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���������������� � � � � 	 
 �� � � � 	 
 �� � � � 	 
 �� � � � 	 
 �  

 

����������	
��
� � �� � �� ���� � � � �

��� �  !�����	"� #��$%&' ( ) �����	"� *

��+,-��. /���� �  !�����	"� 0 �����	1

2"� 3 ��4 5 6 

 

����������������  � � � �� � � �� � � �� � � � 				
 � � 

 � � 

 � � 

 � � 
 � �� �� �� � � � � � � �� � � � � �� � � � � �� � � � � �  

 

������������ � � � � � 	 
 � � 
 �� � � � � 	 
 � � 
 �� � � � � 	 
 � � 
 �� � � � � 	 
 � � 
 � � �� �� �� �  

Horak (1991) 7 8 9 :; <  (system model)(Bernstein, 1967) =>
?

@��� �  !AB !CD 9 :; < 6Horak E F��� �  !GH IJ K

L M 9 :N O P Q AR S 
TU VWXY9 :Z=[
\ ]�^  ! 

(distributed control) _Z` aA2b6Gc E F��� �  !V�d e f  

(task)
e f ghi  !��jk l J 
m n o p  (stability) �p S  

(orientation) Aq r gA
s]t u Y9 :v l w x y v �
Vz j{ �y

| �} ~� 
� � � � /f 
m e f gh (Cech & Tink-Martin, 2002; 

Shumway-Cook & Woollacott, 2001)6 

9 :; < CD � u � �4 p  (assumptions)�(1) Y9 :A� � � �V
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m [e f ghFgA
GE FL M 9 :�� � 9 :�VN O  !/f A

� � 
/f A� � V��Y9 :v l ~� �� � �� Z� � 6� � � 5 


�� � � � A���   
��¡ ¢ £ 
¤ ¥ ¦ § � sT���   
m [�

�o p Ae f gh6]¨ !© ª /f A� � 
H IJ K L M 9 :� m «

¬ ­ /f 9 :®¯ D ¤ ¥ ° T
±V² u Y9 :v l A~� Z�  
s]

�Y9 :A~� ³w ´m [e f gh
¤ ¥ A/f µ w ´� � 
¶ ¡ ¢ ·

� ¸ ¹ 
° v �¯ D ¤ ¥ /f º » ��� � o p 
(2) L M 9 :¼ ½( e f

gh� � ¾ T (adapt) ¿ À Á  (predict) � � Â Ã 9 :�Ä Å v l AÆ � Ç

È �É ! (constraints) AÊ ¢ 6
�{ A� Ë � 5 
Ì¤ ¥ /f Í Î � �

¨
L M 9 :£ Ï Ð R Ñ Ò /f �Ó Ô /f AÕ Ö 
GÀ Á /f V×¢ m

[e f gh
Ø±· Ù Ú Û /f AÊ ¢ 
� � � ½Ü Ý AÞ ´m [e f g

h6ßV
L M 9 :G�s][F !/f A� � 
sF/f A� � à�

$L M 9 :�áâ 9 :~� A2bZã ä  (Cech & Tink-Martin, 2002; 

Horak, 1991; Shumway-Cook & Woollacott, 2001; å æ ç 
2001)6]4 p ×

è J K L M 9 :F/f � � è ¦ éAê >

ë ì $F !áâ 9 :A¢

�
Ú Û Fí jL M 9 :AÊ ¢ �î ï 
ðj !� � /f � � VI�Y

9 :v l ~� �� 
ñ]ò ó Aô >Zõ ö 6 
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������������ � � 
 �� � 
 �� � 
 �� � 
 � � �� �� �� �  

