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¡ÒÃà´Ô¹´ŒÇÂμ¹àÍ§à»š¹à»‡ÒËÁÒÂËÅÑ¡¢Í§¡ÒÃ¿„œ¹¿Ù¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§ »˜ÞËÒÊ‹Ç¹ãËÞ‹¢Í§¼ÙŒ»†ÇÂ¤×Í äÁ‹ÊÒÁÒÃ¶

à´Ô¹´ŒÇÂμ¹àÍ§ «Öè§Ê‹§¼Å¡ÃÐ·ºμ ‹Í¡ÒÃ´íÒà¹Ô¹ªÕÇÔμ»ÃÐ¨íÒÇÑ¹ áÅÐ¤Ø³ÀÒ¾ªÕÇÔμ¢Í§¼ÙŒ»†ÇÂà»š¹ÍÂ‹Ò§ÁÒ¡ ¡ÒÃÍ‹Í¹áÃ§¢Í§Ã‹Ò§¡ÒÂ

¤ÃÖè§«Õ¡Ê‹§¼ÅãËŒ¡ÒÃ¤Çº¤ØÁ¡ÒÃà¤Å×èÍ¹äËÇ¢Í§Ã‹Ò§¡ÒÂ·Ñé§ÊÍ§ Œ́Ò¹à¡Ố ¢Öé¹ä Œ́äÁ‹́ Õà·‹Ò·Õè¤ÇÃ ÍÕ¡·Ñé§ÁÕ¼Åμ‹ÍÃÙ»áºº¡ÒÃà´Ô¹ áÅÐ¡ÒÃ

¤Çº¤ØÁ¡ÒÃà¤Å×èÍ¹äËÇÃÐËÇ‹Ò§à´Ô¹ ¤ÇÒÁàÃçÇã¹¡ÒÃà´Ô¹ áÅÐÃÐÂÐ¡ŒÒÇ àª‹¹ ÁÕÅÑ¡É³Ð¼Ố »Ã¡μ Ô ¡ÒÃ½ƒ¡à´Ô¹ Œ́ÇÂÃÙ»áººμ‹Ò§æ à»š¹

ÇÔ̧ Õ¡ÒÃË¹Öè§·Õèª‹ÇÂãËŒ¼ÙŒ»†ÇÂÊÒÁÒÃ¶·Õè̈ Ð¡ÅÑºÁÒà´Ô¹ä Œ́ÍÂ‹Ò§ÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ â´ÂÃÐÂÐàÇÅÒ ¤ÇÒÁ¶Õè μÅÍ´¨¹¤ÇÒÁË¹Ñ¡ã¹¡ÒÃ½ƒ¡¨Ð

μ ŒÍ§ÁÒ¡à¾ÕÂ§¾Í·Õè¨ÐÊÒÁÒÃ¶¡ÃÐμ ØŒ¹ãËŒÊÁÍ§à¡Ô´¡ÒÃàÃÕÂ¹ÃÙŒ áÅÐ»ÃÑºà»ÅÕèÂ¹¾Äμ Ô¡ÃÃÁã¹¡ÒÃà¤Å×èÍ¹äËÇä Œ́ÍÂ‹Ò§àËÁÒÐÊÁ ¡ÒÃ

½ƒ¡à´Ô¹ Œ́ÇÂà¤Ã×èÍ§¾ÂØ§¹íéÒË¹Ñ¡ºÒ§Ê‹Ç¹º¹ÊÒÂ¾Ò¹àÅ×èÍ¹à»š¹ÇÔ̧ Õ¡ÒÃË¹Öè§·Õèª‹ÇÂãËŒÊÁÍ§ä Œ́ÃÑº¢ŒÍÁÙÅã¹¡ÒÃà¤Å×èÍ¹äËÇã¹»ÃÔÁÒ³ÁÒ¡

à¾ÕÂ§¾Í ·Õè¨Ð·íÒãËŒÊÁÍ§à¡Ô´¡ÒÃàÃÕÂ¹ÃÙŒ áÅÐ¤Çº¤ØÁ¡ÒÃà¤Å×èÍ¹äËÇãËŒÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ÁÒ¡ÂÔè§¢Öé¹

¤íÒÊíÒ¤ÑÞ: ¡ÒÃ½ƒ¡à´Ô¹, âÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§ 

»˜ÞËÒ¡ÒÃà Ố¹à»š¹»˜ÞËÒË¹Öè§·Õè¾ºÁÒ¡ áÅÐ·íÒãËŒ

¤Ø³ÀÒ¾ªÕÇÔμ¢Í§¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§Å´μ íèÒ¡Ç‹Ò»Ã¡μ Ô 

