- RERLEMEH A IR - EAEREE X A RKB EE~ -

S 1 2 2 i R s 53 A & 1R )
~ f JE 8 Bk X A W M R e~

#iny #

W =

AR SRy B BIFE A ERE RS B RS R A T HE A H BB RB GG 5 - AR A
CREBEHPIZBLTHER 16.4 + 0.63 5% 0 U5 56 AFEEHES4H 24
% [F G IR RA T B 2 B R R A TSR A MG EE FEm TS 8.5 B »
I8 T8 FERREERES - TEAMZEM » FIFAEER X-XBIKE (dual
energy X-ray absorptiometry ) ZHI BT B G > SREBH . 1) F
PEAB A — R IE SIS H AL - MIFSRE R E EIRM ( BMI ) BHEEER
B (20.4 + 2.07 vs 21.4 + 2.16 » p<0.075) J f S I 2= 4 {5 =
ey 2) EERER A FEE ARG & R BRASHL S EHEE (KR — 22 4 (p<0.05) ¢
EBEBRABEBRLSWIEN R NAR | 3) 81— 4 b - MEs
EWIG RIS ABARNIREREZS - BHHEAH T & S5 AL BR AE RG 2 1 2 B #E Bk B if
EOEGUHEAMHM (B3 r=0.964, #EiEE0 r=0.985, FREF r=0.955) - £
A R ERRE A S BHAEFERIRI (R (r=0.938) o WHSEHRS SREE = #E iR
AE R IR BARE D — R R A R ST R B S R R PR AR o

BRERT : AR5 AR o BIRLIENK C MUNSRSE © RASMSER | DEXA
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Study' on the distribution of body fat in college dance
students using dual energy X-ray absorptiometry

Liu, Faung-ching

> Abstract

The purpose of this study was to investigate the body composi-
tion and regional body fat distribution, using dual energy X-ray
absorptiometry (DEXA) in young female college students (mean age
of 16.4 + 0.63yr). 56 dance major students who had a dance training
for 7.8 year in average and mean age at start of training was 8.5
years and 24 age-matched controls were studied. The dance students
had significantly lower body mass index(BM1) than the controls
(20.4 = 2.07 vs 21.4 = 2.16 » p<0.075) and tendency for lower total
% body fat than controls. The dance students had significantly lower
fat mass and lean mass than the controls in arms. The left arm was
greater fat mass and lesser lean mass compared to right arm. The
dance students- had significantly lower % fat than controls in right
leg. The regional lean mass (arms, trunks, legs) was correlated signifi-
cantly with total body lean mass (r=0.964, 0.985, 0.955) in controls,
whereas only the lean mass of legs and total body lean mass have ;1
very high correlation coefficient (r=0.938) in dance students. The
results suggested that the dance students had lower soft tissue in arms
than controls and the performance of dance training concentrated in
right leg. .
Key words @ Body mass index (BMI) ; DEXA (Dual energy X-
ray absorptiometry) ; Regional body fat distribution ; % Body fat ;

Lean mass.
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e

o)

ST BN SR S B BN IR AR 0 T E R AR A — 3
55 IR 7 e TV B S WO RS B A BERER D - |EEETE — RYIMHISEERE 0 &
155 200 O A S ER U0 ( 0 W 1995) - RIS SR R - DL R
L) B S AORR R 0 BWAOERE R AR R OEE 4 0 B RUTE IS R
HE R BE B AU R HATFIER - N RS EIEFIAUTER - NARMEASIZR T 6 —
BAHEAEAHE - HESERNEEE S — 8K - 2R IR0 S
RO B > TREAI — MM A OB T REIRIEEYE » T FE2REER — 3RS HB (
“Kuno et al, 1996 . Calabrese et al,1983; Claessens et al,1987; Clark-
son et al,1985; Clarkson et al,1989; Dolgener et al,1980; Evans et
al,1985; Hergenroeder et al,1993; Hergenroeder et al,1991) » {HK&E[
SHERIRIEEE ( ballet ) Al » —REFHEAREMOBE » R
B ' B (Claessens et al,1987; Clarkson et al,1985; Clarkson et
al, 1989) K & BEHIZERKAE » 30 B BE T HE B0 F 1Y 5 #8158 (Sinning et
al, 1972) - T:#EH) 8 RESEHE 2 #8) HUEEE o TE » EE
AERE R EHEAR AR E R ESR (JB)I, 1991) o