9 :; < E F !��� � o p ÷ ½ø � Y9 :
t u Y9 :ù½á

P ®Ê ¢ �Ç ú 
Gc Y9 :v l \ ]ã ä �û 2
s]
� Ø�¥ �	

�Y9 :�������� 

(����) � � � � � �� � � � � �� � � � � �� � � � � �  

~{ f ü  (synergy) VL M � � 9 :P ®AÊ ¢ 
i « � � ý sTÊ

¢ þ/f v �®
\ ]v l � � � 2Gc � � ¨\ ]�É 
 � [�u Ê ¢

þA/f � S 
� F~{ f ü  (å æ ç 
2001; Nashner, 1977; Shumway-Cook 

& Woollacott, 2001)6 

���n ���   � [��r 	 � 
 � � � 
 � �@S � Û �¨
-

��� Ï ��z jo p � � 
£ � � �� © ª ¦ § ��� � Ï © ª 
P ®

½ � � ¦ §  (ankle strategy) �� ¦ §  (hip strategy) �� � ¦ §  (suspensory 

strategy) ��¤ ¥ ¦ §  (stepping strategy) (Horak & Nashner, 1986)6 

L M � � 9 :�+ � Aã ä 
P ®· � j� � �� � B ¢ AÛ �6�

� Û � P ®VL M � � � ��L M �  Æ � �! A"#  (Jackson & Lang, 

1989)
±� � B ¢ Û �FL M �  $ � � % / & % (vibration sense) ' ( 

(Carel et al., 1979)6² � ' (� [+,- ) ° T¨l �/f ¨l A * + 
G

c · � , - Aaó  (Stelmach et al., 1989) 6© ª ¦ § Þ 
 
Ì���   �

. ¨
, / - 0 �� ü � � ¦ § � Ï ��Ao p 
ß+,-� 1 2� ü �
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¦ §  (Horak & Nashner, 1986; Marjorie, Woollacott, Jensen, & Moore, 

1996)6ßV��· a
 � ��A 3 / 4 £ � � �u 5 © ��
 � [ � ��

5 © 6 � * + 
ñ] 4 £ C78 ¹ AB £ 
Z
+,- 9 � ü � ¦ § � Ï

© ª 
GH V�u : ; A¦ §  (Hork, Diener, & Nashner, 1989; Horak & 

Nashner, 1986)6 

(����) � �� �� �� � � �� �� �� � � �� �� �� �  

Â < � � 9 :V=[-�. /A = ® > ? 
�  Â < � � A� Æ Ç

þ
 @ A J K L M 9 :� � AL M . /� <  (patterns of neural activity) &

' � � /f 6�  A� Æ Ç þ B C ��. /� �� � ���� � 
 � ��

�� 
 � � � 6  

D E, F A * G 
WX+,-��. /� � H I J K � L M � N
G

��� O P � Q R ½�
ã ä r 	 � Ï ) -�J 	 S  (Lewis & Bottomley, 

1990; Studenski, Duncan, & Chandler, 1991)6+,-� T ��. /� �� V

P /�Vì /
Uù½"VAaó 
áJ 
 � ��� � �� W X �É � X 

(Mecagni et al., 2000; Roach & Miles, 1991; Walker et al., 1984)6Y]v �


��. /� �É û Z ã ä áâ ��� �  !AY9 :
Horak, Henry, and 

Shumway-Cook (1997) « D 
Ì [ \ � �Ñ g ] � � � É ! � ��A. /

� ¨
£ ã ä -�� ü � ¦ §  !��© ª 
Ø± ^ _ � �¤ ¥ ¦ § 
ñ

] � [ 5 © ` �Ca
+,-· � 8 ¹ AB Ý C76 
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� �� NV+ � � b cAÛ �
 � [� sP ®V� � d �"# 
��

E F e "# 25% ð 30% (Gabbard, 2004)6D E � � ' (
��Ê ¢ þ¢ �

f�@Ng 
Rikli and Jones (2001) « D � ����Ê ¢ þ¢ �v l ½�


ÌJ �® ; ��� � m [A h 9 . /
+,-� � i ¢ AÑ � b cC7


� ñ j Z Æ k �¯ l m �no Ë p q ¿ � r l s e f 6Wolfson et al. (1986; 