à¹×èÍ§¨Ò¡¼ÙŒ»†ÇÂäÁ‹ÊÒÁÒÃ¶·Õè¨Ðª‹ÇÂàËÅ×Íμ¹àÍ§ä´Œ áÅÐμ ŒÍ§

¾Öè§¾ÒÍÒÈÑÂ¼ÙŒÍ×è¹ ·íÒãËŒ¢Ò´âÍ¡ÒÊã¹¡ÒÃà¢ŒÒÊÑ§¤ÁËÃ×Í¡ÒÃ

·íÒ¡Ô¨¡ÃÃÁμ ‹Ò§æ ¨Ò¡¡ÒÃÈÖ¡ÉÒ¾ºÇ‹Ò ¡ÒÃà Ố¹¶Ù¡¤Çº¤ØÁ

ÀÒÂãμŒ¡ÒÃ·íÒ§Ò¹¢Í§ÃÐºº»ÃÐÊÒ·Ê‹Ç¹¡ÅÒ§ â´ÂÍÂÙ‹ÀÒÂãμŒ

¡ÒÃ¤Çº¤ØÁ¢Í§¡ŒÒ¹ÊÁÍ§áÅÐä¢ÊÑ¹ËÅÑ§ ºÃÔàÇ³·Õè·íÒË¹ŒÒ·Õè́ Ñ§

¡Å‹ÒÇ ä´Œá¡‹ locomotor central pattern generator (CPG) ·Õè

ÍÂÙ‹ºÃÔàÇ³·Ò§´ŒÒ¹Ë¹ŒÒ¢Í§ä¢ÊÑ¹ËÅÑ§ áÅÐ medial medullary 

reticular formation ã¹¡ŒÒ¹ÊÁÍ§ ´Ñ§¹Ñé¹ ¼ÙŒ»†ÇÂ·Õèà¡Ô´¤ÇÒÁ

àÊÕÂËÒÂ¢Í§ÊÁÍ§¨Ò¡âÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§ ¨Ö§ÊÒÁÒÃ¶·Õè¨Ð