| A B2 Bi5 /2 & 2k ( skinfold clipers ) ~ X ot ik B0 8 I 7 /@ &
( computed tomography ) ZRYFHZE ( T AiEs » 1993 ) » AR
THEMT RO B EARRE » ARESTREMAFZR (£ AMIE%E > 1990) » 5
— AU BV ARG RE - EERREERAL - HEER( 2= 6 & ik
HHRES 50 » R R A S it 2C B RE SR HH E8 RE G 40 A6 B2 IS R R Y & Be 25 5 B
(9381 (Campaigne et al, 1990 ) » 0 &4 & 5 5 2 £ 1082 BE (R 510 i 2
PSR &8 A8 N ( Donahue et al,1987) » L4 S A5G EU 7R ENAE NG 45 A5 2
L g TS EBIAEMAEE - B3RS E ARE - HETLH®
% fig W 43 A6 BY ) BI S 3R SR o BB BE ) BV E 8 T e E L Y B R R G
4346 » TAETT S A8 ARG 2 6 RUBF 28 - tHE A9 LA S aE 8 Xk i i %
new dual energy X-ray absorptiometry ( DEXA ) £fi§ » Bl 7] 5¢ 5% 5 #8
838 B H0 A [F EH AR BU A fI & (Mazess et al, 1990) - il HER{R H %
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By EERARRERE SN

% o (BB o MRS AEE /R 4% (Johnson et al,1991) »
Ley & A (1992 ) I ZE$R & DEXA $ExASA5#H®R ( lean mass ) HJHI
B BHESRESS 1.8% » AEAHZ T DEXA |48 » —i4
BE B DRI 2 AR R QI8 SR8 & AT T RS B8 UL 2 $E 6%
& ﬁﬂ’%ﬁtﬁ‘ﬁ%ﬁﬁ@gﬂ‘fﬂﬁﬁiﬁﬁﬁﬁ’ﬁZH%‘é‘Bﬁﬂﬁﬁﬁ?ﬂfﬁﬂ’ﬂ%
Ho -

=~ # R %% (Subjects and Methods)

. P
B SEEEREEER B T2 4E 60 £ RE—HEZHEIZ2£E5
PR RRI S LR 29 AER MM - SIS EERE R B A AL
HEEEE > R REESERB IR o ML 4 56 & FHER
16.3 + 0.47 % . T2 B EHH 24 & » FHER 16.5 £ 0.51 5%
iy %
I #8433 2 DEXA ( Lunar Radiation Corp.) * 7KZF#E 16cm/s
i ARHT 10 43 #ak 20 43 8 - S EIE 0.05u 3% 0.1 u Gy fE2 5§
& (Mazess et al,1990) » A LLE & &% & (Bone mineral density) -
‘B &2 (Bone mineral content) ~ iSRG AHAR B BS 15 S 406k o 1T 2
SimfflESR - ATLIEEITY 6 MEAL - £% (Left arms ) ~ Z 58
(Left legs) ~ ZZH&&F (Left trunk) ~ 45 % ( Right arms ) - Eﬁiﬁ
(Right legs) ~ A8 58 (Right trunk) o DEXA H {1t 55 5 (9 B8 48 58 2>
7 (Johnson, 1991) » 4% 25 I & {9 %8 B (R 8 (coefficient of vari-
ance) 1EI* 2 % -°
2. K MU | ZAE AR E R RS
AEE e 2 (72 - FTAMZRAEE R EENRERE » TEFHEH
V)~ AR D F15F - eI EABERE - BES Lo
G BB EGMESE R 0 82 DEXA 2 S c BR8 4-5 AKX
ZH > ZEE—MBHARNTTRK -
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SHEE AT R