1995) Ø�¥ « D 
� O � Vo p � t jo p � � AP ®� ý 
Gc V u v

��2_ w � x /A� y sz
¡ { � T � � ���á© ª ¢ �½ | } `

A�i 6 

(����) � � � �� � � �� � � �� � � �  (sensory systems) 

$%9 :� ~ � 9 :���� & %9 :
i  !��� � P ®A & %

&' � � 
C � ½���S � �. /� � A&' ­ � J K L M 9 :

 �

Ï -�A© ª 6 & %9 :UV-�� � � ) Ä Å ��� � t �� AP ® �

�
s] & %9 :A � � @��� �  !¼ ½cEAã ä 6 

D E, F * G 
 & %9 :� � Ê ¢ þÛ �
� ñ
 � � $%Ê ¢ A '

(
 ~ � & %L M � �  (myelinated vestibular nerve fibers) A"# 

¿ �

�� � � 2=AÛ �� � �A"# 
ù � & %&' �� � � þ
V � [�

�� �  !¢ �� NAP ®sz v � (Stoffregen, 1986)6 

Woollacott, Shumway-Cook, and Nashner (1986) ��+,-��� �

o p � · a
+,-Ñ , / - � a� » Ö 
 � á��{ & %&' � � Aã
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ä ¨ � aÖ � � . 
« D $%� ~ � & %���� & %ÌJ � #u { ¨Û

�
��� � © ª ¢ � 4 . � Ng 6 

(����) � � � 	� � � 	� � � 	� � � 	  (anticipatory mechanisms) 

À � þA� �  ! (anticipatory postural control) V-�½Ü Ý R À �

��z j�o p � � AB !6Ì-�À � £ �n �   ¨
� �  !9 :£

À � . � ��� � � � 
À � ��A� � �o p �� �   Aã ä "ð�

V
� ñ
® W � � º �u Æ k ¨
Y� � t A� � £ . � v �
 � � �

  A� � � � f £ { ¨. �  

 ¡ ¢ £ p � T 
 � o p � � 
 � 
À � �

�� � �o p  (å æ ç 
2001)6 

Inglin and Woollacott (1988) · a ¤ q ¥ ¦ § ¨
+,-�, / - ¥ ¦

§ /f 
@j� T � �   A� � � ° T� < 
£ �, F Ö � Aã ä 
Gc

/f � �� � � A° T¨l 
+,- b c R � � , - aó 6I]» ¨ 
+

,-à © £ � � À � � �  !
ßIj� � � . � A¨l Ò F ª « 
Z


= ¬ � ü ­ �o p A© ª ¦ § � � Ï © ª 
s]f* + · � ¸ ¹ AB Ý 6 

(����) � � �  � � �  � � �  � � �   

& %¦ § i « u �ñ ® Ñ Ò �̄ ° ��² ± ½���� �  !A&' 


���� � ¢ m o p AgA6��� �  !A w � J 
J K L M 9 : ² �

$%���%�� ~ � %
C � �{ A ³ ´ h µ  (frame of reference)

~

¢ J K L M 9 : ¯ ° � ¶ / (trigger) � !¾ ÌA��° T
� ñ
 · j
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¸ J ê ¹ � 
 A ØA ¸ º 
£ & %V » ¼ ) A Ø
i sJ K L M 9 :��

² � $%� ~ � %���%A&' 
&' ÌJ $%� ~ � %¿ ��%V�

} ½ ¾ 
]¨ & %¦ § V ¿ r j$%&' ¨
�£ E F » ¼ ) A Ø6° v

¿ r j ~ � %���%¨
�E F » ¼ À A Ø
±V� 
 ¸ º ) A Ø6 

(Runge, Shupert, Horak, & Zajac, 1999; Shumway-Cook & Woollacott, 2001)6  

, F Ü TA��· a
7Á
� A Â Ã j Ä Å$%&' A�Å 9 · �

¸ ¹ 
[,- 0 ��§ F Æ /
2bcÇ $%&' @ Â Ã Ñ [,-� Ar

®
f ¶ V5 Â Ã A !� � Z È º A & %¦ § 
$%FP  (Lee & 

Aronson, 1974; Lee & Lishman, 1975)6 É ��{ A & %&' ½�{ AÊ ¢ 


Ê ~ � %P ®AÊ ¢ ) jC � ��� �  !AÚ � 
±��%VÛ � � �

sT�Û � � � � � Ë Ì  (Allum, Honegger, & Schicks, 1994; Horak et al., 

1989; Runge, Shupert, Horak, & Zajac, 1999)6Allum and Pfaltz (1985) � ·

a
Ì Í Î ¤ q jë ! Ï ^ A© Ð ¨
Ij© Ð @ [ \ � A Ñ Ò ± Ó · [

\ � � � 
TU V£ 2_¸ ¹ 
ßIj ~ � 9 :&' Ø A Ú � f ü 
�Ô

~ � � � 4 ��2~ 
Z
m n © ª 6 

s]-�®¢ � � ¨ Õ �� ) k l J AS � 
 = ¬ ² ± Ö * � & %9

:A&' 
G( �{ �Å �e f ± ¯ ° ¿ r j� �&' � � 6 

(����) ! " � 	! " � 	! " � 	! " � 	  (adaptive mechanisms) 

-���� �  !Y� � t B !v �
f�� ) Ä Å �M × � Ø Ù A
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ã ä 
s]¾ TB !i « -�¾ T� ) Ä Å v _Z� � A� � ° T
P ®

��Å Aã ä 6 

Cordo and Nashner (1982) · a
Ó × ³ �é Ú Û �7 7j Ü t A Ý §

Þ Ø A ¥ ¦ § Á ß 
Ó × ³ �éAÀ � � �  !° T£ . � Ng 6]�


Svesistrup et al. (1991) 
 ¤ q � � { ¨Ø A à 5 � � Ï © ª #d e f 
2b

· a � t A/f � G�£ � á t A� � � � â ã �V�   
f ¶ V � ä �

á t A� � ~{ f ü V��� !A6 É �
Ì-�û Ð �n �{ % � A

�   ¨
 Þ n J å æ �u Ò V% � A�   ¨
Z Ó · A� � ° T£ Ñ � r

² �Ò V% � �   Z� � A° T� » . 
ßÌ-�À � Ö �   FÒ V¨


° Tf�@� » V
 Ö VsM × � � AÀ � þ� �  !¢ �Û �6�{ R

Ìû Ð ² ��{ % � A�   
° T � � £ L M "V
 Ö V� Ø Ù Aã ä 


� � @�   A¾ T¢ �6 

 

�� ��� ��� ��� ����� � � � � � �� � � � � �� � � � � �� � � � � � � � � � � �� � � � � �� � � � � �� � � � � �  

 

+,- & %9 : ' (@��� �  !Z � [Aã ä 
� ç V��AP

® è é v �6 w ê ��· a
+,- !��� � �Ò j, ë -
@$%

&' ½Ò XA( ) 
U « +,- ¿ r j$%&' � � j��� �  !6s

] Ö � aó F ® � � ì
� 4 I
�� ® í $%&' ( ) ì#�$%&'
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( ) [s�����	
���	v 6 

 

������������ # $ % � & ' ( )# $ % � & ' ( )# $ % � & ' ( )# $ % � & ' ( ) **** 

$%&' ( ) i «  !��� � o p A w � 
 ¿ r j$%&' � � j

� ²  !

m ��© ª Agh (Marjorie et al., 1996)6]� aó j Sheldon 

(1963) ��2b· a$%&' @+,- !��� � o p Aã ä F� . 