¡ÅÑºÁÒà´Ô¹ä´ŒÍÕ¡¤ÃÑé§ áÁŒÇ‹ÒÃÐººÍ×è¹æ ÀÒÂã¹ÊÁÍ§¨Ðà¡Ô´

¤ÇÒÁàÊÕÂËÒÂ à¹×èÍ§¨Ò¡ÊÁÍ§ÊÒÁÒÃ¶·Õè¨Ð»ÃÑºμ ÑÇã¹¡ÒÃ¿„œ¹

ÊÀÒ¾ (neuroplasticity) à¾×èÍ¤Çº¤ØÁ¡ÒÃà¤Å×èÍ¹äËÇñ 

»˜ÞËÒ¡ÒÃà´Ô¹ã¹¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§ à¡Ô´¨Ò¡

»̃¨¨ÑÂËÅÑ¡æ ò »ÃÐ¡ÒÃ ¤×Í »̃ÞËÒ¡ÒÃ¤Çº¤ØÁ¡ÒÃà¤Å×èÍ¹äËÇ 

(motor control) áÅÐ¤ÇÒÁ¼Ô´»Ã¡μ Ôã¹¡ÒÃ¶‹ÒÂ¹íéÒË¹Ñ¡ à¾×èÍ

ÃÑ¡ÉÒÊÁ´ØÅ¢Í§Ã‹Ò§¡ÒÂã¹¢³Ð·ÕèÁÕ¡ÒÃà¤Å×èÍ¹äËÇ (dynamic 

balance) â´ÂÀÒÂËÅÑ§¨Ò¡·Õèà¡Ô´¾ÂÒ Ô̧ÊÀÒ¾ÀÒÂã¹ÊÁÍ§¨Ð

Ê‹§¼ÅãËŒÃ‹Ò§¡ÒÂ¤Çº¤ØÁ¡ÒÃà¤Å×èÍ¹äËÇä´ŒäÁ‹´Õ¹Ñ¡ à¹×èÍ§¨Ò¡

à¡Ô´¡ÒÃÍ‹Í¹áÃ§¢Í§¡ÅŒÒÁà¹×éÍ áÅÐ¶Ö§áÁŒÇ‹Òã¹ÀÒÂËÅÑ§¨ÐÁÕ

¡ÒÃ¿„œ¹μ ÑÇ¢Í§ÊÁÍ§ºÒ§Ê‹Ç¹¡ÅÑº¤×¹ÁÒ áμ ‹¼ÙŒ»†ÇÂÊ‹Ç¹ãËÞ‹¡ç

ÂÑ§äÁ‹ÊÒÁÒÃ¶·Õè¨Ð¤Çº¤ØÁ¡ÒÃà¤Å×èÍ¹äËÇä´ŒÍÂ‹Ò§·Õèμ ŒÍ§¡ÒÃ 

à¹×èÍ§¨Ò¡ÂÑ§¤§ÁÕ»˜ÞËÒ¡ÒÃÍ‹Í¹áÃ§ËÃ×Í¡ÒÃà¡Ãç§ (spastic) 

¢Í§¡ÅŒÒÁà¹×éÍºÒ§ÁÑ´ÁÒ¡¡Ç‹Ò»Ã¡μ Ô Ê‹§¼ÅãËŒäÁ‹ÊÒÁÒÃ¶·Õè¨Ð

¤Çº¤ØÁ¡ÒÃà¤Å×èÍ¹äËÇä Œ́ÍÂ‹Ò§·Õèμ ŒÍ§¡ÒÃ

¼ÙŒ»†ÇÂºÒ§ÃÒÂÍÒ¨¨ÐÊÒÁÒÃ¶à¤Å×èÍ¹äËÇä´Œ â´ÂãªŒ

ÃÙ»áºº¡ÒÃà¤Å×èÍ¹äËÇ·Õèáμ¡μ ‹Ò§ä»¨Ò¡¤¹·ÑèÇä» à¹×èÍ§¨Ò¡

ÁÕ¡ÒÃãªŒ§Ò¹¡ÅŒÒÁà¹×éÍ¼Ô´ÁÑ´ àª‹¹ ãªŒ¡ÅŒÒÁà¹×éÍÁÑ´ÃÍ§ (syn-

ergistic group) á·¹¡ÅŒÒÁà¹×éÍÁÑ´ËÅÑ¡ã¹¡ÒÃà¤Å×èÍ¹äËÇ 

»ÃÐ¡Íº¤ÇÒÁ¼Ô´»Ã¡μ Ôã¹¡ÒÃ¶‹ÒÂ¹íéÒË¹Ñ¡ã¹¢³Ðà¤Å×èÍ¹äËÇ 

à¹×èÍ§¨Ò¡¼ÙŒ»†ÇÂäÁ‹ÂÍÁ¶‹ÒÂ¹íéÒË¹Ñ¡Ã‹Ò§¡ÒÂä»ÂÑ§´ŒÒ¹·ÕèÍ‹Í¹

áÃ§ à¾ÃÒÐäÁ‹ÊÒÁÒÃ¶·Õè¨Ð¤Çº¤ØÁÃ‹Ò§¡ÒÂ´ŒÒ¹¹Ñé¹ä´Œ áÅÐ

¡ÅÑÇË¡ÅŒÁ ·íÒãËŒÃÐÂÐ·Õè¡ŒÒÇà´Ô¹ áÅÐª‹Ç§¡ŒÒÇ¢Í§¢Ò Œ́Ò¹Í‹Í¹

áÃ§ÊÑé¹¡Ç‹Ò»Ã¡μÔ ·Ñé§ã¹¢³ÐàËÇÕèÂ§¢Ò áÅÐÂ×¹ÃÑº¹íéÒË¹Ñ¡ Ê‹§

¼ÅãËŒ¼ÙŒ»†ÇÂμ ŒÍ§ÍÍ¡áÃ§ã¹¡ÒÃà¤Å×èÍ¹äËÇÁÒ¡¼Ô´»Ã¡μ Ô Ö̈§

ÁÑ¡à¡Ô´ÍÒ¡ÒÃàË¹×èÍÂÅŒÒáÅÐäÁ‹ÊÒÁÒÃ¶·Õè¨Ð·íÒ¡Ô¨¡ÃÃÁä´Œ

à»š¹àÇÅÒ¹Ò¹ â´Âà©¾ÒÐã¹¼ÙŒ»†ÇÂËÅÍ´àÅ×Í´ÊÁÍ§·ÕèÁÑ¡¨ÐÁÕ

¤ÇÒÁ¿�μ¢Í§Ã‹Ò§¡ÒÂμ íèÒ (poor physical fitness) ·íÒãËŒàÊÕèÂ§

μ ‹Í¡ÒÃà¡Ô´¡ÅÑºÁÒà¡Ô´âÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§«íéÒÍÕ¡¤ÃÑé§ä´Œ§‹ÒÂ 
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¹Í¡¨Ò¡¹Õé ËÒ¡¼ÙŒ»†ÇÂÁÕ¡ÒÃà¤Å×èÍ¹äËÇÃ‹Ò§¡ÒÂ¹ŒÍÂ (poor 

physical activity) ËÃ×Í¢Ò´¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ ¨Ð·íÒãËŒÁÕ

