T Fh‘J% TPE‘J“ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)°1(2)> 151 - 164
L A B L il

YRR BRI BRI PR U

PR s
[l - ‘4’»’»{{4\%%:’5 'J;"sr‘jl*' Ak 57T Hﬁ#ﬁﬁ'ﬁ’ﬁﬂ? [J;”Tj[é(

( WJE 8] : 2006.3.02 ; F~FIH# £ 2006.05.23)

M
PR Y PR T S TR S AT & E SR R SR T

il fé?\, EjE R e TJEECED X UM% B, (dual energy X-ray absorptiometry,
DEXA) - JEIORVRHIHE L2-4 W5 AL THEOE TR (bone mineral density,
BMD) - H{FCF L 1 | NS ] B ) tﬁgj@ﬁr\rﬁ““"‘ 102 ~ (1 igm
#554.544.90 7% ) > piI'] 4 Iflfj'i% ELIETARGE (773557 45 53.744.47 55 -
Pl FEVPRAR LIRS - S 2B po SRR Rt - (Rl | UHTER 55Ty
FPIUTR (™o W R ET Y (G T I B O R SRR B
T (=SR2 BT (N-telopeptides, NTx) -« Friaffl I ¢ i » 4 5&
[nﬁ”pj[ﬂ V> LIERH A REAVE JFEJQT BT B ?ﬂ%pérﬁ?ﬁ]gup“ 37
MANCOVA st ct- yﬁgif,g B!~ BMD & NTx fivz B  TONRE S A
Qo SRV RIS B HASED (covariate) » B JYEEEL p<0.05 o SN SEHL >
B (S POETEINE R ] > e BRI~ L2-4 WARESHE e (BMD) - J5[

RSP PG S (R NTx e PRGNS fr e « S 1 et (55
D e VETRINEEY > YRR () (5 20 (o W55 AR R B« NI
e ST PSP A SRR IR R E SISER DS T -
E‘ﬁ%’ﬁ] —VP“iF[Fr*JE* At~ PR
ﬂg*l‘ﬁ?? fir Rl - P Tl #%ﬁrﬁ‘?ﬁ*lﬁ st S ST

FL' Ff 1 037-381053 e- mall thomas@nuu.edu.tw
151




T Fh‘J% TPE‘J“ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
SRR R SR R Iﬁ[&@ Py E LY [

RS BT D+ RO RS B L i
&’ﬁ (Mayo Clinic, 2004) -ff] il 52 355 (world health organization, WHO) }H ’:ﬂ
AR L 1 — ’F”é%ﬁlﬁﬁ@ﬁ?ﬁ%@ﬁ (established osteoporosis) : }f’F'rFJ'
S P PR T IR 2.5 RS o R E - IS e
THTH o D PHETAEYE (osteoporosis) Tﬁ?}’ﬁ‘f@ PR S PR T IS
(£ 2.5 ERYEA ] HH o (- EF s ) = RN ELE (low bone mass
or osteoporosis) ?‘F'[*F}’i'%;’@ [ IS EI@*F}’E’TE%;’@ TIHH{SR ] = 2.5 e -
s TR (nomal) ¢ PR L N P TR T S 1 (W
- PRI ¢ R 35 SR PN RE  RLA P
o PP REIAS > B TR D 03%~0.5% » (RS EHIE T D 2%

HW,

~3% (Notelovitz, 1993) - If_'”’?fﬁﬁ‘}@@fﬁ& b1 [EHEEZ (SD) ”Fj'jf"?pﬁif FES
3&@‘“& H79110%  (Cummings, Black, & Nevitt, 1993) - FEGHE - ’F VL 65
PRl DRV RIE] 13 gAY CRATE - 1991) » RERIEIETASRE L g
11, 23.8% (Lee, 1990) © i3 [85 & 597 ] 1500 2] 2000 fy * [ 1 5 fiTTAREE