� î $% � � Û ����   
+,-�� x /� � 4 £ b c* + 
ß�Ò

j, ë -Gw ]� aó � � 
v _����fï ð Ó +,-£ ¿ r � ü $

%&' j !�� ² ��� � o p �© ª 6 

 

������������ % � & ' ( )% � & ' ( )% � & ' ( )% � & ' ( ) + , - . / 0+ , - . / 0+ , - . / 0+ , - . / 0  

n Sheldonj 1963A��· av _
¶ ½� # ��?@]aó Ø A ×

ð ��	� � � s6� [sz�	¡ �#u Þ 2
á�?@, F Ø A ��


�	V×F, F Z � [ìÉ ��° ð �V, F Z � [
±V½áâ � sZ

ã ä 

� nÖ #Þ 2Ø A �	6 

(����) 1 2 3 41 2 3 41 2 3 41 2 3 4  

Woollacott, Shumway-Cook, and Williams (1989) 
 Â Ã Ø A ��
ñ ü

¡ 3 /A ò l 
ó¤ q j ò l A Â Ã Ø A WX�{ A$%�Å 62b· a


½ 82% A Â Ã £ D Eò l A 3 /±� � �{ Þ 2A x /�· � ¸ ¹ 
Ö c

Ç Â Ã ½¢ � ¨ %Ä Å A�� Ø±� ² ��A© ª 
 É �ê ú f E F Â Ã



��� � � � � � 	 
  22 

) ��� �  !�$%Aã ä 
Ò ��%� ~ � %F . 6 _ ô õ 5 
 Â Ã

¨ � Ñ Ò ( ) $%&' j��� �  !6 

ö ÷ ! 
Dornan, Fernie, and Holliday (1978) ?@ 39 æ � T t S ø T

A i ¢ é� 105 æ w i ¢ A-
Ø A $%� ù � © ª ¢ �A��
2b·

a
 ú Î ¨�� x / û ü  (locus of sway) i ¢ é�w i ¢ -V�{ A
ß

) ú Î � Í Î A x /Ñ ý 
 i ¢ é�w i ¢ é½Ö � 
� w �� � �{ ,

F y AÑ Ò 
 i ¢ é�w i ¢ é ) ú Î � Í Î A x /Ñ ý þ �½Ö � 6I

]cÇ 
�� �{ , F � G�½· a$%( ) Aaó 
ß ) i ¢ é¡ ¢ s

�� & %� � 

 � � � $%( ) Aaó 6Marjorie et al. (1996) ç ² × ð

$%&' ( ) �½, F Ö � 

, ë -� � � � +,-� �© ª Ê ¢ � �

A+,-� 
Ø A X� $%�Å � � 
Á ��� x /� � 62b· a
,

ë -�+,-�½cE Ö � 
cÇ $%( ) ��, F ã ä 6 

 

(����) 5 1 2 6 75 1 2 6 75 1 2 6 75 1 2 6 7  

Dornan et al. (1978) A��Y� × ð $%&' H , F Z � [
U · a i

¢ é � ) $%&' ( ) 
]2bV× � í $%&' ( ) Vs��� �  !

��9 :�� ±� � 6s]
Bronstein (1986) 
 	 
 Z � � � T 
 
 � �

T A�� & %
 � Á , ë -��� �  !A � a62b· a
, ë -£ s

�� & % Ä ÅAã ä 
��� �  ! � a½ � W� N
Ì$%&' f ì Ä
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Å¨
�� 4 D a � . A x /62bG À 
 Ï $%&' ( ) ���� �  

