEEHESEARI%9
—78 24— 190 » 10—96) * B ARE2~4%(56 —57) » thH A FR0~5%(23—92) °
TR LERE AR0~8%(23—92) » HARI%(19—178) » EARB10~12
%(56 —57) » L F A FE12% (@4 —19 » 10—96) °

B REEN A » FAERI~T7%B5—110)» WEAEFBFELB1%
(6—164) » EASWATERS % EEBEOR(EE 023 —92 » 48 —528) © &
JHE > BARRTEL12%6—164) » HEARE15%(23 —92) © &5 L3N
W% BN LEEIRR B EIEI~5% » K EMEI~12% 21 o

CRLHEEREBTSLETRERRR » BE—CHo e BESFH » HE8E LS
EIRIS~16% LA F(23—93 221186 * 26— 1 23—93) ; EFBEH A% +E
FE10— 18 % 2 (56 —56 * 85— 110 » 27—29) o T HH » OAHEFEE A S
BRI1IB—25% REBAMIENE @3 —-93226—1223—93 » 56—56 » 85—

AR —



110 = 27—29)=

ERRFZEENRY ~ PEERAE  EBRRARE o 5EZ - IER
HE > HERS - o EE > BreE (2R —) cHpREGHE TR
FRHR1198% » BEHEEARI41% (2HE+=) c KBS FEEETF
ZFER1226% (2HF1+H) - XEBFEHEZTHER11.67% (2%
H~+R) - BRABLEFHEHRFITEHBI085H163% (S2HETH) o
REZ RIS FER BT K » MBTFLS5~10% » L TFLL12~16% 5B
4 o

FENBRAEXBFE—ARSEZFTHBERIAFT » ERMBTE6GAT
ERBTRIIAN - HELFFEEYR26 AT ~ EHATRAIER27AT - HES
FTRFCBREHARE-—ROEXBFEE » HOBEFWSHHEETHTH A o
HEZFRFIFMENEZFL T EEREBRFHEFRS - B2 0
EBFABIS » ZFAAZEAE L (2HE+/\) c- REXTRFIR o

EEBY T 5 R R WL B e S SR o CHER S EIREESEM
{BFE NSRS A » o REHE BG AU AT BEE #b 2> (73 — 18 » 34— 141 » 81 —326)— fi§
AR AR AL AP B2 (38 — 113 » 18 —94) © HEH 128 A A0 B4 Bl o] S g
R 01 RE /K HERY T RE(18 — 94 » 28 —32) o AR » MBS AU ARG MY B B il »
{BE » HERMEBORE —F0T R HEQ3 — 112) o 4k o ks
SR R IBIR T EPHI2 (66 — 658) » %I R RIBAMGAIREER (74 —33) c B &
WIS AARBEGANE D SESBMER0T—39)  HERDLEABHEZ— 108
IRIREE A BIR (76 —30 0 93 — 151 » 16— 138) . {HbF ABBEHEI K » K45
SEIH AR > 1682 % > —E LIRS E » W BIER (72 — 186) © Bl
AN IR W E B ERE@2— 1450 7—-67) » HLE T ENER
FE SR (23 — 108 » 61 —242) ; EERERIS004 K AMENE L » BHAE EEEE » 7R
fEREN R

WIEIEIR S E M 91 —32) » REE - EREEEEEEOMAEEE—67
41—75) » TR RN BYNR O BRI 2 TTBE MERMR (26 — 1) © BhAY » FaliE B OR Y
REAW D REEERNRERT > BEE LN BRI ESEEEES /EEEY
WEERT | TR A BE Ik RS R Rt (87 — 448) ©

TR e



fE @
AR TS

OF MK MRS » D= ENFT ZEENRR R » RERE
H'e

O AR LS B o B B3 ~5% » ZEo~12% o B AW EEIE
B10~18% » L AF18~25% °

CEEESE EN BB TEYE B T108% » &L TF16.3% ° A LIS SR
EB BB A BT LS~10% » LT 12~16% HHE o

R ~ Wrk ~ F ARSI 0 2 EA0ES > HR AR ETRENEE -
EHSBERS B2 B » WA ~ A7 > LD ~ By ERERERNEE | MR > ERER ~ BEEIEE
S REHE B BT | R R IR ) AL B i ET RE MoK o ( BZHE R R

PRI Bl 0 SR E RER R R T - WX R ERG R E R ED /R E R
FEERE T o e o A SR IR R B B R o )