»˜ÞËÒÍ×è¹æ μÒÁÁÒÁÒ¡ÁÒÂ ÍÒ·Ôàª‹¹ »˜ÞËÒàÃ×èÍ§¡ÅŒÒÁà¹×éÍ

¢Ò´¤ÇÒÁÂ×´ËÂØ‹¹ ¢ŒÍÂÖ´μ Ö§áÅÐμ Ô´á¢ç§ ·íÒãËŒ¡ÒÃà¤Å×èÍ¹äËÇ

·Õèà¡Ô´¢Öé¹à»š¹ä»ä´Œâ´ÂÅíÒºÒ¡ 

¨Ò¡¡ÒÃÈÖ¡ÉÒ·Õè¼‹Ò¹ÁÒ¾ºÇ‹Ò ÃÙ»áºº¡ÒÃà´Ô¹¢Í§¼ÙŒ»†ÇÂ

¨ÐÁÕÅÑ¡É³Ð·Õè¼Ô´à¾ÕéÂ¹ä»¨Ò¡»Ã¡μ Ô ·Ñé§ã¹àÃ×èÍ§¢Í§ÃÐÂÐã¹

¡ÒÃ¡ŒÒÇà´Ô¹·Ñé§¤ÇÒÁÂÒÇ¢Í§ª‹Ç§¡ŒÒÇ áÅÐ¤ÇÒÁ¡ÇŒÒ§ÃÐËÇ‹Ò§

¡ŒÒÇ ¤ÇÒÁàÃçÇã¹¡ÒÃ¡ŒÒÇ μÅÍ´¨¹ÃÐÂÐ·Ò§·Õèà´Ô¹ ¹Í¡¨Ò¡¹Õé

ÂÑ§¾º»̃ÞËÒ¡ÒÃäÁ‹Å§¹íéÒË¹Ñ¡ã¹¢Ò Œ́Ò¹·ÕèÍ‹Í¹áÃ§ËÃ×Í¡ÒÃà Ố¹

â´ÂãªŒá¢¹àË¹ÕèÂÇ¼ÙŒÍ×è¹à´Ô¹ ̈ Ò¡¡ÒÃà¤Å×èÍ¹äËÇ·Õè¼Ố à¾ÕéÂ¹àËÅ‹Ò

¹Õé Ê‹§¼ÅãËŒÊÁÍ§ä´ŒÃÑº¢ŒÍÁÙÅ·ÕèäÁ‹àËÁÒÐÊÁμ ‹Í¡ÒÃà¤Å×èÍ¹äËÇ

ËÃ×ÍÍÒ¨ä´ŒÃÑº¢ŒÍÁÙÅã¹¡ÒÃàÃÕÂ¹ÃÙŒ·ÕèäÁ‹à¾ÕÂ§¾Í ·íÒãËŒÃÙ»áºº

¡ÒÃà´Ô¹·Õèà¡Ô´¢Öé¹ÁÕÅÑ¡É³Ð·Õè¼Ô´ä»¨Ò¡»Ã¡μ Ô áÅÐàÁ×èÍà Ố¹ã¹

ÅÑ¡É³Ðàª‹¹¹Õéä»¹Ò¹æ ¡ç¨ÐÍÒ¨¨Ð·íÒãËŒà¡Ô´»˜ÞËÒ¢ŒÍàÊ×èÍÁ 

»Ç´¡ÅŒÒÁà¹×éÍËÃ×Í¢ŒÍμ ‹Í¨Ò¡¡ÒÃãªŒ§Ò¹·ÕèäÁ‹àËÁÒÐÊÁ 

¡ÒÃ¿„œ¹¿Ù¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§ãËŒÊÒÁÒÃ¶¡ÅÑº

ÁÒà´Ô¹ä´ŒÍÕ¡¤ÃÑé§Ë¹Öè§à»š¹à»‡ÒËÁÒÂÊíÒ¤ÑÞã¹¡ÒÃ¿„œ¹¿Ù¤ÇÒÁ

ÊÒÁÒÃ¶ã¹¡ÒÃ·íÒ¡Ô¨ÇÑμÃ»ÃÐ¨íÒÇÑ¹¢Í§¼ÙŒ»†ÇÂ à¹×èÍ§¨Ò¡¨Ð

