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i =

AW HI H ITERSBREY RS S IE 22 4 2 HEAH s SR RS AR G 53 A6 - 3R A5 %
REHBLB2ETIHFER 16.4 + 0.63 5% » ©35 56 L HREH E2 48 24
% [F) 4 i o SERE TR 2 B HE R A - SRR AR TE S ER T 8.5 5%
FIH 7.8 FRREFECE - TEAWIEE » FIFHEAER X- B K#E (dual
energy X-ray absorptiometry ) ZHIBEITZ FFH > SRBH 1) &
R — R I A B - |MIERANERIEH ( BMI ) BHEE{ER
SRR (20.4 + 2.07 vs 21.4 + 2.16 » p<0.075) R B8HG RS %4 8 (K =
fEr § 2) ZERRsRAE EEERAIASHS B K ERASH, B EASE RS —# 2R 4= (p<0.05) -
EEBGERBELWEERERVHINAE | 3) 8R4 e Sins
ARG BRIAEEABRAIASHEZES » B HEAH AT & 30 07 bR A5 G B 71 2 5 W Bk S IS
BEGHBEMHE (B r=0.964, $EEE r=0.985, BRI r=0.955) » £
e 52 A P R FE BRER A i BARERAHBARA (R (r=0.938) © WH9EfE SRR~ EEEE
EEEEGHMARBE D P> — R B2 E R BRI R R PP ARR -

RASES : #BAGRG 16 B EI8% : MIENAZEE | RS EE | 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 a
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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AT B P9 2 S 1 B B S S SRR RS D AR AR A — SR
T A B T SRS S RS R ) - FEEH BRI SE &
15 R AR BRI AE IR ( B0 05 % ,1995) » TR IS SN K 0 LN B
UL BB EERIRR - BHATAORE SR R A5 5 B #1752 W
RO ZEFE I R » I LB IS HIRT =K - WL B S 2 R 75—
BERETERERK  HEBERNORESS > B2 N Y
4B - ATREF] — M AU A 1175 7 [A] o 48 2 » T AR B A — o R 45 HH IR (
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) » {H K&
SWFERREEE ( ballet ) HH > —MEESEEERAMMEL &R
#) M f% (Claessens et al,1987; Clarkson et al,1985: Clarkson et
al,1989) ki BRI R KA » a7 58T B B F 10 5 18 %% 8% (Sinning et
al, 1972) » mESH B FESEE 2 E8 H A RBEE ST R > EEE
AR EREAEMHEERZR ()i, 1991) -

A B RS B & 2 ( skinfold clipers ) ~ X 3¢ ik 5% ¥ 5 B /@ =
( computed tomography ) %MBHZE ( T ArEs% » 1993 ) » B ol
THERSHOME AR AL » M RTAFER (S AMES > 1990) » 5
— A HEH R ARG FHRE - EEEREERAL o 5 H 5472 60
BATHE R AN » R M S A S i 55 BH B ER H 88 A B 55 45 B I & 5 R I fE B 2 A5 Bl
{93 (Campaigne et al, 1990 ) » 114> £ A %) £ 1 352 B 4R £ 00l
PRI % R AIIE I ( Donahue et al,1987) » 4> & B 15 &Y 7% B AS 5 5> 46 72
L4 5 THEARBIERIRENS - K512 7555 2R 88 A BRER © (H7F T4 B8
% Bl 53 A6 BU R RIS I ER 5 o HCBE R R R U5 4 B ) e S L S R R B
WIS A6 » T 5 MR AL 25 46 RO BT 98 - HH S A0 DA 8 BE B X o6 0 ik 5%
new dual energy X-ray absorptiometry ( DEXA ) il » B @) 52 & 5 48
FE 38 e R0 A [R] #kRH AR BY B0 Il B (Mazess et al, 1990) - fiii H g% th B2
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% [HISEHEOE - HEBMREREERZ/NP 4% (Johnson et al,1991) »

