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Waidankung's Effect on Bone Mineral Density and Muscle Strength

in Postmenopausal Women

Shwu-Pyn, Jaw

National Taiwan College of Physical Education

Abstract

Waidankung, a traditional fitness exercise in China, has lately become
popular in Taiwan, However, only three papers so far have studied its effec-
Liven::ss. in curing diseases and strengthening body from different aspects.
Presently, almost one million people in Taiwan are practicing Waidankung,
and most of them are middle-aged or elderly population. Females, at this stage,
mostly are faced with various degrees of discomfort caused by menopause or
post- menopause. In addition, their body [unctions are less physically fit. This
paper aims to study Waidankung's effectiveness on bone mineral density
(BMD) for preventing osteoporosis of postmenopausal females and its influ-
ence in muscle groups.

The subjects of this paper are post-menopausal females who have been
practicing Waidankung at least one and a half years (n=24) and post-meno-
pausal females who seldom exercise (n=32). Their average age is 56=4. To
avoid difference n locality. the interviewed females of the practicing
Waidankung group are from Taichung County or Taichung City. They have
met with the requirements and are selected at the way of mutiple stratified

clusterssampling (among 72 Waidankung practice sites within Taichung area).
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Each of them is asked to invite a friend or a relative who 1s about the same
age and has not practiced Waidankung to act as a subject of the contrast group.
Its purpose is to avoid further potential heterogeneity, Three steps are adopted
in this research. They are. firstly, the evaluation on health management
through questionnaires, secondly, the measurement of height, weight, and
strength of muscle groups, and thirdly, the measurement of BMD. For the last
step, BMD is measured by Dual Energy X-ray Absorptiometry; quadriceps and
hamstring by revised Total Hip Machine (EN 10015/97725, Patent #4,,621,,50
7. Universal Gym. Equipment, 1987). SPSS/PC+ has been utilzed to analyze
the collected data.

It is known that BMD is highly related to age. In order to examine the
relationship between BMD and independent variables such as age, t-test has
been utilized to analyze the relationship. The result is that in the contrast group,
[IIB‘BNHJ of femoral necks is significantly (p<0.05) related to an increase in
age; however, in the waidankung's group, the BMD on the same part doesn't
appear wm-.k::r- with an increase in age. In addition, the strength of hamstrings
and the BMD of femoral necks between senior females practicing Waidankung
and females without practicing it (both groups over 56 years old) has shown
to be significantly different. (p<0.001) This shows the positive influence of

Waidankung on postmenopausal women.

Key Words: bone mineral density menopause
osteopoross Waidankung
quadriceps femoris hamstring

femoral neck
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7 =2 R
S ESERNFH S 4 e KBRS, 7921, 567K ¢ HHEH S A i
W8, 34701, 184K ¢+ S PhElit sl Al AY SE e A dE B 2 s S IRt -

339



ST R T R R R

1 AN REEZ EARARTH

mean 5.1,

WA L s B WA R
L (n=24) (n=32) (n=56)
6 - 56.58+4.92 56,4754, 10 56.51+4 .42
2.0 & 155.58—=4.25 [55.3]—4.56 155.43+4 .48
308 i 50 (48,28 5765687 58.25+7 .46
4 BMI(Kg/m?) 24.3522.99 21,9242 &i 24 114288
5. pEE §.OK L4 TR 7.4015.36 7.70.L5.08
IR IE e 15.464 1,62 14,841 1.82 15.11=1.74
TR AR 3.7941.56 [ 3.34=1.18 3.54+1.36

. Frohifiiy g : By E— L& (n=24)
WG « SNt (n=20) BERI—FE (n=3)

8 ML AL AT (32D
SRR R 1 0. 254, 88T ¢ FHBIAR 15, 6555, 87
AT+ SNTElAE R R TR

O (ERTIREZ BT
YRFHERBRHLEEHE 20, 6314, 384T + BHEAR k15, 786, 04
O WG WLH AP El EEEA  LL ) R

WBHE AR view * fERTEREIE)
SRR O EE B0, 9740, 134 g/om® ¢ HIRRLIR0. 916=0
130g/em + S PEC R E T -

aal



PRI T A A PR T Lo e B L b LR

1B %R Tateral view - fC(EEIED
ShEFThaR B A TS0, 596710, 130 g/en? ¢ BHHAEA 0. 53120

.134g/cm®

PR B E R A B A e TRR S =y -
12 B ¥ BRI (Femoral neck)

TS BN 08 B0, 83050, 099 g/cm? ¢ ETEFHR20. 751 =0
092g/cm? ¢ BT BTRE » AMFRS R B I R
722 ORI BB E e S R A A

mean=t8.D. (g/em?)