à»š¹¡ÒÃÅ´¡ÒÃ¾Öè§¾Ò¼ÙŒÍ×è¹ áÅÐ·íÒãËŒÃÙ ŒÊÖ¡ÁÑè¹ã¨Ç‹Òμ¹àÍ§

ÊÒÁÒÃ¶·Õè¨Ðª‹ÇÂàËÅ×Íμ ÑÇàÍ§ä´ŒáÅÐäÁ‹à»š¹¼Ù Œ¾Ô¡ÒÃ ÊÔè§·Õè

ÊíÒ¤ÑÞÁÒ¡ÊÔè§Ë¹Öè§ã¹¡ÒÃ½ƒ¡à¾×èÍãËŒà¡Ô´¡ÒÃàÃÕÂ¹ÃÙŒ·Ñ¡ÉÐã¹

¡ÒÃà¤Å×èÍ¹äËÇ¢Í§¼ÙŒ»†ÇÂ (motor skill learning) ¤×Í ¼ÙŒ»†ÇÂ¨Ð

μ ŒÍ§ËÁÑè¹½ƒ¡¡ÒÃà¤Å×èÍ¹äËÇ (practice) ËÃ×ÍÁÕ¡ÒÃ·íÒ«íéÒº‹ÍÂæ 

(repetitions) à¹×èÍ§¨Ò¡ã¹¢Ñé¹μÍ¹¢Í§¡ÒÃàÃÕÂ¹ÃÙŒ¡ÒÃà¤Å×èÍ¹äËÇ 

(motor learning) ¨Ð»ÃÐ¡Íº´ŒÇÂÃÐÂÐ¡ÒÃàÃÕÂ¹ÃÙŒ ó ÃÐÂÐ 

Œ́ÇÂ¡Ñ¹¤×Í ÃÐÂÐ¨íÒ (cognitive phase) ÃÐÂÐ¹Õé¼ÙŒ»†ÇÂ¨ÐÁÕ¤ÇÒÁ

ªíÒ¹ÒÞã¹¡ÒÃà¤Å×èÍ¹äËÇ¹ŒÍÂÁÒ¡ ¡ÒÃà¤Å×èÍ¹äËÇ·Õèà¡Ô´¢Öé¹

¨ÐÁÕ¤ÇÒÁ¼Ô´¾ÅÒ´ÁÒ¡¡Ç‹Òã¹ÃÐÂÐÍ×è¹æ à¹×èÍ§¨Ò¡à»š¹ÃÐÂÐ

·ÕèÊÁÍ§àÃÔèÁÁÕ¡ÒÃàÃÕÂ¹ÃÙŒ¡ÒÃà¤Å×èÍ¹äËÇãËÁ‹æ Ö̈§à¡Ô´¡ÒÃÅÍ§

¼Ô´ÅÍ§¶Ù¡à¾×èÍËÒ¡ÒÃà¤Å×èÍ¹äËÇ·Õè´Õ·ÕèÊØ´ ́ Ñ§¹Ñé¹ÃÐÂÐ¹Õé¨Ö§à»š¹

ÃÐÂÐ·Õè¼ÙŒ½ƒ¡μ ŒÍ§ÁÕÊÁÒ¸ÔáÅÐ¨´¨‹ÍÍÂÙ‹¡Ñº¡ÒÃ½ƒ¡·Õèà¡Ô´¢Öé¹ à¾×èÍ

ãËŒÊÁÍ§ä Œ́ÃÑº¢ŒÍÁÙÅËÃ×ÍÊÒÁÒÃ¶¨´¨íÒ¡ÒÃà¤Å×èÍ¹äËÇÁÒ¡·ÕèÊǾ  

ÃÐÂÐμ ‹ÍÁÒ¢Í§¡ÒÃàÃÕÂ¹ÃÙŒ ¤×Í ÃÐÂÐà»ÅÕèÂ¹¶‹ÒÂ (associative 

phase) ÃÐÂÐ¹Õé¼ÙŒ»†ÇÂ¨ÐÁÕ¤ÇÒÁªíÒ¹ÒÞã¹¡ÒÃà¤Å×èÍ¹äËÇÁÒ¡