M) S0P P €I T i e

qg}j{'*lﬁﬁ 1/5 FIJ)F -K[:r([r,,s(ﬂjlﬁjgg «ﬁljﬁlﬂi}'\i AH , H%“EJ 12
[ = o PN LR T S SR (BRI 1991) -
F #F’“I'E[ﬁ J/'?ﬂj *J[?JI/ ; %T’gjilguzp Jgﬁy*‘ RS- F&cﬂjlﬁ[n B “}4\

O R VES RS > RN AT R EE T (R 2 R > 1994) ¢

=B S E A AR Y RS R B9t i I (remodeling)
FIGH YL A o ST RIECPIEL (Smith & Raab, 1986) o FHUREZRilE 1
TR~ e S~ IR FPRSTRGYE > VR PR AL S
SEUEPI] S B T ES F A ORER] - R HIR B S e

152



T Fh‘J% TPE‘J“ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
SRR R SR R Iﬁ[&@ Py E LY [

AR S Ko R S BLE RS PHITAROE S kLEy e d [ D R

(Goodman, 1987; White & Rosenberg, 1985) - f?[f%‘ﬁ@@?%ﬁdﬂﬂﬁjﬂﬁr L[ﬁjﬁ%ﬁéﬁﬁﬁ
fﬁl*ﬁ"@ﬁ’?ﬁfﬁ o o Vo EIEIEEY (weight bearing exercise) [l ]ﬁwpfﬁ’?ﬁ*’[fﬁ
Elfol o Al A Elfiflﬁ‘@?;ﬁﬁf@ FE| %'Efﬁﬂjiﬂ\ [ﬁj #i'etp— =?BEEIES (Jacobson,

Beaver, Grubb, Taft, & Talmage, 1984; Nilsson & Westlin, 1971; Talmage, Stinnett, &

Landwehr, 1986; % JEJBH 1 1995) o [FISEpRT— A b F= ﬁ jﬂﬁﬂif[ FEl
fq:7‘ J/%';Frf@’?r Y SR EU[AIJ#{.\_/E[ITJF CPIREV] o = AR iy

fta?@fﬁﬁrwﬁsﬁnw[wrtzm/ AR R O B Y )
R R | [ﬁf’fjfﬁgipgﬁiﬁﬁ H@F—lﬁﬁ‘l‘% » BT PR R T T R
F[ JT@T-{,;&& N e

B P

- PE)

PS5 B XA ISR (dual energy X-ray absorptiometry, DEXA) > ]
RO pAE L2-4 B}ﬁﬁfrf’ﬁﬁfﬁﬁ’@ﬁ i (bone mineral density, BMD) - I5{%A%
I#TFH‘EF Ed T ISl 1 = 2.5 {[FAERYER (Report of a World Health Organization
Study Group, 1994; /7[5 it ¢ » 1997) # » KR EIETHE[SAE) 102 * » pII=
f’q F R TR gjﬁﬁrwm Bl o (A1 EEEE NPT 41 7Ut',:ﬂ’?’ﬁﬁi
RUEE  CFRH LV ST 0 T R M E YRR i st
S G RTEE  % D R BT R () B -
=R

Il %%H:f_ X KR E; (dual energy X-ray absorptiometry, DEXA) - JHJE! <58
HpE L2-4 E}ﬁ&*ﬁ‘%@"m’?}»@ﬁﬁ@ (BMD) -
(Z) J’?E'?F e

153



T Fh‘J% TPE‘J“ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
VRGP B AR T AR b Dy E 5L il

BRI O (P |12 ARG RS T DSBS RS
(seven-day physical activity recall, 7-d PAR) (Sallis, Haskell, Wood, Fortmann, &
M@ml%$’¢ﬁﬁ& HF YRR - B RS T P2