TR

kR T
=24}

(=32

e
(n=56)

s FREE L (k)

(quadriceps femoris)

19.25--4 .88

15.655.87

17,2057

L EY (kg )

fhamstring )

20.63+4 .38

15,78 £6.04

17.86 =5.87

Pt gt end )
(AP view)

(), 474—1), 134

09160, 130

0,94120.134

E{g/end) -

(lateral view)

059640130

0.531-=:0.134

0.559+0.135

I TR (2 fend )
{femoral neck)

0,830+0.099

0.751=0,092

0,785 L0102

ShFroh R A oA AL EE (n=24)
SRR ARl YT (n=29) Wk "+—H’ (n=3)

—~ BEHMZAERGERY)
| Rl 5 1) S B B R st HE T TR LR 477 + s SR 33 s

adil



o 7 R R e R A S N

0 o AETEERL I e e R AT E A S AR (R EOR0. 0248 © B
e EIHERS B T I (AP view * Lateral view ) ~ HEEHAY
HEEE( fenoral neck) =FMTEEZ HM RIS 10, 7249 - 0.6
047 ~ 0. 5359 + [RAHTFE ] 4y H BT ABMD A I L) » B BEm S E
RS S (multicollinearity ) FRE » fEMEST 25 S FERR 747 I -
LAtk BRI B Rk e B A e e A2 B - E EREEIE

2.4 S RIEEWARILACE - FREAEEEEECEI MR ¢ TR
B2 E AR TR BTRE Y SRl th e B e AR BERY AR - PRtz ok - I
flr S BRI AN R BRI RS A -

3 HHTBIRHHR
A2 [ Bw 488 5l 53 01 02 03
A2 10000
a Y op7Rmes 1 o000

AG 00w LabEe  1onenon
AT 4368%% ) 1474 L. angn

ARD —, 0p47 — OBE  — 0227 024 Lo

2] —.3m L0662 006 — 0857 1053 ©0000

51—, a008 056400 N2AT - 10T . Ls48e | 0000

Ol —.d448%  — o747 L 000T 0570 - OR14 ., pA08 AETE L dnoy

U2 ——, BETH* — 4285 —0mh —.0m9%  08l2 LT FORE . FoamE | o

31 Be0n IBBT —oRasg — (2SR L ARIG D740 1026 BO4TEC | S3RMEX | 0000

P DR M PDT sk P 001

AR AR A EMESER B B T o = AT T B

ARD : IM1{Body mass Indes): S0 (RREERULAGETH S R ERELErEEL Y
(1 - RN AN view) g = JEEREEMDE banorul viewd

14 BRPRE AN femaral neclo




WS PThRTH R R  T E E R R A) az Hom

= EERBEIETAREERERMN D Z-test BHT (TR
4-5)
1 R o L ME D A e [ TR I 2 RS
4R - i O E HEH] - FEACRERT AN SR ST R -
1 AE S LSRR = RRIE - SRR TR E S
Y2 B DAt -test AR SFAT ¢+ TEIRETE.BMDAR{ + SE837E = 560k
H9 (D « SR I 2Ny ES  He(f 53, 4T
(p<0.01) » H{EHIZEWER « 4 ELHZ0. 83320, 101g
fem? o AFEANF A A ZBMD A0, 71520, 087 g/em?
s BRI REH A S AN A R BND A & R AR
SN AR AR e T ) Y S (iR s R 8 Control
variables){GlE— 40047 » R HMGREH S « RWEIFT o2
B CIESTEC D IR B AR (=2.01, p<0.01)
Y U EhE L B RIS 0. 8720, 068 AMTRINIThEGARE
S 0. TA8 =0, 104 < 7] fE P LM ERa b SIS
ZBMD (0. 81320, 108) HUTSHMESCEAM TSI (0. 7540, 083)

