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�� �µÁ|m�������ËZf¿Ã�Y|¿Y�Z]��¿ZË�YÁ�¶Ì¸ve�½Â»�M�lZ]��Z^e�Y��{���°»�É�Ì³�Êe�Êe��]�É|À]��YÂ¿�Á�Ê´f�y��iY���{�É{Â¼���Y
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�� �¶°��������½|ËÁ{��Ì�»�®ÌeZ¼���ËÂ�e����  
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Abstract 

The effect of ankle taping on dynamic balance before and after fatigue in the athletes with 
and without chronic ankle instability 

Tahereh Pourkhani  

Fatigue can disrupt dynamic stability in healthy and injured athletes. It is not known if applying 
ankle taping can improve dynamic stability in fatigued athletes. The purpose of this investigation 
was to study of the effect of ankle taping on dynamic balance before and after fatigue in the 
athletes with and without chronic ankle instability. 20 female athletes participated in this 
investigation: 10 subjects with chronic ankle instability (age 22.20±1.98 years, height 
163.80±2.74 cm, weight 58.68±1.03 kg, Foot Ankle Disability Index 80.78±1.03% and Foot 
Ankle Disability Index Sport 65.10±1.75%) and 10 healthy subjects (age 21.70±.67, height 
162.90±5.06 cm, weight 59.10±7.04 kg, Foot Ankle Disability Index and Foot Ankle Disability 
Index Sport 100%). Athletes participated in 2 separate testing sessions, applying a different 
condition at each session, no taping and  with closed basket weave ankle taping. Three trials of a 
jump-landing task were performed under each condition before and after induced functional 
fatigue. The jump-landing task consisted of a single-leg landing onto a force plate from a height 
equivalent to 50 percent of each participant's maximal jump height and from a starting position 
70 cm from the center of the force plate. Time to stabilization measured in the anterior-posterior 
(APTTS),  medial-lateral (MLTTS) and vertical directions. Three separate repeated-measures 
analyses of variance with 2 within-subjects factors (condition and time) were performed for each 
dependent variable in each group. Paired t-test was used to analyze range of motion differences 
before and after taping. The results of this investigation revealed that in healthy athletes group for 
MLTTS� and vertical TTS, a condition-by-time interaction existed(FML=7.52, pML=0.001), 
(Fv=9.69, pv=0.004). Bonferroni post hoc testing revealed faster pretest MLTTS than posttest for 
taping condition and faster pretest vertical TTS than posttest for no taping condition. In injured 
athletes group for MLTTS� and vertical TTS, a condition-by-time interaction existed, 
too(FML=10.57, pML=0.001), (Fv=14.27, pv=0.001). Bonferroni post hoc testing revealed faster 
pretest MLTTS than posttest for no taping condition, faster pretest vertical TTS than posttest for 
both conditions and faster vertical TTS after taping than before taping. There were no statistically 
significant findings in APTTS in both groups(p≥0.05). There were statistically significant 
findings in� active range of motion before and after taping in both groups.(p≤0.05). So, in the 
athletes with chronic ankle instability, taping without fatigue causes improvement in dynamic 
balance in vertical direction. Taping after fatigue does not cause improvement in dynamic 
balance in the athletes with and without chronic ankle instability. 

Keywords: taping, dynamic balance, fatigue, chronic ankle instability.   
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ϭ Lateral ankle sprain 
2 Cutting 
3 Chronic ankle instability 
4 Giving way 
5 Mechanical instability 
6 Functional instability 
7 Postural control 
8 Sefton et al  
9 Static balance 
10 Dynamic balance 
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�ÉY�]�Á��ZËÂa�µ{Z e�Ê]ZË��Y{�Y{�{ÂmÁ�Ê¨¸fz»�ÉZÅ��Ã�Zf��Ê·{Z e�½Â»�M��Y�,½Y�´�ÅÁ�a��Y�É�ZÌ�]��Ã{�¯�Ã{Z¨f�Y�|¿Y������

½Â»�M��Y�½Â»�M�¾ËY��a�dÌ·Z §�Ã�Y|¿Y�Ä]�Ê·Á�,d�Y�ZËÂa�µ{Z e�Ê]ZË��Y�ÉY�]�µÂ^«�¶]Z«�ÉZÅ���Y�Êe�Êe�Ä^�Zv»�ÉY�]�Ä¯�{Á�§��

�d�Ì¿� ZËÂa� Á� É{�°¸¼�� ,{Â�� ¹Zn¿Y� |ËZ]����� �|Ë|m��Y�Êe�Êe��yZ��¾Ë�eÃ�Y|¿YÀ¯�É�Ì³�Ê^��� µ�f��d�Y� Ê¿Ô��� ��Ä¯

ºf�Ì�¿Y�ÉY�]�Y��Ê°Ì¿Z°»�Á�Ê�u�ÉZÅ���a�Ã|ÌrÌa�dÌ·Z §�¹Zn��Ä]�{Á�§Ê»��Z¯�½|¿Z���¶«Y|u�Ä]�ÉY�]�½|]�ÊËZ¿YÂe��´¿ZÌ]�Á�{�Ì³

ÊfÌ �Á�½Z�Â¿����d�Y�Zf�ËY�dÌ �Á�®Ë�Ä]�ZËÂa�dÌ �Á�®Ë��Y�µZ¬f¿Y�¹Z´ÀÅ��������

Â�¿Z¼ÅÌ]�Ä»|¬»��{�Ä¯��Ê»�Ê´f�y�,|��½Z�ÌiZe�¶»YÂ���Y�|¿YÂe|�Z]��r�Za�µ�fÀ¯�Á�ZËÂa�µ{Z e��]��Y~³����Ì¿��ÅÁ�a�¾ËY��{

fyY{�a��r�Za�ÉZËÂa�µ�fÀ¯��]�Ê´f�y�cY�iY�Ê���]�Ä]ºÌ���Á���Y�Ê´f�y�{ZnËY��Â�À»�Ä]Ê»�Ã{Z¨f�Y�Ê¨¸fz»�ÉZÅ{Â���Ä]�½YÂÀ�

�Á���Y�Ê°Ë�µZj»�Ê^���Ê´f�y� ,µÁY|f»�ÉZÅ���Ê¿Ô���ÃZ´f�{���Âe�Ã|��{ZnËYcZÀË�¼e� ZË� Á�®ÌfÀÌ¯Á�ËY�ÉZÅ��®Ë�fÀ�¿Z¯

d�Y�Êf»ÁZ¬»� ��Á��¾ËYÃÁ�³�Á�¶�Z¨»��¬§�Á�|Àf�Å�Êf¯�u��Z]�Ã�Ìn¿���{�cZÀË�¼e�É���®Ë�¶»Z��ZÅ�Y��Ê�Zy�Ê¿Ô���ÉZÅ

Ê»��Ì³�{|ÀÀ¯��Y���Ä]�cZ¬Ì¬ve�¾ËY��Y�¶�Zu�lËZf¿�ºÌ¼ e�¾ËY�]ZÀ]dÌ·Z §��{�{ÂmÂ»��Ë»�Á�ZÅ{�e�,Ê���Á�cZ¬]Z�d�Y��Ì´¿Y�]�|Ë��

�Á���´Ë{�¥����YÊ»�É{�°¸¼��ÉZÅ¼e�µÂ���{�Ä¯�ÊeY�ÌÌ¤e�Z]�Ä�]Y���{�É{ZË��cZ�Ô�Y�|À¿YÂe�©Z¨eY� ,Ê���Á�cZ¬]Z�»�Á�cZÀË�

Ê»�|ÀÀ¯�ºÅY�§�,|f§Y��������

                                                           
1 Proneal muscle 
2 Freeman et al  
3 Gribble et al  
ϰ Star Excursion Balance Test  
5 Time to stabilization 
6 Postural sway  
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Ä]»� ,Ê°��a� �{Z¯� ,Za�p»�Êm�Zy�Ê³|Ì�¯� {ZË�� �ZÌ�]� �ÂÌ��¶Ì·{� Ã�YÂ¼Å�½Y�Z°���Á� Á� ½ZÌ]�Ä]ËZ¼u� Ä¸Ì�Á�®Ë�µZ^¿{�Êf

Ä]�Ä¯�|Àf�Å�Za�p»�ÉY�]�\�ZÀ»Ä]�p»�½M�Ä¸Ì�Á��dËZ¼u�Ê]ÂydÌ·Z §�¹Zn¿Y��{�µZu�¾Ì���{�Á�{Â§�ÉZÅ�{ZnËY�µÔfyY�{�§�Ê°Ë�Ì

|À°¿��Ä]�Ë�]��Y�Za�p»�dËZ¼u��Â�À»��|À]�p»��Ê»�Ã{Z¨f�Y�É|À]�YÂ¿�Á{Â���Ê°��a��{Z¯�{Y�§Y�Á�½Y�Z°���Á��Y�É�ZÌ�]�,��Y��É|À]�YÂ¿

Ê»�tÌm�e��Ë�]��]|ÀÅ{��·{�¾ËY�Ä]duY���Z°���Á�ÉY�]�½M�¶¼ve�Ä¯�¶Ì¸¼���{�Á�d�Y��eÊ¼¿�{ZnËY�µÔfyY�¶�¨»�Ê Ì^��{�°�

|À¯��µÁY|f»�®ÌÀ°e�¾Ë�ed°�]�®ÌÀ°e�Za�p»�É|À]��YÂ¿�ÉY�]ÂËÁ���d�Y��������

��Á�É|À]�YÂ¿�cY�iY�Ê���]�Ä]�É{ZË��cZ ·Z�»µ{Z e��]�Ê´f�y�cY�iY�Ä]ÄfyY{�a�,Ä¿Z³Y|m��Â�|¿Y���½M��{�Ä¯�Ê�ÅÁ�a�½ÂÀ¯�Ze

Y�cY�iY�Ê���]� Ä]d°�]� ÃÂÌ�� Ä]�É|À]�YÂ¿� �Y� Ã{Z¨f�ËÁÊ]� Z]� ½Y�Z°���Á�ÉZËÂa� µ{Z e� �]� Â�,Ê´f�y� �Y��a� ,Za� p»�¾»�»�ÊeZ^i

Ã|�¿�d§ZË��´�ÅÁ�a���Âe�,{�Y{�b]�d�Y� ��{½YÂe�Ê»�,ÃÂÌ��¾ËY�½{Â]��iÂ»�c�Â��¬]Z�»��ËY����{Ä�¾ËY� �Y��Á�{Â^Æ]�ÉY�]��Á�

Ê]��Y�É�Ì´�ÌaÊeZ^i{�¯�Ã{Z¨f�Y�,º·Z��½Y�Z°��Á�Á�Ã|Ë{�\Ì�M�½Y�Z°���Á��{�Za�p»�¾»�»�ÉZÅ����

���������ÅÁ�a�c�Á���Á�dÌ¼ÅY 

Ä]� Za�p»\Ì�M�½YÂÀ��Ë~aË�eÃ|��ÄfyZÀ��½Y�Z°���Á�½|]�Â��� ,¾�d�Y� �������\Ì�M�Ê»Z¼e�|��{�Ä]��Â]�»� Za�p»�ÉZÅ

�Ê³|Ì�¯d�Y� Za� p»�Êm�Zy� �½Z»�� º���®ËÄ]� �Z°���Á� Ä¯�ÊËZÅÊ»� ¹Á�v»�dÌ·Z §� �Y�\Ì�M�¶Ì·{»� ,{Â��Ê³|Ì�¯� Ä]��Â]�

Ã{Â]�Za�p»�Êm�Zy�d�Y��Ê]��ÂÌ��ÄÌ·ÁY�\Ì�M��Y��a�Za�p»�¾»�»�ÊeZ^i®Ë�¶«Y|u�Ä¬]Z��Á�d�Y�ÓZ]��ZÌ�]�Êm�Zy�Ê³|Ì�¯��Z]

Ä]�Za�p»ºÆ»�½YÂÀ���»�Ã|ÀÀ¯�| f�»�¶»Z��¾Ë�ed�Y�s���Ê¿Z»�{�ÃÂÌ��®Ë�ÄWY�Y�ÉY�]�Ê¬§YÂe�,¦¸fz»�½Y�´�ÅÁ�a�¾Ì]�{ÂmÁ�¾ËY�Z]

� {�Y|¿� {ÂmÁ��iÂ»����� ��À»�Ä]�\�ZÀ»�Ê¿Z»�{��Á��®Ë�ÄWY�Y�ÉY�]�cZ¬Ì¬ve�¾ËY�]ZÀ]\Ì�M� �Y�É�Ì´�Ìa�Á�\Ì�M�{Â^Æ]� �Â�ÉZÅ

{�Y{�Ä»Y{Y�½ZÀr¼Å��{|n»����

¿Z¼ÅÄ]�,|��Ã{Y{�tÌ�Âe�Ä¯��Â�Ê»���¿�Ä¯�|��^i��]��Y~³��ÌiZe�¶»YÂ���Y�Ê´f�y|�Z]�{�§�µ{Z e�Á�µY�r�Za�cZ���{�Ä°Ì·Zu

d�Y� {Á|v»� ,{�Y{�b]� Ê´f�y� {ZnËY� �Y��a� {�§� µ{Z e�Ê]ZË��Y� Ä]� Ä¯�ÊeZ¬Ì¬ve� �¾ËY� Z]�½Z�¿� Ä¯�É|ÅYÂ�� µZu��ËY�§Y� Ã|ÀÅ{

�Za�cZ¿Z�Â¿Ê]� Z]� {Y�§Y� �{�Ê´f�y��Y��a�µY�r�d�Y�{ÂmÂ»� ,|�Z]� Za�p»�¾»�»�ÊeZ^i����� ��cY�iY� Z]� Ä�]Y�� �{�É�ZÌ�]�cÓZ¬»

�d�Y��z�»Z¿�,�r�Za�ÉZËÂa�µ�fÀ¯��]�Ê´f�y�cY�iY�Ä°Ì·Zu��{�,{�Y{�{ÂmÁ��r�Za�ÉZf�ËY�µ�fÀ¯��]�Ê´f�y��������

                                                           
ϭ Basketweave technique 
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���Y�Ê°Ë�Á\Ì�M��Â«Á��ÅZ¯�ÉY�]�ª§Â»�ÉZÅÅÃ|ÀÀ¯�dËZ¼u��Y�Ã{Z¨f�Y�Za�p»�ÉZÉ�Ì´�Ìa�ÉZÅ\Ì�M��Y�Ã|ÀÀ¯Za�p»�ÉZÅ��

�d�Y��������Ì£�ÉZÅ�YÂ¿��Y�Ã{Z¨f�YÄ]�,½Z��¯�Á���Y�Ê°Ë�½YÂÀ�¨»�dËZ¼u�ÉZÅÊ»�Ä¯�d�Y�s��»�½Y�Z°���Á��{�,¶���Y�|¿YÂe

� |À¯�É�Ì³Â¸m� ¶�¨»� Ê§Z�Y� cZ¯�u����� ��{�Z�Á� �Y� Ã{Z¨f�Y� ZËM� Ä¯�d�Y� s��»� µYÂ�� ¾ËY� Ä°Ì·Zu�ZË��Ë�]� ¶j»� Ê°¼¯� ¶Ë

Ê»�É|À]�YÂ¿�Á�µY�r�Za�cZ^i�{Â^Æ]�Ä]�|¿YÂe{Â���nÀ»�,Ê´f�y��Y��a�½Y�Z°���Á�ÉZËÂa�µ{Z e.�½Y�Z°¼Å�Á�ÁZ�����������cY�iY