AE &
AW AAERBH SRR ESRRREEEEEANEE - B » BT
FIEERE » W2 -

OSMARNEDRBAE=HI+EFT REEANERE
OB AMBIEFHUAER3I~5% » T ALFERI~12%BFEA o

BRI » EERE Bl - B > BFEERMIENE 2 LEE5% » L F
EEIRDEET12 % REAE ©

MBS RGRR S » R o RZ » AR LI BEER18% » 8iF10% : &
MERILMET25% » #5718 % EL B A ©

— 40 —



@t 2 SRR B S AR R B R R B INHERR ©

GOIEE R ~ My  EBRE IR - B o

2 R 5| AR

(SLbaifng
L AEREELES . TEBAL o TERIREESE 0 REBF o
2. %P . [ HMECES AT FABEHSREES RS,  PRERERTED
fe CpeE RS, 0 $78H 0 Ha5~52 0 KEBIF4A °
3 e . CEE)EEASORIERSO ) dR TR B S A TR 0 1985 ©
AHKETE S BWE . TEFLTEREFHEBERFE, - hERERETEE
THEENE | o HLE o H181~194 0 RET4F °
5BREME . TRREERMEAE, EUBEMBEFERNEK TEIESRHER, o
Hi1~55» REI824E ©
. GMERHEE . EBREEJIE, » ST ULHEBEEFTRAT » KETS
_ﬁ':‘_ o
1T : T ERTISC S RES) REIE - BERE ~ JEREIERRE LS
FRZE > PERFBTEDHRE (B EEER , > F80H 0 HS8
—70 » RBEI814E8H ©
 BEREEE . T BIERVNGER) N B E AR (SHBMERR) R (4E1E)
B WE » PERENETEDRE T HEEES) , - B3l
| H67—70 REIB24E2H ©
9 HYFS . "EFEHERETEFM, o b  ARME B > 1989 ©
-I};&_;ﬁ&m  TESESERENEN  FERETEREZ AR, > FERER
ARERETERSE "MTIEE » Ferill » H95—104 » KETIE
64 °
BRAESE : ESHEES ) oAb D REHEE > RETTE

}2& W TATRREABRUERE  EAETHE /7R BREZ B 7%

e R, FEREEESY THMERE B Hel~68 > REN

fg °

'ﬁ#ﬁ$ TRBEE HEEREDAREREZERO, » PERERTE

Bk e M IES), > 576 0 He9 —79 » REBOEI2A ©
AEFEFRE . " ABSHHEFEHABEFEILEO ,  PERRETE

| BieE T ELES , » E5H > H74-83 0 BEI0E108 °

_ 41 —



BHESEETARMNEIIEZAE : "HEARA, » AEBEHEHEE > BFE7s
i o
162853 ~ IIRIR ¢ T AT I IE AR R A o D S S B R A R B |
TEREMETREE "WEES, > BAE > H135— 141 BRBE o
ITETFHE ~ ZFEE T T RS T e B AR AR ~ D B BB R I W A
LfEry e, » PEREBFEN @S " WEEED, » Fal
H36—41 KE80F8A °
1B HY ¢ TR S R B OB A S SR O 2 R, DR
FEE (WESE, » F+i > Heo~102 0 BRE7I4
IS sR  TEEWIEE, > PHEFREY THEREET, c BoSE=H
(M) » H78~83 » RKET74H12H °
0TUTMEM < U A R RS SR T SR B A B R B R R |
PEREREER  F 8 5262274 RE68E
» HXGR
21.f AEFEE ¢ TSR, o BE  HE LB EE > 1988 ©
RHEAGH N —FI T4 T AN TEWAL TR o R SRR N —
2374 T HVERBEHREE o
2N . "HEMBE YT, FTY VT - B S 1991 ©
b —=Y7REWFEEHE: "REALEO IR - YPEI,  WE HE
FHIE > 1991 @
B SEFRELE ¢ THREI ISV AR - IR | > 5 MASHRE
1990 ¢
6EF THRIE (HRIEHS) © EHRAORIBER  PEESTFET BE=4%
=D » RE78F12H °
2T — h ~ R VFE > EFIREER: "741 Yhor77 ¥ b, » B35 : Book
house H.D.Ltd 1990 °
» B
28Ajayi, R.O.."Effects of 12 week running programme on body composition
and anthropometric characteristics of college age males," Asian
journal of physical education (Taiwan),13(4):32~39, Oct/Dec 1990,
28Blimkie, C.J.R. et al.:"Anaerobic power of arms in teenage boys and
girls:relationship to lean tissue,"European journal of applied physiology
and occupational physiology (Berlin, FRG),57(6):677~683, Jul 1988.
30Bolonchuk, W.W. et al:"The structural, functional, and nutritional adaptation
of college basketball players over a season, "Journal of fitness
(Torino),31(2):165~172, June 1991 ©