Bda



T S R T S R R

4 FESTERETE FAMI IR RIE Z -test 1T

mean =T S.D.
- - i3 L gt i I EERD
O i —'} (AP wiew) {laternl wiew) (femoral neck)
ooq | ® g .
o|Mean 4 SO | Mean + S.DJftfE | Mean L S.D)| ME
Al k=1 | 9| 0.981E0. 154 0,619-00,126 0.826=0.103
| =55 (4 — (F T4 09— LI
| %<1 | 1] 0945 L0, 096 0.574 0. 115 0.787 0,085
Pl k=1 |15| 0969 =0, 127 (1.582 10,135 0.833L0.001
| =356 |7 .59 .88 3.47
ml K1 [16]0 88820155 (1. 489-+0_142 0.715+0.087
Tt v B k= (1710964 200136 0 S8440,099 0, 81310, 108
% e | ! .57 | . B& .78
E= s gl Kl [P 0CR13E0. 108 0.523-+0_000 0.7540.083
fti| . B ez |7 |0.99640.13 0.625.10.193 0.87240.063
iE =7 |4 .88 1.03 2.9
& gl Ko (15| 0093610153 0.540=0. 174 0.748 40, 104]
T

#: p <005 #¥p<0,01 *#% p<0.001
Kz 1: B el
K< 11 SEMIIME 15—

2AENL )y i » B

= SORR R+ TN DT N

» WA (R e o L e
FEDFUNT 27 St 5 H 4G 2 I PG sk 2 i R LAY » Rl

W=
'1!?*.'.

=R (1=

2,55, p<0. 05;t=3. 85, p<(. 001 ) ¢ [ LA S ALHRR R FR R
TEHCEE — RS T SRR T LR A AT R AN
DHRTHER o+ eSS R AL - R ER - (¢
=92 24+ p<0.05: t=3. 18 * p<0.01) -

244



UM T S R R i e R R R

#25 TESHEHIE T FAMTIIERILITZ ttestid BT

. ) ‘ il FHEEIL etk
= fh!! " b {quadriceps femoris) (hamstring}
£ o | B8 B
i Mean+5.D. i Mean = S.D. (i
k=1 9 21.00=6.67 21.44+6.11
Fl =53 |8 143 .47
oy K=t 1% 17.50)15.42 17.754:58.97
A k= |5 I18.20=3.23 20.13+3.09
| =36 | 2.55% 3. B5Ee
- ghl K1 16 13.81=3.:89 13,81 =5 .61
it ke 1 19,2944 99 21.00+4.26
£t | A 224w F_ IR
# gl K<t | 17 15.18+5.68 15.2446.15
ft Bl =t | 7 19, 14+4 95 19.71+4.89
LA 1.09 |.26
il | k<1 ) 15 16.20-+6.24 16 404 6.07

1 p<005 * 1 p<001 *5 1 p< 0,001
K21: M A - Ll b
K< 1t BRI — 4

 EERIEHSERERIAN one-way ANOVAZMR (3R6-

11)

LSRR AR (LASBRE I SN ) RAR AN AT IR £ R Py
G DU YA (Y One-—way ANOVAFHT + FHZEBTSAI4E B R IB AT
T S R (P =4 91, p<0.01) § FRACTIASTIRI S
AT BRALEE 2 I il B 2= R (F=3. 91, p<0, 05 : F=5
A8, p<h. 01) « BT IR Z R 2R - R I