SR PR WIS (R - Y SR DI A
il (g - ﬂ'~%ﬂ>ﬁ@wﬁf’f%%@ﬁhuﬁﬁ‘ﬁ 24 | B

ST S TR :J#’ﬁaaﬁﬁm~sjﬁb* & Yo
LA * o BOR R PRH S R H LR S T IR R
Pl -

F I BT SRS (I - S 35 S T 4

= { PP IR S E Ty AT B I R (i A SR PRy gy
B 2 IR P RN R TR RE Y « SUREE o B ¢ RN
FIE LY 1 [’*‘;:safgf[ﬁi (metabolic equivalents, MET) fmf,;wt 1.0~2.9METs
HII) LSMETs & BT IR 37E0 1S 3.0~ 5.0METs VH|I') 4AMETs 357~ £ S
5.1~69METs V[l 6METs Ftir™Isiifish = 7.0METs || Fpoiagh - 1)
10METs 5 =5 =" 4

2 ‘ﬂ/’ﬁ%iﬁéﬁﬁiﬂ/ RS UG e BN Tl I S U I g
SFLY s NREED ] R — ISR F LR SR AR
VS S AT METs (A F 990 o R SR
BAENIR Rl (1 MET=1 kealkg/hour) - A HE| UK 5 | IO )lEEIE -
(=) HHretsi]

BT EEESE f B R AR 7%?{ |RETE 5T BT BIBRLE
Fr ks#p TS (type I collagen cross-linked N-telopeptide, NTx) » {E£) gj R
[ ‘?FVF%? o pHRAE VERE I NTX - = 24 /] E'}’Hl T PR [

TP Ry o [N R AR E T BRI TR H R E ST i
OB U o -20°C Y Y S S T
FRH| Ostex ’FJpJ ELISA Kit 1~3E[JHF7JL& [1F% NTx &€ > ™ I'] Hitachi 7450 757+

154



T Fh‘J% TPE‘J“ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
SRR R SR R Iﬁ[&@ Py E LY [

PP RIS T RyHD P ISR PR [ R
(NTx) Ve -
= PSSR

UM R A P P 5T BRI b R
HUBPIHSI  SEET D IAUPRS B oR E ST

HIGEH Y -

P~ TR

PRI+ ) BT B TS P TR SR RO T - 201
multivariate analysis of covariance (MANCOVA) Jﬂ&lﬁx ».E e J’?Hffﬁ « LT
#% (BMD) ik SIETS (NTX) [0 BU P o (5 Y B i RO 2 B2
o BRSSO [ U AT G SSTTR B R

covariate) > BEH ¥R p<0.05 o

( ) p
B\ GhElZesSisn
= A I‘E\ = |:| IFFIJ

— ORI ORI A

skt 21 o T T BT R S R SR “ﬂﬂ‘ﬁé‘ﬁﬁﬁﬁﬁ
57 (Body Mass Index, BMI) ~ (i 5y sSERISVELY [l T 1 B R 1 fyt o34 H
O a2yl SYBETTRNTEY (BMI) - IREE B SSTTEIVED S R
¥ (p>0.05) ; [ d:*ﬁﬁ'gﬁjpi g VIR R A S S £
BIAYE (p<0.05) o BT Py ORVEPVIIED - T drBRPR I IR T -

155



T Fh‘J% TPE‘J“ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
SRR R SR R Iﬁ[&@ Py E LY [

Fo o URCRI LR ORI ¢ B R A
TrETERGE ]zﬂmftﬁ“” z M

B 41 * 102 * 143 * t
(M+SD) (M+SD) (M+SD)

F ety (%) 53.744.47  54.5+4.90 54.2+4.78 381
Eyﬁzj (7] 156.244.18  155.3+3.81 155.54+3.93 229
g () 60.8+5.96  58.6+5.67 59.245.82 .048*

[
JREEHRICBMD 5 0.0 68 243250 2458256 199

(kg/m?)
fREF g (F) 6.0+£2.38 5.4+2.10 5.6+2.20 149

SEETELIVED (mg/day) 917.6+4345.34 1028.2+511.49 996.5+471.38  .138

*p<0.05
P PR SR PR PO B % B e AT B
ig’fi’ﬁm‘éﬁ"@%ﬁ%%?}%ﬁﬁﬁ%"J&Fﬁijﬁiﬁ CEHL ZYRIEFIE - {ITTES (BMD)