1L I E AT {E ( mean ) R fEYEFE (standard deviation) 3
= o

2. ¥ A Starview [l ZEEHEHECEE S HT » LL t #&7%F ( Student’s t test ) »
P EARRA M R ( MR . 1985) o 594143 BT 4 T HE B
KIEAHBIBIGR - 1L p<0.05 A ERBSEat LA 2B » B Ll 2
5 3 119 5 8955 B 4R BMI £5 4 8 (covariance) > 57 H #8246 1
S G 5> 2 22 R o

= ~2F

kg g
L HRE=WE SRR

288 80 HTELER 16.4 £+ 0.63 3% (Mean + SD) » 57 157.3
+ 5.5cm + 88 51.2 = 6.1kg » H#SEEIER ( BMI ;| Body mass
index ) 20.67 + 2.18(kg/m’) » B#ASH5ZS (% Body fat)24.9 + 5.4
% » BeHEls#E & (Lean mass) 35569 + 4138g o

2. B EB A B A — G 2k 2 B 1

0 4 8 A B R — M R B 4 TR i T i - A
HEZE AR R NMETIRS e — 0 SRSHH RS S B ZS TR 1 24.55 =
5.3 % ~ —#4 7 26.0 + 5.7 % » LA AT TS E - B
T BMI 4 » fE#EEE LG A BAEERI 2 RARTE o A SIS 4 BIA T 52
FERT 8.5 % » #9H 7.8 EFSIKE - BR1TE AMBETFEH 1.5
/ANEE  BHIEAHTD— B4 0 BRI AAS IR A S (LIS B4 o dsE
22 J101 % 1) 3 681 31 e

(O BB 2 FRFA R

BRSO Z G5 EEE ( %Fat ) ~ BERGR  ( Fat mass ) dERASHG
& ( Lean mass ) #If &R — » HEER DEXA ##ll 8 1 5 2 F 468
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CEE T L AL AE LSS

& o SEFEHEAY 2 5 R S MEARRLZE ~ Ralh B ERAGAG RO R - B/ %
HEAH - HZEvE A S B AU PR ARG B BE BMI Gtk 2 & » REEAER A5
HHEME (£ = | p <0.01 & p <0.025 ) -

x— BEHBZSEIY

) FEFEHA (56) SfEEAHE (24)
Mean + SD | min max Mean = SD min max
FE8/ (yrs) 16.3 + 0.47 16 17 16.5 £ 0.51 16 18
2 E (kg) 50.8 + 5.75 40 61 52.1 + 6.46 42 63
5 & (cm) 157.8 + 4.88 148 168 156.2 + 6.81 | 14218 | 167
«| BMI(kg/m?) 20.4 +2.07* | 17.30 | 25.07 | 21.4 £ 2.16* | 18.55 | 24.97
MBHERZE (%) | 24.55+ 5.3 144 | 349 26.0 + 5.7 15:2 | 35.5
FrAERFRE EE (g) | 35299 + 3094 | 29273 | 42794 | 36517 + 6687 | 28142 | 51376
(n) FZHANB
* T A e 25 & p<0.075
= RERRBR{ISEINE 2 ISR —RIE LE &L
£ ¥ fH (56) & W A (24)
v Mean &= SD Mean + SD p-value
B (Arms)
JcFat 214 £ 54 224 + 6.3
Fat(g)? 899 + 353 1042 + 352
Lean(g)? 3077 = 740 3697 = 1125 p<0.01
Fat(g) adj* 892 + 283 1008 £ 271 p<0.1
Lean adj* 3114 = 679 3655 = 1288 p<0.025
& (Legs) =
%eFat 26.7 = 4.9 28.8 £ 5.7
Fat(g) 4846 = 1395 5305 + 1591 -
Lean(g) 12911 + 1371 13051 £ 2165
f& (Trunk)
YoFat 23.0 £ 6.0 23. T4 58S
Fat(g) 5017 £ 1752 5318 + 1666
Lean(g) 17477 = 5956 17017 = 3107
% 5 (Total body)
%Fat 24.6 + 5.3 26.0 + 5.7 -~
Fat(g) 11744 = 3618 12790 = 3613
Lean(g) 35299 + 3094 36517 = 6687