Ley A (1992 ) B9t 25§k &5 DEXA SRS #H#E ( lean mass ) #9#]
8B BMERERSE 1.8% » AHAWTFH DEXA fl&28& » —)RE
BRZREDREBEZ2ERYR > AR S 8S A0 T IS B30 P 8 55
8 o BB B /S RO &R A7 25 B Bh A B 2 RS SR A PR AT H S R 2=
o

=~ # % ¥ % (Subjects and Methods)

¥
B IZIEEMEBELREEEEI B L2460 4 RE—MEZHE SRS
FREAHBRARE B LEE 20 HIERHEME - M EEE > AR BEBKY
MR A RE S ERGCHIES P o L 4E 56 & FTHER
16.3 £ 0.47 % ; ML BEHH 24 44 > FH4EHE 16.5 + 0.51 3% o
(mily S5
1. Hl & % 25 & DEXA ( Lunar Radiation Corp.) » AKZE#EF 16cm/s
R 10 5 883K 20 268 - IR 0.05u 3% 0.1 u Gy fFZ 5 #|
& (Mazess et al,1990) » a]AER B % E (Bone mineral density) ~
‘H & & (Bone mineral content) ~ [ 5 #HM K B 15 S H& o MifT 2
SGimtHER > A LIEEI T 6 EEAL - A8 (Left arms ) ~ ZfR
(Left legs) ~ Z£¥& &0 (Left trunk) -~ % ( Right arms ) ~ 45 R
(Right legs) ~ H8E%EE (Right trunk) o DEXA #2455 e 09 82 48 55 4
# (Johnson, 1991) » 74 25 H & i A2 B {7 B¢ (coefficient of vari-
ance) K2 % o
2. ZRAEBEHEM  TREENERHEZHFEES CBRE  BEBHPE
Aifi BB Aifi 2 152 » AT B RS2 8 A IEH A BE Ak RE - 7 J8E (o F p Bk
Y~ MER D EHEE o geBNNEENBERE » BES L@
o HIE S M E ST R 0 82 DEXA Z SRl o SR 45 AR
ZH > ZBHE—BARNEEK
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EMET DT EIE

LA E LA {E ( mean ) K fE# = (standard deviation) #
oo

2.¥F Starview [l E4EHEHEE S HT » LA t 8 5E ( Student’s t test ) »
PIEFFHEA MZER ( AT, 1985) o 534} 45 H7 5 480 85 sl 4 FH B
KRHEAHABABAGR » LA p<0.05 A#EERBHKT EEERAHM » R S8
B 5888 B 158 BMI £ 3L 8480 (covariance) » 43 #7 bt 8 /4
BRAE M ZER -

=~ 2%

= B E24F &
LSRR SHE

28 80 BF I ER 16.4 + 0.63 3% (Mean = SD) » & 157.3
+ 5.5cm - #3H 51.2 + 6.1kg © SHE R ( BMI | Body mass
index ) 20.67 + 2.18(kg/m’) > AL Z (% Body fat)24.9 + 5.4
% » BrHER5 E & (Lean mass) 35569 + 4138g o

2 SRR B I — A S B

SRR A B R B SRSEN S HAEES FHE - 2
HEZE S RRKERR/NMETIS R — » SIEHOEIEIEE T 24.55 +
5.3 % ~ —MAEF 26.0 + 5.7 % » LA EWAHBAER T E - R
T BMI 4t » #Effiat B BRABRZ RFTE o W S 2 AL E 5
FlpAFg 8.5 Bk » KF 7.8 EFEMEAVKE: - BEiE HMBEFTYH 1.5
/AN BRI — M A 0 BRIFRFRUBE B R H LIS Eh 4t - A A
2 s B E FhE) K o

COF BB Z E A A

SRS ZAg5 A ( %Fat ) ~ lgR5&® ( Fat mass ) EdBRASRS
B ( Lean mass ) #f&— » HBES DEXA I ERE H 2 F A%
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BrEEMATRRRHE N