bﬂs}\ﬁqtqk (NTx) /3% glﬁﬂj R T BN IIELHAECE (covariate) o [H

f

= AR S RE ~ AR B STV R SN IR HARCE
D SR AR

IS PTG TR (A S R AR~ MRS R g
BRIV BV T » P BSR40 05 O A R T2 0 e g -
FYAC S S 2 B T (p>0.05) o b UF I R T 1 B 210 g
0.9+0.51 hr/week » PEEHHE FHETHE (S 0.4+0.33 hriweek (p<0.03) = bUKf— JfY
SYPROE PR BURTER S FIR- B R 9E 0 > R EURGE Y B RS B
2701.0:489.24 keal/day » P F1FTHE (S 2536.4+366.98 keal/day - HERHF =
EIREE (p<0.05) o il 5k SR > a e Nz v T AT D fE )
SIZNFRD IR B o O - PR IR L (S - b
] (1999) BEEFLEVHE SR PRI RO R pO AT o g
BB AL -

156



T Fh‘J% TPE‘J“ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
SRR R SR R Iﬁ[&@ Py E LY [

R PRGSO RS R R R A

PIUTHRGE TR A p i

fEJ El 41 * 102 * - L o

(M2SD) (M=SD) FFE- R
= |E

L 48.0+4.93 49.3+5.03 141 492
(hr/week)
\\ (I}

ESEEIE oo in0r 80941200 943 .199
(hr/week)
&,

I A I ] 27.9+9.01 27.3+7.31 668 500
(hr/week)
}

FI IR 0.940.86 0.80.65 457 881
(hr/week)

51

KRR 0.940.51 044033 .000*  .000*
(hr/week)

BB 27010048904 25364436698 030+ .000%
(kcal/day)

*p<0.05

R 7‘1:%5 L AL TR S N i F S
CUB/IOS N l'HiEF‘UDE[ﬁ MR ‘LE”D PTG PORSEL  JI ] DYEZE © Gregg,
Cauley, and Seeley (1998) ﬁ:c_]L:EZ?F - R pjlg%‘i.sgr[ AN B
TR R (S P g 2 S F | PRI AT - 2L bl b [P Facs (el e
FFIEEoE - 8 g it iR 1] Brewer, Meyer, and Keele (1983)
e PR B SR O T R LR R HE RAEE T T T
P - Brover ¥4 RISRIH IR BRI R
R S (AP S PRy ST PO
EIREDEE 0PI B BRE R TR PUE ol [Nk o PRETREE R B
W (R DR SR P A VR o S T A
S RS P BB R R 1 R R H ) (Comroy 5
1993; Rambaut, Leach, & Whedon, 1979) « S 4 i il g5 » 71T G oy
g[ Hﬁjﬁﬁr{[%”'ﬁi 3. 75% e

Ballard, McKeown, and Graham (1990) ¢\ <JAFIvEl & 8.5 [ R E1T)
R H PR T 6 {8 £ KL - Brooke-Wavell, Jones, Hardman, Tsuritan,

157



ﬁ?ﬁﬁ‘ﬁﬁ% TPE‘J“ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
S VBN B SRR P IR Al T E BN il

and Yamada (2001) - 38 *Liiflpuﬁlﬁgmi ; ;«: i IR B

it BMD =* BUA (broadband ultrasound attenuation) o1 V3 EH [IISEEE - bl
Teegarden &% (1996) I'] 204 i (18~31 i5%) CUPSEIEHVEF §EL 143 E 75 = EJ/FF
"?ff. g Tﬁbwwﬂ -V BMD = BMC (bone mineral content) [*J i EHIED - Af
Y & riﬁ IR 1Y PRI FE BT # (Energy Expenditure) =2 = =i i b
BMD - BMC Hﬁ&*hﬁﬁ iV BMD # l*ﬁﬂﬁ itk 7 BMC $57% & Tﬁifjé% o I') 3R
PR PR TSR PR SR 125 6 b
FERCENfE P TG HFJ?WHI[CE“r'ﬁJHMAS%?FE[ﬁ °
T RV IR (BMD) ST
IS o PRSP A0 L2 S STt - 22
RS e S TTRREV BB T 55 o PPTTUAT Y L2-4 7% 1.048+0.041 glem? S 4L
TFT”'% T 0.864+0.069g/cm? > TEIFE B £ "’? PV (KA Y L2-4 i”[ﬁ;’@ 0.780+0.085g/cm?
ST 0.668+0.043g/em? - FEEE YE (p<0.05) < B PIETIHAGE b i