4 Fat=Fal mass

® Lean = Lean mass

¢ i BMI @R ZHMKE
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CHEBEMB T IR AR X AR R = -

KPFEF

—e— SN H

B BB R =5

@_

RIERETR—MEFCSRUASAFLLEREBE

Rl — 5 £ 5 2 A B — R 2 9 M 5 2 1 S A 2 L T - 48 Bl — 78 T R
SR BEASIE A S S B - WSS 4 1A A SIS N —
4 FARRINS S ~ B EE « REERAUNSREZE (R S » BT R & R N

AAZSH— 20k - TIREE TR AR RS AR Bsa it 2= B WM iENE s (RE=) o

TZ EEEREMERBISR—MELLS
$ ¥ £l (56) B (24)
Mean + SD Mean + SD p-value
=
%Fat 220+ 5.8 23.9 + 6.6
Fat(g)? 456 + 181 557 + 179 p<0.05 .
Lean(g)? 1562 + 216 1824 + 510 p<0.005
HE
% Fat 20.8 + 5.3 20.9 = 6.2
Fat(g) 444 = 179 484 + 181
Lean(g) 1615 + 245 1875 = 614 p<0.01

4 Fat=Fat mass

b Lean = Lean mass

EEnREAME Z L

REFRBERE—-REZ AL EAHAR LS - SISHNABRE
EERNENS 2 B BEHE ( p<0.0] ) - REMNAEEIEBRE ARG

-
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HrEBBUARREERE A

B RZRISHROBAE  BAASS MERAT » ik S mEa %
HIERE B LA R ( pair t test, p<0.005 ) ©
26D SRRRAIE 2 W IEEE— R4 g

ZEIEHHE (56) A (24)

' \ Mean + SD Mean = SD p-value
iR e

%Fat 269 + 4.9 28.7+6.3

Fat(g)? 2650 + 1380 2642 + 813

Lean(g)? 6495 + 694 6545 + 1064
AR

Y%Fat 26.6 + 5.0 29.0 + 6.2 p<0.075

Fat(g) 2410 + 719 2664 — 783

Lean(g) 6496 + 688 6505 = 1116

4 Fat=Fat mass . ? Lean = Lean mass

ZE ACHEFIREBE R FISR —RMELLE

FFIEHE (56) ST HH (24)
Mean + SD Mean £ SD p-value
P 1 o2
% Fat s, 23.1 + 6.1 235+ 5.6
Fat(g)? 2527 + 883 2649 + 828
Lean(g)? 8196 + 670 8611 + 1621
A
%Fat 22.8 + 6.0 24.0 = 5.6 .
Fat(g) 2489 ~ 881 2668 = 853 !
Lean(g) 8210 + 774 8407 = 1507