— 42 —



31 Buskirls, ER.."The 1986 C.H.McCloy research lecture, body Composistion
analysis:The past, present and future" Research quarterly for exercise
and sport,58(1):1~10, 1987 ©

32Carlson, J.S. et al:"The female body builder: a morphological cardiorespirat

ory and strength performance comparison with non-weight trained

female athletes, "Australian journal of science and medicine in sport
(Canberra,Aust),20(1):7~11, Mar 1988 ©
33Chaine, G. et al:"Body mass index as a discriminant function among
health-related variables and risk factors, "Journal of sports medicine
and physical fitness (Rome, Ltaly),29(3):253 ~261, Sept 1989 °
34Cisar, C.J. et al:"Validity of anthropometric equations for determination of
changes in body composition in adult males during training, "Journal
of sports medicine and physical fitness(Torino, Italy),29(2):141~148,
June 1989 ©
35Clarkson, P.M. et al:"Anthropometric measurements of adolescent and
i professional classical ballet dancers” Journal of sports medicine and
physical fitness(Tornio, Italy),29(2):157~162, June 1989 ¢
36Colville, B.C. et al:"Comparison of two methods for estimating body
|tl ' composition of bodybuilders" Journal of applied sport science research
i (Lincoln, Neb),3(3):53~61, Aug/Sept 1989 ©
31.Covington, N.K. et al:"Relationship between bioelectrical impadence and
anthropometric techniques to determine body fat in a black pediatric
population" Pediatric exercise science (Champaign, 111.),12(2):140~ 148,
May 1990 ©
~ 38&Despress, J.P. et al:"Effects of aerobic training on fat distribution in male
subject," Medicine and science in sports and exercise, 17: 113~118,
1985 °
39Elia, E.A.."Exercise and the elderly" Clinics in sports medicine (Philadelphia)
10(1):141~155, Jan 1991 °
\Faria, 1.E. and E.W. Faria:"Relationship of the anthropometric and physical
characteristics of male junior gymnastics to performance," Journal of
sports medicine and physical fitness (Torino, Italy),29(4):369 ~379 ,Dec
1989 °
41Faria, 1LE. and E.W. Faria:"Effect of exercise on blood lipid constituents and
aerobic capacity of fire fighters,"Journal of sports medicine and
physical fitness (Torino),31(1):75~81, Mar 1991 ©

— 43 —



42 Ferreira, J.L.:"Morphologic study of rugby players in various levels,
"Motricidade humana (Lisboa, Portugal),1(2):62~80, June/Dec 1985 °©

43Gisolfic, C.V. and D.R. Lamb:"Perspections in exercise science and sports
medicine Volume 2:Youth, exercise, and sport,"Indianapolis: Benchmark
Press, Inc. 1989 ©

44Gruber, J.J. et al:"Comparison of Harpenden and Lange calipers in predicting
body composition,"Research quarterly for exercise and sport,61(2):184
~190, 1990 °

45Hazeldine, R.:"Fitness for sport,"Marlborough, Wiltshire: the Crowoodpress,
1985 °

46Heyters, C:"Estimation of individual total body fat using existing
anthropometric equations,"Science and sports(Paris),2(2):109~117, July
1987 ©

47Horswill, C.A. et al:"Physiological profile of elite junior wrestler ,"Research
quarterly for exercise and sport,59(3):257~261, Sept 1988 ©

48Horswill, C.A. et al:"Estimation of minimal weight of adolescent males
using multicompont models "Medicine and science in sports and
exercise (Indianapolis, Ind.),22(4):528~532, Aug 1990 °

49Hortobagy, T. et al:"Comparison of four methods to assess body
composition in black and white athletes,"International Journal of sport
nutrition (Champaign),2(1):60~74, Mar 1992 ©

S0Hortobagyi, T. et al:"Relationship of body size segmental dimenisons, and
ponderal equivalents to muscular strength in high- strength and low
-strength subject, "International journal of sports medicine (Stuttgart,
F.R.G),11(5):349 ~356, Oct 1990 ©