!9 :¢ �Aã ä 
� w U « D , ë - � � � � & %&' G� � 
ã ä �

�� �  !
� w � � #u 
 ! 4 w ´½Ü R Ø A ��� �  !6

Magnusson, Enbom, Johansson, and Pyykkö (1990) �ó 13 æ [,- (19Á

ð 35Á) A � t � � j � 5 
�� t s � � ± � � 
GØ A ¤ q © ª Á ß 


�	 � i �� & %@��� �  !Aã ä 62b· a
 � t � � � 5 ¨A

�� x / $ � Ñ �½ � 5 � � ¨® . 
cÇ �� & % � i � [��� �  

!¢ �� N
Gc ) Í Î �Å �� x / $ � ­ F * + 6 

Y� & %9 :A � � v �
å æ ç � � � �  (1994) 
 & %² ± ¢ �

Ø A ��
 � � V×s & %&' ² ± ¢ �A ' (
 � [w ´½Ü R  ü á

â &' Ø A ! " 
±� � $%&' A( ) 663 æ �{ , F y # � $ þFÓ

× ³ + é
Ø A � � ¤ q �� % © ª & % & } f ü A ö ÷ Á ß ´ (Clinical 

Test of Sensory Interaction Balance, ' ( CTSIB)
 ) * �� ¤ q Ao p � 6

Ó × 2bcÇ 
+,- ) �{ & %&' �Å 
��o p � Ñ J ,� �, /

� Ö 
ö � +,-A & %² ± ¢ � ' (6Gc 
+,-j$%�   � Ä Å

�Å 
��o p cE Ö jJ ,� �, / � 
s]cÇ +,- & %² ± ¢ �

' (V$%&' ( ) A � [� s6 

+ ± 
 ! ��· a
$%&' ( ) GH s, F * G ±� � 
ã ä sz

ù« 2��� �  !A��9 :
Gc n��� �  !�+ � A��U ·
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a
 D E, F * G �9 :¢ �ù L M ' (
I] ­ ½�R 
 Ï ]� ú 6�

w @j$%&' ( ) � � B !AÓ ð �� , À - � 
Gc À ½ b � AA2

b
s]½� Ö Þ 
 A��V ý » Ø�¥ �	6 

 

�� ��� ��� ��� ����� � �  
 � ! " 	
 � � 
 � � � � � � � �� �  
 � ! " 	
 � � 
 � � � � � � � �� �  
 � ! " 	
 � � 
 � � � � � � � �� �  
 � ! " 	
 � � 
 � � � � � � � �  

 

��. /���� �  !V+, . r ®A / é v �
w � VÀ � +,

-¸ ¹ �V * Ø+,- � � ï ½ár ®þ6
� �	��. /Aô >�á

r ®þ
� _�	��. /���� �  !A�i 6 

 

������������ � � 8 9� � 8 9� � 8 9� � 8 9 : ; <: ; <: ; <: ; < = > ? @= > ? @= > ? @= > ? @  

¦ 0 /� � . Þ < V � � 1 Ø�� 2 3 r $A / é 
 ¦ 0 � 4 P ®½

Cah 9 � . A��. / (physical activity) �� ³ � � �  / 
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s] � � ��. /� � �  /ÌJ 5 Ç Aþ d � � 6 ½ár ®

þ6��. /i « 7 � ® 8IÂ < � ¶ /
� � ¢ � 9 : A� ` ��/f  

(Caspersen et al., 1985, p. 126);
s]Y� 9 { A  /v �
� ñ¯ l m �

´ < â -��D = Æ ï ) ��. /A > ? � 6 � �  /�í j��. /A

> @ � 
p A ¼ ½��. /AÇ þv �
 B � ¼ C Û D � � Ï �¾ ¢ Ag

A
G¼ ½ E F þ�½� � þ�r G þAÇ d  (Caspersen et al., 1985; Willis, 

& Campbell, 1992)
Z
� H �á  /Þ < �Ï Ð ¨l �. /R ú ��½w
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2  é�{ I J sz (K L M � N O P 
2005)
s]+,- 9 { A � �  