4 Fat=Fat mass . ? Lean = Lean mass

FEpE S — MR AR 2 A G BREBHE AR B LU 52 5= 1 - BEESAH A4 BRAS HA 25
BHFE/ NS IR ( 26.6 + 5.0 % vs 29.0 £ 6.2 % » p<0.075 ) - Hfih
RUSEBARERY 22 RAFAE o RO MG — 4 A feee SR AR = Le e »
R ] 3 5 B SR A 22 SUEAE o SEE AH B0 IRRE AU BREF SRR B0 2 & B A A
IR E AR AG ZS B A AR B - 1R BAREAYZE R o
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& % 6 B IG5 & (regional lean mass) 5% & & AS 5 & (total
body lean mass) ZFHRIREFIA RS » HMISHMEEE ~ BEE - BRI
U 57 B B B 05 B B 2 S R B S R MO R AR B (1) » BR KRS 0.575 -
0.308 ~ 0.938 : 53 &4 FaAH H A BRI R (1) » KK 0.964 ~ 0.985 -
0.955 » e i = B {1 1 i MG 3 3 0 0 ) 22 5 R  53 2~ D 4
EREERIR — 8 > TR0 A BERSAH 2 A BRETRS A5 8 B % 5 MBS NS RS BHAE
BIFRBGEE) r = 0.938 ( p<0.005 ) » T 5L 5 RS HEBRES 0 55 A 15 B 48
S5 B B MR S I S IR S R A o

& S (3 i B B B s AR A R 2 AR BRI e R o SRS R
TERRE - RS S AN RS S NS B BRI (D) 0 KRS
0.906 ~ 0.985 ~ 0.975 ; 1 ¥ EEHAFEBI RS () » KK E 0.950 ~
0.950 ™ 0.943 » Wi AH M9 2 £ 0 5 5 Bt 5 45 5 {7 1 HiS B B8 5 45 2 7 0 BB
6 » %= 2G5 B O 6 BB 2 B = 0 (i S I R 0 A G i o

ER BBUREMHER TS INBRASAHIE R IERIES (1)

% # 4 (56) AR (24)
5 5 0.575 0.964
0 6 45 i 0.308 0.985
[ER & {3z 0.938 0.955

Ex BRI RE=SZRASHERZIBEARS (1)

E #5 4H (56) $HE A (24)
fﬁ“%ﬁ‘[ﬂ 0.906 0.950
A R A 0.985 0.950
BR 5 fir 0.975 0.943 ==

ps. & Bf iz 58 %= 5 2 g 5 8 2 +H B B (% & 2 21 p<0.001
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v~ 3t

& 7, DPA(Dual photon absorptiometry) 77 i I #8 #H 5 53 17 =2 TEREME

B » FAKE R fih /7 kbl - AR EAN &L - felhE o v
FEH+ 3% ( Mazess 2 ,1990 . Heymsfield, 1989 ) » #r¥EiE DEXA
St — 15 B DPA T2 » LIV 2 MR HEMIRE B 96 f - 75 00 A X-
ray ZE 4 3% K k-edge filter HU¥T A i » AREERENZ 6 DEXA 7581 E
MBS R 2 RS o LINTHITH R8RS » HERER SSAE 216
( regional fat distribution ) - 2 [E#ERHIE ( Durnin et al, 197
"4 ; Bjorntop et al,1985 ) » ;BB S EALRATEA - KT HELE
FE O E SRR SR A H A IE N RFEE 4 - M A BCRHIRR 2 ( Hassager %
L1986 ) 0 LA 85 R ] b s i A IR [ S IR 2T o

S BEA B RSN LY AR AMBENESE > {H BMI 81 76
e B a BB AERS ( Ley et al, 1992 ) » 7542 —EEE#H
BPEE RAEs IR P AFER ( Garn et al, 1986 | Smalley et
al, 1990 ) - fEfH ~ B ~ W LA RIS E S SERFAAE - i R R B
HE =S | f® DEXA I 8@y 5 EE st - BEAER KB - Jit
Wge s R R AP DEXA BIE2#IEE oM EERAN A » THEHE
A RIRIHBARRG 4G - 4> B ARG HETR E i SR B R A B ( Donahue
et al, 1987 ) o HEHOWFZEE fHH8 H B & 20 7 /9 52 T RE G Mt % - SR /Y
FREEAZERD ( Campaigne et al, 1990 ) - 5% 512 7E A BR & /5 BARE AT
BT HEREERE » B 41 S I Aok 88 A S 43 A6 WO R 9870 A 3 2 nUBREY - Ho 5
i~ (Krotkiewski et al,1983) B FRE SR » L FE TS HHEF
BRI SHETRAGRS - B TR REL (L R TR - 0 F R RS
KBRER AR FSEHEE - T LA RIS B e LA BB T S ARG o AR B NS
M o 7 FRENG & Mt B HERREH F I LA A 2ok BARER] B » A 7RI R
AR AEEE IS - EENIESLHERY » BRI KBREAL -
R HE A B 2 WO 5 A6 o