& - ZEFSHEI 2= 5 RS EBAIMEASAGZ ~ BERS SR ER ISR RUFER 2 - F/ 1%
FRAE - H 2 raiHE AR B 508 BMI %% & - RIERBEEAD R
HEME (L= p <0.01 & p <0.025 ) -

E— MEHRREEIFM
#EHEHE (56) A (24)
Mean + SD min max Mean + SD min max
F B (yrs) 16.3 + 0.47 16 17 16.5 = 0.51 16 18
8 &= (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
BEAERE = (%) | 24.55 + 5.3 14.4 | 349 26.0 + 5.7 15.2 35.5
ERAGREREE (g) | 35299 + 3094 (29273 42794 | 36517 + 6687 | 28142 | 51376
(n) #EZHAAE
* FRFAEE R Z= R p<0.075
T REAEBIEMER FISR MR EL
% #5 #H (56) B AH (24)
Mean + SD Mean + SD p-value
& (Arms)
% Fat 214+ 5.4 224 + 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
f& (Legs)
JoFat 26.7 = 4.9 2884 5.7
Fat(g) 4846 + 1395 5305 = 1591
Lean(g) 12911 £ 1371 13051 £ 2165
& (Trunk)
9 Fat 23.0 £ 6.0 23.7 =55
Fat(g) 5017 £ 1752 5318 + 1666
Lean(g) 17477 + 5956 17017 = 3107

% 5 (Total body)
YoFat

Fat(g)
Lean(g)

246 £5.3
11744 + 3618
35299 = 3094

26.0 = 5.7
12790 £ 3613
36517 + 6687

4 Fat=Fat mass

b Lean = Lean mass

¢ % BMI A& MR E
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ki bk At R EE LRV ETE DE TS PL Lok

B wERE BE 2z

—
a4

B— BIBRER—MBESIESBUASHELRE
] — PRSP R A — R A S S R A A A L 0 74 B — P T A
S EOLHIMIAE G 5 A % B AR 0 RS AR A (0 & BB BE B N B — A
0 WIAHEVEES ~ BRERET ~ BRERHIBSHG S (R KI8 B o M M A A (e
WGZRH)— B0 > THEREER A AR L A B 2 B ARSI Zs ( B — ) o
RE EEBIBEME R BISH—MR4E 8t

£} FE4H (56) HEEAH (24)
Mean + SD Mean + SD p-value
rih -]
%Fat 22.0 +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 rhass ;

b Lean = Lean mass

EEhAEEEEE 2 R

REPTT B EAAE — A 2 7o 75 B SR AR B LL % > SERSAE R A B A
R S RS B B RN S B AR ( p<0.01 ) » FRAHEY 22 B S G Bt A A
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B oL E R BB E

B RZBREBHRIREE  HEKHSABRHATF  mMAEHEFRYD
HIRERS B 2 LA R ( pair t test, p<0.005 ) o

xO AEERRBEMER BIER —MELLR

#E ¥ AH (56) $EAE (24)
Mean = SD Mean + SD p-value
7 RR
YoFat 269 £ 4.9 28.7 £ 6.3
Fat(g)? 2650 £+ 1380 2642 + 813
Lean(g)? 6495 + 694 6545 + 1064
R
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 EEIEFREMERFIER—AELLR

|4 (56) HHEAH (24)
Mean + SD Mean = SD p-value
v L
%Fat 23.1 + 6.1 23.5+5.6
Fat(g)® 2527 + 883 2649 + 828
Lean(g)® 8196 + 670 8611 + 1621
B
%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

BB B — M A 2 A BRER A AR R LA R 0 SRS RO A BR AR S 2R
BHSA/ N2 ERAE ( 26.6 = 5.0 % vs 29.0 = 6.2 % » p<0.075 ) » HAth
RUMEBARERI 2 RGFE - RO BHIRH - RAELLBEW I HEHER 2 LE > W
HE ] 3 S BA RE 0 72 ST AE o ZERSHECE IR EF e S S H AW
IR R B RG2S B HAR & - ARSI ER -
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CAERAMBEH A IR~ EAERE X LR s~ -