¢Öé¹ ÊÒÁÒÃ¶à¤Å×èÍ¹äËÇä´ŒÍÂ‹Ò§¶Ù¡μ ŒÍ§ÁÒ¡¢Öé¹ áμ ‹ÂÑ§¤§μ ŒÍ§

ÁÕ¤ÇÒÁÊ¹ã¨ã¹¡ÒÃà¤Å×èÍ¹äËÇ·Õèà¡Ô´¢Öé¹ à¾×èÍÅ´¢ŒÍ¼Ô´¾ÅÒ´

·Õèà¡Ô´¢Öé¹ã¹ÃÐËÇ‹Ò§¡ÒÃà¤Å×èÍ¹äËÇ áÅÐÃÐÂÐÊØ´·ŒÒÂ¢Í§¡ÒÃ

àÃÕÂ¹ÃÙŒ̈ Ðà»š¹ÃÐÂÐÍÑμâ¹ÁÑμ Ô (automatic phase) «Öè§ã¹ÃÐÂÐ¹Õé¼ÙŒ

»†ÇÂ¨ÐÁÕ¤ÇÒÁªíÒ¹ÒÞã¹¡ÒÃà¤Å×èÍ¹äËÇÁÒ¡·ÕèÊǾ  áÅÐÊÒÁÒÃ¶

·Õè¨Ð·íÒä´Œâ´Â·ÕèäÁ‹μ ŒÍ§ãËŒ¤ÇÒÁÊ¹ã¨ã¹¡ÒÃà¤Å×èÍ¹äËÇ¹Ñé¹ò

¡ÒÃ½ƒ¡«íéÒæ ¨Ðª‹ÇÂãËŒÊÁÍ§ÊÒÁÒÃ¶¤Çº¤ØÁ¡ÒÃ

à¤Å×èÍ¹äËÇä Œ́́ Õ¢Öé¹ ÍÕ¡·Ñé§ÂÑ§ÊÒÁÒÃ¶ÊÑè§¡ÒÃãËŒà¡Ố ¡ÒÃ»ÃÐÊÒ¹

ÊÑÁ¾Ñ¹¸ �ÃÐËÇ‹Ò§¡ÅŒÒÁà¹×éÍã¹áμ ‹ÅÐÃÂÒ§¤ �ãËŒÁÕ¤ÇÒÁàËÁÒÐÊÁ

μ ‹Í¡ÒÃà¤Å×èÍ¹äËÇÁÒ¡¢Öé¹ ´Ñ§¹Ñé¹ ã¹ª‹Ç§áÃ¡¢Í§¡ÒÃ½ƒ¡¨Ö§ÁÕ

¤ÇÒÁ¨íÒà»š¹ÍÂ‹Ò§ÂÔè§·Õè¼ÙŒ»†ÇÂ¨Ðμ ŒÍ§ãËŒ¤ÇÒÁÊ¹ã¨áÅÐμ Ñé§ã¨

½ƒ¡ à¾×èÍãËŒÊÁÍ§ÁÕ¢ŒÍÁÙÅÁÒ¡¾Í·Õè¨Ð¹íÒÁÒàÅ×Í¡ãªŒã¹¡ÒÃ

à¤Å×èÍ¹äËÇ áμ ‹¶Ö§áÁŒÇ‹Ò¨Ðà»š¹·Õè·ÃÒº¡Ñ¹´ÕÇ‹Ò¡ÒÃ½ƒ¡«íéÒº‹ÍÂæ 

à»š¹ÊÔè§·ÕèÁÕ¤ÇÒÁÊíÒ¤ÑÞÁÒ¡ã¹¡ÒÃ½ƒ¡à¾×èÍ¾Ñ²¹Ò·Ñ¡ÉÐã¹¡ÒÃ

à¤Å×èÍ¹äËÇãËŒÁÕ¤ÇÒÁªíÒ¹ÒÞÁÒ¡¢Öé¹ ·Ñé§ã¹¡ÒÃ½ƒ¡«íéÒæ ã¹

Ê‹Ç¹¢Í§ task ËÃ×Í¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ ÅŒÇ¹áÅŒÇáμ ‹ÊÒÁÒÃ¶