��]� Y�� Za�p»��Ë�]��Â¿�Á{��Y�Ã{Z¨f�Y ]ZË��Y�Ê´f�y��Y��a�½Y�Z°���Á��{� ,�Y�Êe�ÊeÊ»��Ë�]�Ä¯�|¿{Y{�½Z�¿�Á�|¿{�¯�Ê�|¿YÂe

�{Â��Ê´f�y��Y��a�,cZÆm�Êy�]��{�{�§�ÉZËÂa�µ{Z e�{Â^Æ]�Ä]��nÀ»��������

Z e��]�É|À]�YÂ¿��iY�Ê���]�Ä]��ÅÁ�a�¾ËY��{Ê]�½Á|]�Á�Z]�½Y�Z°���Á�ÉZËÂa�µ{Ê»�Ê´f�y��Y��a�Á�¶^«�Za�p»�¾»�»�ÊeZ^i�

ºË�Y{�a��¨f�Y�Z]�µ{Z e�{Â^Æ]�c�Â���{Ê»�ÃÂÌ��¾ËY��Y�,É|À]�YÂ¿��Y�Ã{Z��Y�¶^«��½Y�Z°���Á��{�µ{Z e�dÌ �Á�{Â^Æ]��Â�À»�Ä]�½YÂe

¬]Z�»�ÉY�mY�Á�Ê���Á�cZÊ]�Z]�{Y�§Y�Ê�z^¿YÂe{�¯�Ã{Z¨f�Y�Za�p»�¾»�»�ÊeZ^i���

���������ÅÁ�a�¥Y|ÅY��

����������Ê¸¯�¥|Å��

��Y��a�Á�¶^«�ZËÂa�µ{Z e��]�Za�p»�É|À]�YÂ¿��iYÊ]�½Á|]�Á�Z]�½Y�Z°���Á��{�Ê´f�yZa�p»�¾»�»�ÊeZ^i��

����������Ê�Z�fyY�¥Y|ÅY� �

�� �½Á|]�d·Zu��ZÆq��{�º·Z��½��½Y�Z°���Á�ÉZËÂa�µ{Z e�Ä�ËZ¬»�½Á|]�,É|À]�YÂ¿�½Á|]�Ê´f�y�Z]�,É|À]�YÂ¿�½Á|]�Ê´f�y

É|À]�YÂ¿�Z]�Ê´f�y�Z]�Á�É|À]�YÂ¿�Z]�Ê´f�y 

�� �½Y�Z°���Á�ÉZËÂa�µ{Z e�Ä�ËZ¬»Ê]� Z]�½��Ê´f�y�Z]� ,É|À]�YÂ¿�½Á|]�Ê´f�y�½Á|]�d·Zu��ZÆq��{� Za�p»�¾»�»�ÊeZ^i

É|À]�YÂ¿�Z]�Ê´f�y�Z]�Á�É|À]�YÂ¿�Z]�Ê´f�y�½Á|]�,É|À]�YÂ¿�½Á|] 

�� »É|À]�YÂ¿��Y��a�Á�¶^«�º·Z��½Y�Z°���Á��{�Êf¯�u�ÄËÁY��½Y�Ì»�Ä�ËZ¬ 

�� ½Y�Ì»�Ä�ËZ¬»�Ê]�Z]�½Y�Z°���Á��{�Êf¯�u�ÄËÁY�É|À]�YÂ¿��Y��a�Á�¶^«�Za�p»�¾»�»�ÊeZ^i 

��

 

                                                           
1 Prophylactic ankle support 
2 Shaw et al  
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������ÄÌ��§��ÅÁ�a�ÉZÅ��

�� ÊÀ »�cÁZ¨e�½Á|]�Ê´f�y�½Á|]�d·Zu��ZÆq��{�º·Z��½��½Y�Z°���Á�ÉZËÂa�µ{Z e�¾Ì]�É�Y{�½Á|]�Ê´f�y�Z]�,É|À]�YÂ¿