& & 07 B BE 5 & (regional lean mass) i 2 5 8 S A5 & (total
body lean mass) ZHHRRREFI RS » HMIBHERIEES - WEDE - B
= ER ALY BR S IS B BE % B R AR 5 B AUFHBAR S (r) » KRS 0.575 -~
0.308 ~ 0.938 ; S HEHEAHBIRE (r) » KKXE 0.964 ~ 0.985 -~
0.955 ?ﬁ%B’*JE‘:’FEﬁﬂ@%ﬂ%%‘iﬁﬁﬁﬁﬂﬁéﬁ%ﬂﬁﬂﬁﬁﬁﬁZﬁﬁ%f}‘z
HRAERIR —B - R E 09 S E i S A BRER bR AS IS & % 2 5 RS b5 B 4E
BHIRBGEE] r = 0.938 ( p<0.005 ) - o &2 FSHHBREE A9 b A 15 & 18 2
i R 2 B W R RS G B hn s E EAYER AT o

HERAI RGNS B 2 5 AEAE B SRR (R FIFE R+ SEISHHAYESR
BeEr&f ~ BRECFE S EBALAERG 8L 2 S A R AR R B (1) » IR KRB
0.906 ~ 0.985 ~ 0.975 . M H HEAHAMIEHBRE (1) » KX 0.950 -
0.950 ~ 0.943 > WFHKI 2= SREFEESTIOEE RS A SR
% > &5 ASN B AK AR 2Rk B =S5 (A5 B a0 R b o

&7 BERIBRRSAMHIER TS IRPRASAHE R 1ERAIREL (1)

£ ¥ #H (56) EHEAE (24)
5 4 fir 0.575 0.964
58 5 5 A1 0.308 0.985
BB &1 fir 0.938 0.955

F BEBMRSMHERETSRASAHEREBIERS ()

£ 75 #H (56) HHEEE (24)
B aB L 0.906 0.950
W 58 5B 07 0.985 0.950
R &R i1 0.975 0.943

ps. & Hl {82 % 5 2 A5 15 8 2 AH BRI BR {7 B 2 ¥ p<0.001
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W i

# 7. DPA(Dual photon absorptiometry) 737 i B8 #H 58 4> #7 =~ 1E e M

B » /KGR e H At 5 ek Lol » FEREERREHH S L - fRAHZE 21
=+ 3% ( Mazess % ,1990 ; Heymsfield, 1989 ) » #r#&{& DEXA
R — 2 2R DPA T2k » AU IZ iR A R pE R A IEE - Fhn BRI X-
ray EEAEAS K k-edge filter FIHT 4% » AEEREIR 8 DEXA 75 & #1E
S REMHK 2R o IRTRIHE IS » HERER KO HIAERS 5 16
( regional fat distribution ) - B {#H AN E ( Durnin et al,197
4 | Bjorntop et al, 1985 ) - BB ZHLRAER » K TR E
FE WO E R TR B S H M IEASRGEE 4 » T B KR 2 ( Hassager &
,1986 ) o LA BB [ kb 2R 5l K BR B S IR 2E ©

S4 0 MEARBHAEBENEAEEER AW ESE S S - (HE BMI 40 7§
HEH BB HIREAERS ( Ley et al, 1992 ) » 7RASJ2 — & #8250
BEHEE BOESIEF 2P rIIER ( Garn et al, 1986 . Smalley et
al,1990 ) - @ ~ M5 ~ MR EARE S ERFVARE - 5 R 5k
HHEZSR | B DEXA IS/ 5 EESEEHENE - BEPRKEE - FHik
W ERE A A DEXA #I &8s o m R AEM AN Ak > LHEHE
A REIRBRENG A6 - 4> B RE G HERREE M E PR RIS AR ( Donahue
et al,1987 ) - tHEMIWHEELIBHE R FEL FHIE THEIGK 3 » REAIAY
TRIZEAZ=EM ( Campaigne et al, 1990 ) - $ PR FE KBRS A HIER
BT RERGHETR » Mt BB & RB ARG 0 B IR 788 B E L Wuisad » HER
fH7~ (Krotkiewski et al,1983) B FRESEEREE » T FETH B HFH
BE NI SHETRARRS - BFRRIHIMEREE (LR B F IO » L FRIRRSEL
KEREAI B FEHRE » A AF B IR H A L G H T4 F a5 68 2 5
B o R THEIFZ M E8OEREST FE USRI ZEIAET] B » KRS R
BEEKLZNE > RAEAEARSE > LENELKNERY » &REET KRERAL
REARE A B 2 IR A6 ©