% % fk FILJFF»J[T???%,@ (BMD) -

*Z PR L24 S HTERE (BMD) bR

FT PTG gj T p il
b R F 41 * 102 * ST M
(MSD) (M+SD) - L=
L.2-4 (g/cm?) 1.048+0.041 0.780+0.085 .000%* .000*

PSS (g/em?)  0.864+0.069 0.668+0.043 .000* .000*

*p<0.05
PRI 2 Py XA B PO
3 JE}% (Blair, Kohl, & Paftbarger, 1989; Garabrant, Peters, & Mack, 1984; Montoye,
McCabe, & Metzner, 1976; Paffenbarger, Wing, & Hyde, 1978) - [l® JWE’EEEFJ*FJ’@T
i [ (AT s J’Fﬂfﬁ jﬁ‘&x’—lrjﬁﬁ"%ﬁff Jr:jpf Wirﬁ FJT@T puﬂ;;;g 2 (%
CRIEIE] » 1999) « By * N EI FODASITS + F B0 IV 1 58

158



T Fh‘J% TPE‘J“ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
SRR R SR R Iﬁ[&@ Py E LY [

HE A PIGEN > PETERGE Y L2-4 SRS o D TR AT il
34.35% % 29.34%7[“E'F\—'Jr o
P UEHY B IR (NTX) SiAT

PGP 0 TR S IR (52 10 053 i £ S8 o e
(NTx) A ET [ASEF Yoo SOTTERTV IR [ » P RGE Y24 B Ts (NTx)
£% 48.7+27.04pmole/mmole > PE[EE [SFT 1 EVEE (L5 106.84+45.89umole/mmole > 3
B I (p<0.05) o BT PTG VA eSO R
BEFGIER (NTY) -

. Fﬁnf; rl}qiqk (NTx) [/;[ﬁi}%%l%

o e X
b R R 41 *+ 102 * — —
(M+SD) (M+SD) ORE il i
ST Rk
£ Fq 1 (NTx) 48.7+£27.04 106.8+45.89 .000* .000*
(umole/mmole)
*p<0.05

AR S PR RS T BT IR LR R 2
) }‘J'Ejgf;»ﬁﬁe [ 46 TIPS B 7 (Kahana, Hiss, & Smith, 1998; Selby,
1995) = PRI b5 0 R BEAY S 2B ST (turnover) iR A PRI BREENEET
LI FRE CRER VIR S 5 T BB B BT (NTX) )
7 » A LR SR RV (SR O RDASIR G o % TR (ST O Bt
B IRIETS (NTX) o PV ES SRR AL &l RS (9580 P f s
(NTx) > I} 57 BTS2 4l (Concepcion, Traba, Cabrera, & Henriquez, 1997;
Takami 37, 1999) = i {Cfifiste b B > (S5 2 YFOprATFO B A ) o AF
OO OIS R TR OB TSR 5% TR R S
CFVIFi® > 2001) « AR EHOTRGE IR LR I FETRAR 91 » gl e
SRS PR IR (NTx) o+ DT R (5 2,19 fF -

159



T Fh‘J% TPE‘J“ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
SRR R SR R Iﬁ[&@ Py E LY [

Gl | B R (SAC FORIZINE PG FEENE - 124 Wi
BRI (BMD) SB[ pHETAGE © T NTx 1+ HIPE e
SRR - BT TR (SRR D (I » YIRS (S o 20 gy e
OB < P SR T T B YRR R SRR T