545



T 7 3 7 R e R S 1

SHTERINEMR E » IEF TSI, il = 5655 H MyNToh#, FFE
= hbmR MEM VPR Eh I AL, B - R R R E R ER
WA » Faf A s R BRI A (T - AR = 550
AT Th B e 8 = 5668 A VNPT 2 BRI . 558 < 2=
Feit = (HERTHRE L E M 2 M e A AL TV EEEE - 1
BRIBIEFAEE G » ATE VNI EREL L. 4dkg - FEHWE MY
DIEELS. 81kg » By T EE—F T RN IhFIF R 2 R T E R
WF(interaction effect) {528 HYtwo-wayANOVAZT i E fvdkdl
BILAFH « ARG Z R A R e e
SR =2, 310 » BRIYEENLEYALAIF=0. 092 » HRERNLEFATHLLF
=0.823 (p>0.05) = ERFHEMain effect)FB, HFELEAI

BRSSO AE SRR R (F=11. 067, p<0.

01 * F=T.713,p<0. 01 : F=13. 191, p<0. 01 ) -«

bdk



ARG TR SR A R A S TR R AL B

F6 Dlone-way ANOVARAFE T 1% Lhlg 3 #r
CASRRNIBEAR o i gl vl R

mean = S.D.

PEE | o W EEA
(AP vidw) i (hateral view) LT (Femoral neck) -Eofi

bl E |

1=l & k= | 096900127 0.58211°0, 135 0,833t 0_ 101 a
1= & k=1 | D.9HIHD. 154 O_61U=0 126 0 H26=0_103 ab
t=1 & k=D | 0.8R8E0,155] OO tase+n 43l M | g 71520.087 b
=l & k=0 | 0.e45- 0 006 0. 574H0. 115 0, TH7+0.085 ab

A | 1.36 241 4.0]%e

I

*:pe00S 2D p<00l L p 0001

t =1 — =56k t=0 — =55f

k =1 — BB —FHLI LA

k =0 — RS EERIG— T4

S.M.R.T.: Scheffe Multiple Range test

NS: Non Significant, % §1 A E FT {2 30 Fa ~ b — 27
SRR + ok R T R EP<0.05 2 Bl = 5 -




PR A R R

#7 Dlone-way ANOVA B REEE SRR LU/ H7
ST BRAE B BT Z B R

mean= S.D.
L N T
i -y 1 i i
HE quadriceps SMER.T. AL SMER.T.
{hamatring)

#“HI.-'”? femori s} ’
=1 & k=1 I8.20+3,23 ab 20, 1343 .09 a
= & k=1 21,0 b6, 67 [ 2. 4936011 a
i1=1 &'&=0 13 R145 89 h 13 81561 b
(=) & =0} 17,500 5.42 aly 17.75+5.47 aby
‘g 391 5. 4mn

#1p<005 ** 1 p<001

# T p<0,001

SM.R.T.:Scheffe Multiple Range test

t =1 — =566

t=1(

> =558

k=1 - BEWT 4R B

k =0 — FHGII A
NS: Non Significant, 75 # 55 B {8 T 22 50 a  bYEAT — S0 T8

ML A R o+ 2 3% R0 EE R N A EEP<0 05 2 B 72 1 -

S48




SRR SRR TR S R R A R R ) B

8  Dltwo-way ANOVAZMTIMTIIELEER

SNV R Z BRI R
(F{H)
87 e :jﬁfur ﬂlatgiilﬁiml e wi‘-lj_;'ﬁfm &F"J%Tf
ezt 11 8] 2.970 | 4.225¢ 10767 7.713%¢ 13, 1915
TR 1141 3.400 2.450 5.342% 4.007
KT 0,367 0.451 2310 0.097 {1,823
(Interaction effect)

10005 ** 0 p<0OL  FE L p<0.001

0 S A A S K SO P AT SRS A T T, DA R

1

fiione—way ANOVASHHT + LHZ=0E FHEENRAMTIEIZ i - el B
e E IR (=3, 81, p<0. 05) - FIFR10% AIAERIRHLRR
i+ A4S ECEER R P [ S R S JE (F= 380, p<
0.05) + AsREE AR I R L « SRAAER TR o AT ATTEA
JﬁiihEﬁﬂﬂEHﬁbﬂﬁ%mﬁﬁzmiﬂﬂuﬁﬁmgﬁﬁb{E@ﬁﬂ
¢WEMﬁﬁ%Hmmﬁ%ME%ﬁﬂmﬁﬁ-Hﬁgﬁﬁﬁﬁm
= A BT (BRI e TR AT
IR A B0, 872 E 0. 813 - SHEHE— 5 St R AT Ak
Fh B A e g5 H R T R E s E ER AT (0.
T48) 1 ERENTTE - RN A (R B
Hfeh o ATE AR ST A R RE
S AR 2 | kg F 15, 24k - By I ELE—F TR - ST EAL