{�Y|¿�{ÂmÁ�,É|À]�YÂ¿�Z]�Ê´f�y�Z]�Á�É|À]�YÂ¿�Z]�Ê´f�y�½Á|]�,É|À]�YÂ¿� 

�� ÊÀ »�cÁZ¨e½Y�Z°���Á�ÉZËÂa�µ{Z e�¾Ì]�É�Y{�Ê]�Z]�½��,É|À]�YÂ¿�½Á|]�Ê´f�y�½Á|]�d·Zu��ZÆq��{�Za�p»�¾»�»�ÊeZ^i

´f�y�Z]�Á�É|À]�YÂ¿�Z]�Ê´f�y�½Á|]�,É|À]�YÂ¿�½Á|]�Ê´f�y�Z]{�Y|¿�{ÂmÁ�,É|À]�YÂ¿�Z]�Ê� 

�� ÊÀ »�cÁZ¨e{�Y|¿�{ÂmÁ�É|À]�YÂ¿��Y��a�Á�¶^«�º·Z��½��½Y�Z°���Á��{�Êf¯�u�ÄËÁY��½Y�Ì»�¾Ì]�É�Y{� 

�� ÊÀ »�cÁZ¨eY��½Y�Ì»�¾Ì]�É�Y{Ê]�Z]�½��½Y�Z°���Á��{�Êf¯�u�ÄËÁ{�Y|¿�{ÂmÁ�É|À]�YÂ¿��Y��a�Á�¶^«�Za�p»�¾»�»�ÊeZ^i� 

���������Ìa��§�ÅÁ�a�ÉZÅ� 

�� Ê¿{Â»�MÄ]�ZÅ|¿{Â¼¿�É�Z°¼Å��´�Á�a�Z]�[Â¸�»�Âv¿� 

�� �Y�]Y�dÌ¨Ì¯{Â]�\�ZÀ»�,Ã{Z¨f�Y�{�Â»�ÉZÅ� 

�� Y�,�´�ÅÁ�aÃ�Y|¿Ä]�Y���ÅÁ�a�ÉZÅ�Ì¤f»�É�Ì³{Y{�¹Zn¿Y�[Â¸�»�Âv¿� 

�� Ä]�É|À]�YÂ¿��´�ÅÁ�ad°�]�ÃÂÌ�Ä]�Y��ÂËÁ{Y{�¹Zn¿Y�[Â¸�»�Âv¿� 

�� §�Á�É{�°¸¼��Ê´f�y�¶°eÁ�a�¹Zn¿Y���a�dÌ·Z ���Ê¿{Â»�M�ÉY�]�,{Á�§Ä]�Ê^«YÂ��Ä¿Â´rÌÅ�ZÅd�Y|¿��µZ^¿{� 

��������ÅÁ�a�ÉZÅ�Ì¤f» 

���������Ì¤f»�¶¬f�»�ÉZÅ��

�� Ê´f�y 

�� Ê]Za�p»�¾»�»�ÊeZ^i 

�� �ÃÂÌ��Ä]�É|À]�YÂ¿d°�]ÂËÁ 

���������Äf�ËYÁ�ÉZÅ�Ì¤f»��

�� �Ê»Y|«��Y�Êe�Êe���Ê¨¸y� 

�� �Ê¸yY{��Y�Êe�Êe���Êm�Zy� 

                                                           
ϭ Anterior-posterior TTS 
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�� É{Â¼���Y�Êe�Êe� 