PTG -
BYL R

R (1997) o B S EERREREIGIGIRT ] - {107 SR 5

PR L~ 2 BLEE (1994) - {EE{*J@E PEVASLE o (1 ?ﬁ?j »8 (2) 131-136 -

FEIE (1991) - S E * ElfJifﬁ%*Ff‘Eﬁiﬁ*%ﬁf%lwﬁl o (B 0 67 5 102-107 ©

T (2001) - EBHESR P BHLG RHITRSREL P - TV
YIS AR i 1) -

BT (1995 ) < SEENSIF) D FHTTs pupyse - it ¢ [?ﬁ?ﬂ;ﬁ‘ﬁi& »7>190-210 °

BIREIE] (1999) « SEEURUAREHDAT ey & FHTTEE (S B o WSV B s
PN Y £ -

Ballard, J. E., McKeown, B. C., & Graham, H. M. (1990). The effect of high level
physical activity (8.5 METs or greater) and estrogen replacement therapy upon
bone mass in postmenopausal females, aged 50-68 years. International Journal of
Sports Medicine, 11, 208-214.

Blair, S. N., Kohl, H. W., & Paftbarger, D. G. (1989). Physical fitness and well cause
mortality-a prospective study of healthy men and women. Journal of the
American Medical Association, 258, 2388-2395.

Brewer, V., Meyer, B. M., & Keele, M. S. (1983). Role of exercise in prevention of

160



T kajiéﬁfrpmﬁ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
SRR PR B AR & frﬁf’i’ﬁ@ 3% ﬁﬁ[’?‘z Py E LY [

involutional bone loss. Medicine and Science in Sports and Exercise, 15,
445-449.

Brooke-Wavell, K., Jones, P. R., Hardman, A. E., Tsuritan, & Yamada, Y. (2001).
Commencing, continuing and stopping brisk walking: effects on bone mineral
density, quantitative ultrasound of bone and markers of bone metabolism in
postmenopausal women. Osteoporosis International, 12(7), 581-587.

Conroy, B. P., Kraemer, W. J., Maresh, C. M., Fleck, S. J., Stone, M. H., Fry, A. C,,
Miller, P. D., & Dalsky, G. P. (1993). Bone mineral density in elite junior
Olympic weightlifters. Medicine and Science in Sports and Exercise, 25(10),
1103-1109.

Concepcion, D. P., Traba, M. L., Cabrera, C. D., & Henriquez, M. S. (1997). New
biochemical markers of bone resorption in the study of postmenopausal
osteoporosis. Clinica Chimica ACTA, 265(2), 255-234.

Cummings, S. R., Black, D. M., & Nevitt, M. C. (1993). Bone density at various sites

for prediction of hip fractures. Lancet, 341, 72-75.

Garabrant, D. H., Peters, J. M., & Mack, T. M. (1984). Job activity and colon cancer
risk. American Journal of Epidemiology, 119, 1005-1014.

Gregg, E. W, Cauley, J. A., & Seeley, D. G. (1998). Physical activity and osteoporosis
fracture risk in older women. Annals of Internal Medicine, 129, 81-88.

Goodman, C. E. (1987). Osteoporosis and physical activity. Health Values, 11(4),

July/Aug., 24-30.

Jacobson, P. C., Beaver, W., Grubb, S. A., Taft, T. N., & Talmage, R. V. (1984). Bone
density in women: college athletes and older athletic women. Journal of
Orthopaedic Research, 2, 328-332.

Kahana, T., Hiss, J., & Smith, P. (1998). Quantiative assessment of trabecular bone

pattern identification, Journal of Forensic Sciences, 43(6), 1144-1147.

161



EE{*JH‘F{J% TPJI‘J“ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
S VBN B SRR P IR il A D RS il

Lee, T. K. (1990). Update on osteoporosis in Taiwan. Presented at the Second Asian
Symposium on Osteoporosis, November, 4-10.

Mayo Clinic. (2004). PHETASEE- (HFERE) - 71075+ =7 35 < CRUEAT 2000
A )

Montoye, H. J., McCabe, J. F., & Metzner, H. L. (1976). Physical activity and bone
density. Human Biology, 46, 599-610.