¾Ñ²¹Ò¼ÙŒ»†ÇÂãËŒ¡ÅÑºÁÒà¤Å×èÍ¹äËÇã¡ÅŒà¤ÕÂ§¤¹»Ã¡μ ÔÁÒ¡ÂÔè§

¢Öé¹ áμ‹¡çÂÑ§äÁ‹à»š¹·Õè·ÃÒºá¹‹ªÑ́ Ç‹Ò ¤ÇÃ½ƒ¡¼ÙŒ»†ÇÂ«íéÒÁÒ¡à·‹ÒäÃ

¨Ö§¨Ðà¾ÕÂ§¾Í·Õè¨Ð¡ÃÐμ ØŒ¹ãËŒà¡Ô´¡ÒÃàÃÕÂ¹ÃÙŒã¹ÊÁÍ§¢Í§¼ÙŒ»†ÇÂ 

«Öè§ã¹ºÒ§¤ÃÑé§ÍÒ¨¨íÒà»š¹μ ŒÍ§ÍÒÈÑÂ¡ÒÃ½ƒ¡¹Ñº¾Ñ¹æ ¤ÃÑé§ Ö̈§

¨ÐÊÒÁÒÃ¶à»ÅÕèÂ¹¤ÇÒÁÊÒÁÒÃ¶¾×é¹°Ò¹ãËŒ¡ÅÒÂà»š¹¤ÇÒÁ

àªÕèÂÇªÒÞ í̈Òà¾ÒÐä´Œó 

»˜ÞËÒË¹Öè§¢Í§¡ÒÃàÃÕÂ¹ÃÙ Œ ¤×Í ËÒ¡¡ÒÃàÃÕÂ¹ÃÙ Œ¹Ñé¹

à»š¹¡ÒÃàÃÕÂ¹ÃÙŒáºº»‡Í¹¤ÇÒÁ¨íÒ (passive learning) ËÃ×Í¡ÒÃ

½ƒ¡áºº·íÒãËŒ (passive movement) ¾ºÇ‹Ò¼ÙŒ»†ÇÂ¨ÐÊÒÁÒÃ¶

à¤Å×èÍ¹äËÇËÃ×Í¨íÒ¡ÒÃà¤Å×èÍ¹äËÇã¹ÃÙ»áºº·Õè½ƒ¡«íéÒÍÂÙ‹º‹ÍÂæ 

ä´Œ áμ ‹àÁ×èÍ¼ÙŒ»†ÇÂμ ŒÍ§à¢ŒÒä»ÍÂÙ‹ã¹ÊÔè§áÇ´ÅŒÍÁãËÁ‹æ ¨Ð·íÒãËŒ

¼Ù Œ» †ÇÂäÁ‹ÊÒÁÒÃ¶·Õè¨Ðà¤Å×èÍ¹äËÇä´ŒÍÂ‹Ò§·Õèμ ŒÍ§¡ÒÃä´Œ 

à¹×èÍ§¨Ò¡äÁ‹ÊÒÁÒÃ¶·Õè̈ Ð»ÃÐÂØ¡μ�ËÃ×ÍÇÔà¤ÃÒÐË�¡ÒÃà¤Å×èÍ¹äËÇ

ãËŒàËÁÒÐÊÁ¡ÑºÊ¶Ò¹¡ÒÃ³ �¨ÃÔ§·Õèà¡Ô´¢Öé¹ ÊÁÍ§ÊÒÁÒÃ¶·Õè¨Ð

»ÃÑºμ ÑÇãËŒá¡Œä¢»˜ÞËÒà©¾ÒÐË¹ŒÒ áÅÐäÁ‹à¡Ô´¡ÒÃ¾Ñ²¹Ò¡ÒÃ

àÃÕÂ¹ÃÙŒà¾×èÍà¢ŒÒÊÙ‹ÃÐÂÐà»ÅÕèÂ¹¶‹ÒÂò ́ Ñ§¹Ñé¹ à¾×èÍãËŒà¡Ố ¡ÒÃàÃÕÂ¹

ÃÙŒ·ÕèÁÕ»ÃÐÊÔ·¸ÔÀÒ¾ÁÒ¡·ÕèÊØ´¼ÙŒ»†ÇÂ¤ÇÃ¨Ðμ ŒÍ§à»š¹¼ÙŒ·Õè·íÒ¡ÒÃ

à¤Å×èÍ¹äËÇàÍ§ (active learning) ËÒ¡äÁ‹ÊÒÁÒÃ¶·Õè̈ Ð·íÒä Œ́àμ çÁ

ª‹Ç§¡ÒÃà¤Å×èÍ¹äËÇ¡çÍÒ¨¨ÐãËŒ¤¹à¢ŒÒÁÒª‹ÇÂ (active assisted-

exercise) ËÃ×ÍËÒÍØ»¡Ã³ �àÊÃÔÁà¾×èÍª‹ÇÂãËŒ¡ÒÃà¤Å×èÍ¹äËÇà¡Ô´

ä Œ́§‹ÒÂ¢Öé¹