B AT R TR © fE1 1 T two-way ANDVAZAFTREH: - T

GESY



B RS R R S L

LA HH M AT IR O R RAR FL R I SR i - TEiRE A
A S A ET=1. 470 (p>0, 05) - RINEENLHYALLF=0.614 (p>
0.05)  ERRNLELAIALIIF=0. 136 (p>0.05) « BHZEI115H  £3
B (Main effect) B3 « tESINTIIATHEE - BIHS Lk = IR HRE
TH o EERRTEER (F=9.95,p<0.01 : F=10.592, p<0.01 : F=5.86
3 p<0.01) o

229 $HEERBE Dlone-way ANOVA K B &R
R L o Ay 4P 2 B B 2 RR %

¥ mean— S
o E i W B
(AP wiew) {lateral view) (femorul neck)
2 = o | mean® 5.0, [ S M R.T. | néan: S.D. | S.M/R.T. | métin= 5.0. | S:M.R:T.
e=1 & k=1 | 7 [0.0%8+0, 137 0. 62550193 O.BT240.063
e=0vk k=] | 17|0. 96430136 0 5840099 081340, 108
o=l & keb | 15|0.936+0.153] N5 |o.ssoto.7a| N8 |o.mspo.04] NS
e=l) & =i} | 17 |0 H9E=0. 108 0,5230.090 (1, 75440083
F {5 1,16 [.27 3. B
#1p<0s I p<001 w5 1 p<0.001

e =1 — {FHLMER&
e =0 — S EFENTEEE
k =1 = MEWAHTAH —FLLL EH
k =0 — BT —FEE

SMR.T.: Scheffe Multiple Range test

NS: Non Significant, &#IPEEBATNZRENLF @ - bFFH—XFH
oA AR EIEE + 7R A B A TEP<0.057 HE £ 7= 5L

550




RS RS R R AT B E R L) 2

710§ 77 Bhone-way ANOVA K EEE

R LR b7 7T B Bl B R

mean = S.D.

& BT %L

= (Quadriceps femoris) (hamstring)

" ow i mean= 5.0, SMET. mean® §.D. SME:T,
e=1 & k=1 | 7 19 1414 95 19,71%£4.89 ab
el & k=1 |17 19.29:F 4 99 el BT e i

NS
e=1 & k=) | 15 16.20:06. 24 14607 ab
e=ll & k=0 | I7 15. IBE5.60 15. 24+ 6,15 b
F{f 2,00 3.R0*
£1p<005  *0p00] FEE I p<000]

SM.R T.:Scheffe Multiple Range test
NS: Non Significant, & #SZE{HH FT{) 2 8305 (a ~ byas i — LTI

b A R RF

e =1 — {fHH{WETNE

e =0 — (L HE(TILE)

k =1 — fEIHBEE—TFFULE
k =0 = $2IMEEEA# H

" FT R U AP <005 B AR L -

561



S 7 2 S R

Fe11 #8998 R BAitwo-way ANOVA
SHHT N SR R B PR R

(F{E)
el 0= M e e BT EBEIE
HWE PAP View) |{Latersl view) e e} il
SRTERIRD 3.08D }.552 R 10 592s 5. RG34
HELNE) 0921 0. 505 {1489 0.022 0137
AL 6T 0,103 1.470 D.614 0.1
{Interact fon effeot]

¥

1 <005 *pi <001 PeEp <0001

E > HEREEERNNZERELSERA (R12-13)