/½ñ
 Q R � � S � « T ��nm U V �� W � J ¼ ½72=þA��

. /d g (X Y # 
2003; � Z [ 
2000)6 

\ ] � � �- ^ _ s t  (Department of Health and Human Services) j

1996,D ` Aa��. /� � � bc d e J 
C f ��. /@ � � Ar ®

þ (U.S. Department of Health and Human Services, 1996) Í Î 
��. /�

ç V� g gA h ú 6 c d e CD ��. /@ � � � i j Aã ä 
 B C 
�

k ú �(1) ��. / l 7
² � m n Ý l g "(2) ��. /½ ¢ Ng 	 o p

i j � [A m n Ý "(3) ��. /½ ¢ jNg q r 2 \ s "(4) t u A��

. /¼ ½Ng q r H v w z ( ) � x y j  (non-insulin-dependent diabetes 

mellitus) AÜ b"(5) ��. /½ ¢ � Ï ��A � � � !Â �� z A {

�
ß�Â �� z A q r G�½��"(6) | } ��r � (weight-bearing) A

��. /½ ¢ Â d ~ i 
"ª Â d ��A· � "(7) ��. /½ � � �AÛ

D
¡ 
Ng +,-¸ ¹ A· � "(8) ��. /V�r  !Ar ®sz
8

I��. /¡ 
½Ü R ã ä �� � � A�^ �Ng w XA�r "(9) ��.

/½ � Û D� � � h � A { �

¿ Û D 	 �"(10) ��. /¡ 
Û D 	

� � � �Cah 9 � . . /¢ �
Ø± * Ø� . k d  (K L M 
2005; U.S. 

Department of health and Human Services, 1996)6I
 ! k ú · a
��. /

A ¢ � V�Ì ; 
 þ
n i j AÀ � �� � � � ACa�	 � y 
 AÛ D
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ç ð� . k d ù½�Ì� � A ¡ ¢ 
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������������ � � 8 9� � 8 9� � 8 9� � 8 9 ����A � B 9 = C D E FA � B 9 = C D E FA � B 9 = C D E FA � B 9 = C D E F G � � � � � 	 : H IG � � � � � 	 : H IG � � � � � 	 : H IG � � � � � 	 : H I  

+ � V� Æ �w ¡ u v A w � 
 D E, F * G 
��� �  !¢ ��

Y9 :Ê ¢ A� N
� � ��� � S � � � ¢ �"(�° T¨l , G 
N

g �� � � ���   A¢ �6ß Ö � aó GH w ´Û �
 w ê WX�� ¼

ð Ó 
+,- ³ �½ E F � =A � �  /
� ñ S � � � � � 
 �þ � �

 /� � | � ���� � Ø J è � 
¡ 
½Ü Û D+,-A� �� � ��

J K � 
Gc @© ª ��AÁ × ù � » Ø¥ 
½Ü À � ¸ ¹ � i ¢ A· �  

(Brown & Holloszy, 1993; Cress et al., 1999; Hong et al., 2000; Judge, Lindsey, 

Underwood, & Winsemius, 1993; Lazowski et al., 1999; Tse & Bailey, 1992; 

Wolf et al., 1996) 6 
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?@��© ª Z � E A � Ø ; < f ¼ ½�{ AÜ b6� ñ



� � Í Î ¤ q � Ø +,-A ù � © ª ¢ �
2b· a
 � Ø ~ � � Ø _A

© ª ¢ � � » Û D (Ledin et al., 1990)6± Hu and Woollacott (1994) 
 & %
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2b·

a
 � Ø � ) & %&' Ä ÅA�Å 
�� Æ /A � Ý g j !� 
± ¤ q

A¨l �Ñ  !� � » G 
Z
]� � Ø ½ ¢ j+,-��� �  !¢ �6 

Y� � �  /�Ç � � Ø v �
��U « D � Ï Ò 7A��. /�


f ¡ 
Û D��� �  !¢ ��À � ¸ ¹ �Â � A· � 6Perrin et al. (1999) 
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¡ ,� . éA�� ð Ó 
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ñ¢ Û

D+,-$%( ) 4 ½ ¢ Ng ¸ ¹ A· � 6s]n��. /����·
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