R EE TG SCEBEN ST B (LB LR E T/ NIER
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CREREMBEH T IR~ ERAEREE X ARG~ -

( Shimorata et al, 1989 ) » YIRS TG H - B S 86 18 55 S A5 12 B
R HWEEY - QIR SEASIE R R o S S Eehn - fEERaAs
WA S aE - BEWMERY > WEEEEERESRY - Al » &«
PE [ BMI FI#E RS 5 53 46 08 B K 3SR — B0 o ARHZERI4ERY BMI flH
AR5 2 HOFERBA /R 8 ( r=0.888 5 p<0.001 ) HIFSEMEHE: - BHEMW
B EE G h0 - AT HE R A AR 9 B S B A 5 B L Py R AR - £ B R L Y
2o TR E G I » AR RS RS B A9 b o

E ¥ B0 B R i 28 2 BE G A5 8 % 5 (U BB A I 255 8 =5 U A BE (Mazess et
al, 1990) - Mazess 332 £ M5 50 L0 55 30 5 BORS MERY T Ik o - jmue e
SEE 2 0.9% - fFERMZHAEGTEI SN » BREAEERETIR 2
SHIMEMEREEE - HAHBIREE BEY ( £L © #EE#H r=0.985 - $HE4H r=
0.950 ) - BFHMMABASIH R BRES L - AW R EHRAMES SR
% - RS ER EE RN R LR BRI BB B BEAER Y
HE#¥ ( p<0.1 » p<0.025 ;&) - HERMERPRFEN - &R
2 Ley A (1992 ) BYRHZE » 5B 22 [ B4 IR il B2 8 72 9 HE 885 > BEASS@4F
B 5 R R B R SIS & - (A E BN ERGE -

FEREER A 04 BRER AT YRS S 2 /N B HEBE ( p<0.075 ; #&9) o 5
R NED) & TR E R AYES) AR AN ABRE S/ NERE (B
F 0 1995 ) HEESAFIAEYEASESERORERRERE 81 (KB
*) o @ DEXA B—E&E HHREE » AENMN2EEE TR
% ( Campaigne etal, 1990 ) » AREH S E N BEHEENH LSS
fFhAth - BR—EE/FEA T o

A~ S

BTHRERLESEEHIIKE TS BERNS 4 - FH
DEXA £ili 7 & T 80 ZHBI L824 - 015 56 % HinH B84 8 24
R i 8 SR PSR ER A TR AL E R ST AL
ERANA0T -
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B oor B H R R RS M

OHBSERRTEEERTII 8.5 K » £9F 7.8 FHEAVKE -

O R4 S — R IE PSR - RIS BMI RASREAS IS Z W) ©

EOF|IELE EERaE R EREARO IR R R RIS E - £8E&
HEABRLSHIEN B HINAER -

(o) 45 S 22 AE O G BRI — iR SR A R I RE P IR RG2S > ARENL A B % B
s o S HEGRE O & BB AL W B B B B AT 2= 5 B S i B B BARERUFE B - SRS
2k SERERAS A ST BARA (R (r=0.938) - FER HEERE S A AV A Ry
B EEE e

R LM —RBENIRS 2 HRE » LERD - ARRAK - SRl
—H — R EE L RIRR R -
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