R A AT S M A A TR R AR - A R R T R A
CHEERE « BRI LEEE | AT S A E
BRATAT T T AT T T L R B R R e
I E AR T T S U+ B TR B T - ATl
ST B TR S (R R B (T R AT — W BR AT
R T 7 | R A S AT R L SRR (R R A E
SUEME B R R R TR B E R e
B

R T, B B T R ¢ TR

p o ThegEdkl - TWENL - THERS, o TERARNmWE. - TR

B« TSHRTOREERE - THATEE. - THE

552



MLV e S A e L E R R A B PR

SRR o TR R tER - T S E RN,
Mepfiez giEme o - CHEE - TAhR MR, - TR
WAy o T IR EUARIENR o SF16(EEES -

R 2 IS B S T e TR R ¢ T TR
B, o TBMIL  TEBRZIEMEEIT o TEHEREER | FPNEEIREE
S Pt S M e e+ BV DL TR N Sh R AR, Y B ERK
( f=-0.52) Bt [ SRS, B A SR B TR
R AR AR FU21 96 0 B 1B BRI TERRE AT
AR PR G AR =0, 4310
kS PR IE S TR R LR ) ked3. 10% - B
I R S R A L 3 VIR NR 2R 2 A T
i 0 55 B 5 L 5 T ER SR AT -

‘ F12 BT ETE R SN A Ay

Tt . fi* R* i _E:Eﬁ: tfii VIF
change (F8L B EFGE S8
|, AP .21 0.21 -103.60 -0,52 -4.731%kk 1,07
(<1.Byear=1, =1, Byear =0) _
2, BMICBody Mass Index) 0.30  0.09 0012 0,34 3146k 04

8. PR AR HRA 0.37 0.07 58.53 0.30 2. 70k  1.07
(yes=0, No=1)
4. FJEE 0.43  0.08 -14.38 -0.2¢ -2.Z3% @ 102

RY =0, 4310 Adj BY =0, 3855  F0 4B0%kE 1 peD 05 kPl (1 6P 5 <0, 001
V(R UESRFIBND) <754, 0008 ~108. 500088 (MEEFhFREL 240

L0 LGS0 (Body Mass Index)

- 68533422 (R AFANRTEERLE)

- 14.328081 (FIRESER)

(VIF Yartance Inflation tactor)

933



T SR e e S A SR R A

2 G ERIRILERZ W R S - TR - TERA,

e - TEHESIRES - THOTREEA - TR
USRI AN M |~ TR o T BRI
o« TERBSNhASESR, - TBML - TEREEEEE,
{epters | ~ TATISRELE.S MR, o TR, - T
IR | AR o (L3R ST DA R R LAY
WK% B TR, - TAERS, - TBMIY -~ TEEHEEER L - TE
St o B S IE R RR Y | S - S8 TSR R
B SE B A e S AR SR (B =-0. 4T) + BR
TS5 (S IR LS B B RTI A + MRS SR Y34 96
v Sl BRAMET TR MRS TEE (sedentary )
v FCHL T Erds AR R B R G Y - A B (R
140, 560955 {2 T T (R B B RE LRI F7. RS JS 4556, 9
Y096 o ST ENET AR REREACERL .
13 BT R 54

s fi j Bl HRiE{) e VI
change %80 B ORE(R8L5

1. W 034 0.84 =552 0,47 A.e3Ex 18

0. T 0,41 0,07 0.47  -0.33 =334 1. 44

3. BMT(Body mass index)  0.48 0,07  -0.007 -0.34 a. 1954 . 21

4. BEFT R 0,53 0,05 3. 26 0.28 2, 5Ax 1.835

(Yes=1,No=0)
5. BENEEEARHIER 057 004 244 021 -2 104 1.10
(Yes=1, Nt=0)

RY=0, 56090 AdjR® <D 5260 F=12 984%%k K P40, 05 ¥ : P, 01 % Pl 00

YCRRERILEEY = 62,7706 - 5. 524020 (TR

~ D 46RI04 (EEES)
- 0. 006692 (Body Mass Index)
P, 264081 (REITHRREST) .
2. 443680 (L ETEE S RLEE)

(VT :Varianee Inflation factor)