5LHoumard, J.A. et al:"Validity of a near-infrared device for estimating body
composition in a college football team” Journal of applied sport
sciences research (Lincoln),2(5):53~59, July/Aug 1991 °

52Housh, D.J. et al:"the validity of high school wrestlers estimations of
minimal wrestling weight," Pediatric exercise science (Champaign,
I1),2(2):124~129, May 1990 °

53Housh, T.J. et al:"Validity of anthropometric estimations of body
composition in high school wrestlers,"Research quarterly for exercise
and sport, 60(3):239~245, 1989 °



S4Housh, T.J. et al:"The effects of age and body weight on anthropometric
estimations of minimal wrestling weight in high school wrestlers,
"Research quarterly for exercise and sport, 61(4):375~~382, 1990 °©

55Housh, T.J. et al:"Yearly changes in the body composition and muscular
strength of high school wrestlers,"Research quarterly for exercise and
sport, 59(3):240~~243, Sept 1988 °

56Howley, E.T. and B.D. Franks:"Health/fitness instructors,” Human kinetics
publishers. Inc., 1986 °

57Hughes, R.A. et al:"Anthropometric estimations of body composition in
wrestlers across a season," Journal of applied sport sciences research
(Lincoln),2(5):71 — 76, July/Aug 1991 °

58Iwanaga, K. et al:"Physical work capacity and body composition of Japanese
females with special reference to go," in M. Kaneko. ed.: "Fitness for
the aged, disabled and industrial workers, "Champaig, Ill, Human
kinetics books 90~94, 1990 ©

59Janssen, G.M. et al:"Food intake and body composition in novice athletes
during a training period to run a marathon," International journal of
sports medicine (Stuttgart, FRG), 10:17~21, May 1989 °

60Johnson, G.0O. et al:"The effect of a competitive season on the body
composition of university female athletes," Journal of sports medicine
and physical fitness (Torino, Italy),29(4):314~320, Dec 1989 °

61Katch, F.I. et al:"Effects of sit up exercise training on adipose cell size and
adiposity," Research quarterly for exercise and sport, 55:242~-247, 1984 ©

62Kieres, J and S. Plowman:"Effects of swimming and land excises on body
composition of college students," Journal of sports medicine and
physical fitness (Torino),31(2):189~195, June 1991 ©

63Klesges, R.C. et al:"physical activity, body composition , and blood
pressure:a multimethod approach," Medicine and science in sports and
exercise (Indianapolis),23(6).759 ~756, June 1991 °

B4Kraemer, W.J. et al:"Physiological adaptation to resistance exercise:
implications for athletic condition," Sport medicine (Auckland)6(4):;

. 245-256, Oct 1988 ©

. 68Larson, L.A. (ed):"Fitness, health, and work capacity: international standards

for assessment," N.Y.:.MacMillian Puhlishing co., Inc 1974 ©



66Lieber, D.C. et al:"Effects of run-training and swim-training at similar
absolut intensities on treadmill Vo2 max," Medicine and science in
sports and exercise (Indianapolis, Ind.),21(6):655~65 Dec 1989 °

67Liu, P.Q.:"Investigation on the body composition of women weightlifters,"
Chinese sports science and technology (Beijing)8:4~7, 1991 o

68Lohman, T.G. et al:"Anthropometric standardization reference manual,"
Champaign, Ill.: Human kinetics Books, 1988 ©

69Lukaski H.C. and W.W, Bolonchuk:"Maintenance of aerobic capacity and
body composition of volunteers residing on a metabolic research unit,"
Journal of sports medicine and physical fitness (Rome, Italy),29(3):273
~278, Sept 1989 ©

70Mangine, R.E et al:"A physiological profile of the elite soccer athlete,"
Journal of orthopaedic and sports physical therapy (Baltimore, Md),12
(4):147~152, Oct 1990 °

7l.Mayhew, J.L. and P.C. Salm:"Gender tests," European Journal of applied
physiology and occupational physiology (Berlin),62(2): 133~138, Mar
1990 °

72McCord, P. and P. Patterson:"The effect of low impact dance training on
aerobic capacity, submaximal heart rates, and body composition of
college-aged females," Journal of sports medicine and physical fitness
(Torino, Italy),29(2):184~188, June 1989 °

73Meijer, G.A.L. et al:"Body composition and sleeping metabolic rate in
response to a 5-month endurance training programme in adults,"
European journal of applied physiology and occupational physiology
(Berlin),62(1):18~21, 1991 °