�� µZ §�Êf¯�u�ÄËÁY�� 

������dË{Á|v»��ÅÁ�a�ÉZÅ��

��������dË{Á|v»�µ�fÀ¯�¶]Z«�ÉZÅ��

�� Ê]� Z]� ÃÁ�³� �{�\Ì�M�c|�Z^iÄ»ZÀ���a���Âe�Ä¯� ,Za�p»�¾»�»�Êe�Ê���Á��yZ�� Á� Za� Á� Za�p»�Ê¿YÂeZ¿��yZ��ÉZÅ

|��¾ÌÌ e�Za�Á�Za�p»�Ê¿YÂeZ¿� 

�� Y��Ê¿{Â»�M�Ê»Z¼e�ÉY�]�Ä¯�,Ê�Ìv»��Ë{Â]�½Z�°Ë�½Z°»Y�|u�Ze�ZÅ� 

�� Ê¿{Â»�M�¾��ÊÀ��ÄÀ»Y{��{�ZÆ¿M�Ê»Z¼e�Ä¯� ,ZÅ���� Ze�����Y�Á�|Àf�Y{��Y�«�µZ�Ê]�Z]�ÃÁ�³�Z]�º·Z��ÃÁ�³���¿�¾ËY�ÊeZ^i

Ã{Y{�ªÌ^�e�Za�p»�¾»�»�|�� 

�� Ê¿{Â»�M�Ê���Á�t����Y�Ä¯�,ZÅÊ]�Z]�ÃÁ�³�Z]�º·Z��ÃÁ�³���¿�¾ËYÃ{Y{�ªÌ^�e�Za�p»�¾»�»�ÊeZ^i�|�� 

�� |��¹Zn¿Y��´�ÅÁ�a���Âe�ÃÁ�³Á{��{�É|À]�YÂ¿�� 

��������dË{Á|v»�Ì£�ÉZÅµ�fÀ¯�¶]Z«��

�� YÂe�¹|�Ä]�Ê´f�y�t���ªÌ«{�Ê���]��{�ÊËZ¿Ä�¸m��Å��{�Ê¿{Â»�M��Å���Âe�Ã|»M�d�{ 

�� Á�Ê´f�y�c|»�|À¸]�cY�iY�Ê���]�¹|��Ê¿{Â»�M�µ{Z e��]�É|À]�YÂ¿ZÅ 

�� �¨¯��Y�Ã{Z¨f�Y�¹|�Ê¿{Â»�M���Âe�½Z�°Ë�ÉZÅZÅ 

�� YÂe�¹|�Ê¿{Â»�M�Ã�Ì´¿Y�½Y�Ì»�µ�fÀ¯�ÊËZ¿�ZÆ¿M�É�Z°¼Å�t���Á�ZÅ 

��

��

 

                                                                                                                                                                                           
1 Medial-lateral TTS 
2 Vertical TTS 
3 Active range of motion 
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�������Ã�YÁ�¦Ë� eÉ{�]�Z¯�cZuÔ��Y�Á�ZÅ 

�� Ê]Za�p»�¾»�»�ÊeZ^i 

Ê]Ô��®Ë�Za�p»�¾»�»�ÊeZ^iÄ]�Ä¯�d�Y�{�§���Âe�Ã|����Y�³�d»]�¶�¨»�¶ËZ¼e�c�Â��|À¿Z»�Ê¼WÔ��Ä]�d�³�Z]�ÉY�

Ê]�Á�Za�p»�½|��Ê·Zyi�,ÊeZ^iÊ»�¦Ë� e� ,ÄÌ·ÁY�Ê³|Ì�¯�Ä]�ÄËÂ¿Z�{Â������ �Ê]�Z]�{Y�§Y��ÅÁ�a�¾ËY��{�,Za�p»�¾»�»�ÊeZ^i

®Ë�¶«Y|u�Ä¬]Z��Ä¯�|Àf�Å�Ê¿Z�¯�Y�� Za�p»���°»�½|��Ê·Zy��ÌyY�ÃZ»�����{�Á�|À�Z]�Äf�Y{� Y��Za�p»�{Zu�Ê³|Ì�¯��Z]

� Ã�¼¿� Za� Á� Za�p»�Ê¿YÂeZ¿��yZ�� Ä»ZÀ���a� �{� Á�|À�Z]� Ã{Y{���Y�³�ÉÁZ�»� ZË� �f°qÂ¯�����yZ��Ä»ZÀ���a� �{� Á�|��{
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1 Center of mass (COM) 