T A AR R R e R R R ) B R

TEZe 14 ~ |5 & T B IREZE (VIF © Variance
inflation Factor ) Bf/)5e2 B H TBEE GRS THEE S
MRS o

I HERERERINAZEBEAR (5R14)

TR AT Ty FR AR » FERE R T AT ARy A (RSB T o » B
ST A ARG PR (TR R I e B F A A AL BT ¢ R R 4HYTERR
ST AT IS - W eI R Sk BN - i T BT
ShFFeh b —80E ( F=-0.6178) - (BB SRS ke T
TREE TER ) - UBMIL ~ TEhSARRRIEAE o FEA DL RS T

( B==-0.5117 * p<0.001) - FEES) » S{ERAR IR TR -
Mg -

: Fl4 FEIE PATH Spii

% | m e R 8

@ | e 5 g ow B B ow 8 W B
R S, 5117 5 05117+
1100 =) 2750 - =0, 27500

L Sl B 0. 2886% - -().2886*
BT - : .
Eh

i e | BN

A e i , :
HIEFOLTE 06178 - -0, 6178

(R i ke el Tl dfry %5 P20, 05 # P I

RoE



Bl ERE TSR

Bl FRIEZ AT

3 A M

2 — 0517
R R
SRS
4 LB — 02750
BEMT ( Body mass Iodex )
bz TR M

TR

Li

Mk i FEEE

SELLE
Eﬁﬂﬁ] R
i e ‘\'-:\ H E[RI g =l
T

L]

L=
=

REES
=23 E

(3 /5 + 30/ ED

1

TR A e palTEre | 06060

-

| B B A R B

S A R L 0 B
BB T SR R R o a
4 8 T TR
5ARIME - R - i - BR

VeI IR HI R

| RG-SR AR &

2 PR

RIREY 1 AREE Al

PRt Thr' e e

SR i

B A RIRER - A — (2886*
Fﬁﬁﬂ@ﬁﬁﬁéiu$%

GuAIL - i fi 4 __ 5

7 iR L RGOS e

hab



RN E S R A TR R R

{h ~ i e B A o

. E Eﬁ
1 AR A 56 B (5401 Dl sky, 1996 £76TFITE, 1995 FERE/TIE,
196 AT 770 158 2 o e S e o B P A L B R T 2 D R
FRELA ¢ AR — R T S AL R T e
AT (1« T AR s B QTS
B R LSS R R E TS SRR A
R AU R A L MR ) RS PR T R L0
PR B R IR R ARG « FURE B A B R R
AU SR — R ) U TS MR
BT (T R Y -

2 EFEIBIRACT PSR TR AR o i e
Vo TR AN SR o AR DU B I T T+ O IR L
Rt BRILEEZ L H &b sh] - BRI e A S )
B BRI R -

- -

LA SR s R E - BT T RS A S T i 2 N B
SRt o RO A T B R ARG R S R AR T
e o

QRIS+ TN ) H A R I R ST Tl
TR T RERSE MR SN + JRRERE AL AR (R e S TR R A
FrEAE o B AR LT S 4k AR E -
SRS R E R s - PRI - S
(T R T e e G P LT < IR R Al « R

i



i T A SR AR A L

P, HEERZ ) B A E -

A ATHZR AP B MRS R ERBE (RZ @ Coelficient of
determination) %51, 43% + /{748, 5T% R WEE - HrRrRM®
S L -

AT E G TR BRI TSR s A SN I s 2 -
H Bsa B oh il s E R etk Bl—
WEEEENE - FHreR Bl A FCET NI L EEE % Y
LRSS Jit— (i {a gt AT SR AR

ARSI R ST Foh B
TR TR T » DARBRSE iBA P D@ L2 BN » T
i

2bd



bRl MshiE S PRGBSI RN k2 N

f2 ~ 25 3R

— s R ZE I :

FPEAAK T ST A A AR EERETER - 1997, 06, P.7
5-78

g s TG AR EAEIRTEAR  BEREIESR 0 1997, 07, P.85-87

FFEAS T AR TR R DR SR M R - 1907,
08, P.13-14

B ¢ DL i T A T R R e A e L
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