T4Melski, B.W. and R.M. Malina:"Changes in body composition and physique
of elite university-level female swimmers during a competitive season,"
Journal of sports sciences (London), 3(1): 33~40, Spring 1985 ©

78Morrow, J.R. et al:"Generalizability of the AAHPERD Health related skinfold
test," Research quartherly for exercise and sport, 57(3): 187~195, 1986 ©

76Parker, S.B. et al:"Failure of target rate to accurately monitor intensity
during aerobic dance," Medicine and science in sports and exercise
(Indianapolis),21(2):230~234, Apr 1989 ©

T1Patton, R.W. et al:"Implomenting health fitness program," Champaign,
Ill,:Human kineties publishers Inc., 1986 ©

— 45 —



T8Reggiani, E. et al:"Nutrition status and body composition of adolescent
female gymnasts," Journal of sports medicine and physical fitness
(Rome, Italy),29(3):285~288, Sept 1989 ¢

798Sandonal, W.K. et al:"Comparison of body composition, exercise and
nutrition profiles of female and male body builders at competition,"”
Journal of sports medicine and physical fitness (Torine, 1t),29(1):63 ~
70, Mar 1989 °

80Schaberg-Lerei, G. et al:"Body composition alterations consequent to an
excrcise program for pre and postmenopausal women,” Journal of
sports medicine and physical fitness (Torino, Italy),30(4): 426~433,
Dec 1990 ©

81Sidney, K.H. et al:"Endurance training and body composition of the elderly,"
American journal of clinical nutrition,30:326~333, 1977 ©

82Siegel, J.A. et al:"The effects of upper body resistance training on
prepubescent children." Pediatric exercise science (Champaign, Ill),
1(2):145~154, May 1989 °

83Simpson, S.:"The effects of participation in P.E. activities upon health
related physical fitness," Journal of human movement studies
(Edinbugh),17(4):153~163, 1989 ©

B4 Stoessel, L. et al;" Selected physiological, psychological and performance

' characteristics of national-caliber U.S. women weightlifters," Journal of

applied sport sciences research (Lincoln),2(5):87~95, July/Aug 1991 °

8aStorlie, J. and H.A. Jordan:" Evaluation and treatment of obesity, "
N.Y.:Spectrum publications, Inc., 1984 ¢

8@Superko, H.R.:"Exercise training, serum lipids, and lipoprotein particles; is
there a change threshold ?" Medicine and science in sports and
exercise (Indinapolis),23(6):677~685, June 1991 °

81.Suter, E. et al:" Dauerleistungsvermoegen, physische Aktivitaet, anthropomet
risch Messgroessen und Serumlipoproteine Ouerschnittsuntersuchung an
94 Nichtrauchern," Deutsche Zeitschrift fuer Sportmedizin (Cologne,
FRG), 39(11):448~454, Nov 1988 ©

B&Torikoshi, S. et al:"Relationship between physical fitness and body
composition in aging of Japanese women," in W. Kaneko ed.:" Fitness
for the aged, disabled, and industrial worker, Champaign, Ill, Human
kinetics books, 101-106, 1990 °

. -



89Van-Praagh, E. et al:"Gender difference in the relationship of aerobic power
output to body composition in children," Pediatric exercise science
(Champaign, I11.),2(4):336~348, Nov 1990 °

90Vercruyssen, M, and L. Shelton:"Intraseason changes in the body
composition of college female gymnasts," Journal of sports sciences
(London),6(3):20~21 Winter 1988 ©

91Verity, L.S. et al:"Resting blood pressure,body composition, and serum lipids
in borderline hypertensive and normotensive adults after exercise
training.” Annals of sports medicine (N.Y.),5(1): 32~37, 1990 @

92White, A.T. and S. C. Johnson:"Physiological comparison of international,
national and regional alpine skiers," Internation journal of sports
medicine (N.Y.),4(12):374, Aug 1991 °

93 Williford, H.N. et al:"The effects of aerobic dance training on serum lipids,
lipoproteins and cardio-pulmonary function,” Journal of sports medicine
and physical fitness (Torino, Italy) 28(2)::151~157, June 1988 °©

94 Williford, H.N. et al:"The physiological characteristics of female aerobic
dance instructors," Journal of applied sport science research
(Lincoln),4(1):27~30, Feb/Mar 1990 °

— 48 —