Nilsson, B. E., & Westlin, N. E. (1971). Bone density in athletes. Clinical Orthopedics
and Related Research, 77, 179-182.

Notelovitz, M. (1993). Osteoporosis: screening, prevention, and management. Fertile
Sterile, 59, 707-725.

Paffenbarger, R. S., Wing, A. L., & Hyde, R. T. (1978). Physical activity as an index
of heart attack risk in college alumni. American Journal of Epidemiology, 108,
161-175.

Rambaut, P. C., Leach, C. S., & Whedon, G. D. (1979). A study of metabolic balance
in crewmembers of Skylab IV. Acta Astronautica, 6, 1313-1322.

Report of a World Health Organization Study Group. (1994). Assessment of fracture
risk and it application to screening for postmenopausal osteoporosis. WHO
technical report series, 843. Geneva; WHO.

Sallis, J. F., Haskell, W. 1., Wood, S. P., Fortmann, S. P., & Rogers, T. (1985). Physical
activity assessment methodology in the five-city project. American Journal of
Epidemiology, 121, 91-106.

Selby, P. L. (1995). A comparison between biochemical and histomorphometric
markers of bone turnover. Bone, 17, 3: 321.

Smith, E. L., & Raab, D. M. (1986). Osteoporosis and physical activity. Acta Med.
Scand, 711(Suppl.), 149-156.

Talmage, R. S., Stinnett, S. S., & Landwehr, J. T. (1986). Age-related loss of bone

162



T kajiéﬁfrpmﬁ Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
SRR PR B AR & frﬁf’i’ﬁ@ 3% ﬁﬁ[’?‘z Py E LY [

mineral density in non-athletic and athletic women. Bone Miner, 1, 115-125.

Takami, H., Ikeda, Y., Hayashi, K., Hayashi, M., Konishi, K., Saruta, T., & Carpi, A.
(1999). Clinical assessment of collagen cross-linked N-telopeptides as a marker
of bone metabolism in patients with primary hyperparathyroidism. Biomedicine
and Pharmacotherapy, 53(7), 329-333.

Teegarden, D., Proulx, W., Kern, M., Sedlock, D., Weaver, C., Johnston, C., & Lyle, R.
(1996). Previous physical activity relates to bone mineral measures in young
women. Medicine & Science in Sports & Exercise, 28, 105-113.

White, M. K., & Rosenberg, B. S. (1985). What the research says about exercise and

osteporosis. Health Education, 16(1), 3-5.

163



T ﬂsﬂiéﬁfrpm[‘é Journal of Sport, Leisure and Hospitality Research ~ (2006.06)° 1(2)> 151 -164 »
Y B B PR R 8 S il

Effects of Physical Activities on Bone Mineral Density for

Postmenopausal Women

Chung-Fong Ho*  Yun-Wen Hu**
*Associate Professor, Office of Physical Education, National United University

** Associate Professor, Office of Physical Education, Hsiuping Institute of Technology

Abstract

The purpose of this study was to determine the relationship of physical activities
with bone mineral density (BMD) in postmenopausal women. Through dual energy
X-ray absorptiometry (DEXA) measurements, 102 women with BMD more than one
standard deviation below (T-score < -1.0 SD) were grouped as osteopenia group
(average age 54.5 £ 4.90/yrs), 41 women with BMD less than one standard deviation
below (T-score > -1.0 SD) grouped as healthy group (average age 53.7 £+ 4.47/yrs)
were included in this study. Age, height, body weigh, body mass index (BMI),
duration of menopause and calcium intake were testified with t-test for both groups
and showed only significantly difference in body weight. Considering hormone status
and calcium intake were critical to BMD, together with body weight, we put them as
covariance. Physical activities, BMD, and bone resorption marker (assessed by
urinary N-telopoptides (NTx)) were analyzed with MANCOVA. The results showed
physical activities was significantly lower and NTx significantly higher in osteopenia
group (p<0.05). It is our recommendation that womankind should increase regular
physical activities to benefit bone mineral density.
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