8 2 S 7 OB R R O 4 A o IR (L AE 5B A R RN R
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- BEBREMBER TR~ A EE X ?t"&%‘(iﬂ*fﬁfﬁjv :

( Shimorata et al, 1989 ) » % {45¥5 R0 a6 h » HI 5 S 255 S 5 i e
HifE B - BUEERE RS S R o 5 SRS EIE i - I SR H S
MR IR 75 B A0 © S MME WY RS RIESR A SR - B &
Y R 5 BMI 1B BE 15 55 45 (098 8 A4S SR — 3010 » AXHFZ8 R AE AT BMI i1
ARG IS 2 (O MR (7 8 ( r=0.888 5 p<0.001 ) HIZF&iEMME o BEEHY
R T - T AR M O A T R R R L P R A o I R L
o BB EHOHEDN o AR HS IS R A b o

TE B 10 B R T o i 2 B B 5 (O B B S 2 5 O AE B (Mlazesss et
al, 1990) » Mazess EFFEEIRER T LB S0 A 8BRS MEAYTE I A ¥E > fEueag s
" SEE 524 0.9% » #ERMHZRHE DTSN - BREIIISIE BEST R 3
B HIBERSRE S - EARRBN(RIOR B E Y (#-h o SIGH r=0.985 - B FEAH r=
0.950°) » BFEMMAISHZENRERL - AWEEEICHIE Y B HR
B o b SRS A 9 R A B LA R B S SR S R B 8 - AR (R
HEHE ( p<0.1 » p<0.025 ; E£—) » HEAERPR RN » SR
7 Ley A (1992 ) HIBFFE » 55 % 10K 155 A il G2 198 £ 1O Hh Bk - B AQS4E
B % 2 5 O S B 4 (O B i BUAS R B (R R R AT o

S92 5 028 2 1175 R (3 O RS R 25/ A BB BE ( p<0.075 3201 ) - §A
7 R S R e 15 5 7 R S O o e A AR [ 8 R e (
% 0 1995 ) ST H A A 4 BH BRI B AR R USRS R — R (s
#) o Hit DEXA 2 — (B4 7 I0maE: » 8K B 02 %% 6 ik TR
% ( Campaigne etal, 1990 ) » P EHH Bl S E L EMNHTENA
KBIE » B —ER AT A o

A~ S

BTHMEEZEZIBEHIHETEELBEKRNS T - fl A
DEXA Eifif 7758 T 80 B HEI B4 » F 56 4SS H B4 gl 24
4 8 1 IR 4 i J 2 SR AR AR AE o AT S SRR R 0 A IR
FRANAO T :




BrEEUATERSRE AN

(OEE RSB A BT BT 8.5 % 0 494 7.8 HEREASER

(S S 52 A 0 — NG JF SR RS AR HEiE » A5 S BMI R AR B8RS I 2 2 ) o

() SRR E A | 8 £ 5 — 2 A B I A ) W IS I R R BB R 0
75 8 A W 5 (O BE I R i 0 O L B o

(o) 55 S 2 A4 1 oA R — i B A B S D O RE I 2 0 I B L P A 82 % B
B o B HEAE I & 2B A B bR B B 2 B R AS IS B A B BE AU AE R - SRS
8 4 R ER A S D BEAOFE BRI AR (r=0.938) » HET: HA 8 B A8 4 (045 BE 1Y
SHL P S o

SRS A — R ARSI AR » BB - T RBRER A » B

DB — RS A M B A o
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