» ˜¨¨ØºÑ¹¡ÒÃ½ ƒ¡¼Ù Œ» † ÇÂà Ố¹ÁÕÃÙ»áººãËÞ ‹æ ÍÂÙ ‹ 

ó ÃÙ»áºº ´Ñ§¹Õé ÃÙ»áºº·ÕèË¹Öè§à»š¹¡ÒÃ½ƒ¡à´Ô¹º¹¾×é¹ÃÒº

´ŒÇÂ¹Ñ¡¡ÒÂÀÒ¾ºíÒºÑ´ (overground walking training) ËÃ×Í

ã¹ºÒ§¤ÃÑé§¨ÐàÃÕÂ¡¡ÒÃ½ƒ¡à´Ô¹ã¹ÃÙ»áºº¹ÕéÇ‹Òà»š¹¡ÒÃ½ƒ¡à´Ô¹

áºº conventional therapy ¡ÒÃ½ƒ¡à Ố¹ÃÙ»áºº·ÕèÊÍ§¤×Í ¡ÒÃ

½ƒ¡à´Ô¹Ã‹ÇÁ¡Ñº¡ÒÃãªŒà¤Ã×èÍ§¾ÂØ§¹íéÒË¹Ñ¡ºÒ§Ê‹Ç¹º¹ÊÒÂ¾Ò¹

àÅ×èÍ¹áÅÐãªŒ¹Ñ¡¡ÒÂÀÒ¾ºíÒºÑ´ª‹ÇÂ½ƒ¡à Ố¹ã¹àº×éÍ§μ Œ¹ (partial 

body-weight supported treadmill training, manual-assisted) 

áÅÐ¡ÒÃ½ƒ¡à´Ô¹ÃÙ»áºº·ÕèÊÒÁ¤×Í ¡ÒÃãªŒà¤Ã×èÍ§¾ÂØ§¹íéÒË¹Ñ¡

ºÒ§Ê‹Ç¹º¹ÊÒÂ¾Ò¹àÅ×èÍ¹ áÅÐãªŒËØ‹¹Â¹μ�ª‹ÇÂã¹¡ÒÃ½ƒ¡à´Ô¹ 
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(robotic-assisted, body-weight supported treadmill training) 

¡ÒÃ½ƒ¡à´Ô¹º¹¾×é¹ÃÒº´ŒÇÂ¹Ñ¡¡ÒÂÀÒ¾ºíÒºÑ´ (over-

ground walking training) à»š¹ÇÔ¸Õ¡ÒÃË¹Öè§·ÕèãªŒã¹¡ÒÃ¿„œ¹¿Ù

¼ÙŒ»†ÇÂ·ÕèÁÕ»˜ÞËÒ·Ò§¡ÒÃà´Ô¹ áÁŒÇ‹Òã¹¡ÒÃÃÑ¡ÉÒ·Ò§¤ÅÔ¹Ô¡¨Ð

¾ºÇ‹Ò ¼ÙŒ»†ÇÂÊÒÁÒÃ¶·Õè¨Ð¡ÅÑºÁÒà´Ô¹ä´Œ áμ ‹»ÃÐÊÔ·¸ÔÀÒ¾

ËÃ×Í¤Ø³ÀÒ¾¢Í§¡ÒÃà´Ô¹·Õèà¡Ô´¢Öé¹¡çäÁ‹ä´Œ´Õ¢Öé¹ã¹¼ÙŒ»†ÇÂ·Ø¡ÃÒÂ 

·Ñé§¹ÕéÍÒ¨à»š¹¼ÅÁÒ¨Ò¡¤ÇÒÁÃØ¹áÃ§¢Í§¾ÂÒ Ô̧ÊÀÒ¾ ¤ÇÒÁ

¾ÂÒÂÒÁã¹¡ÒÃà¤Å×èÍ¹äËÇ¢Í§¼ÙŒ»†ÇÂ ÃÐÂÐàÇÅÒàÃÔèÁμ Œ¹ã¹

¡ÒÃ½ƒ¡¡ÒÃà¤Å×èÍ¹äËÇ ¨Ò¡¡ÒÃÈÖ¡ÉÒ·Õè¼‹Ò¹ÁÒÂÑ§äÁ‹ÊÒÁÒÃ¶

·Õè¨ÐÍ¸ÔºÒÂä´ŒÍÂ‹Ò§á¹‹ªÑ´Ç‹Ò ¼Å¡ÒÃà»ÅÕèÂ¹á»Å§·Õèà¡Ô´¢Öé¹

¡Ñº¼ÙŒ»†ÇÂà»š¹¼ÅÁÒ¨Ò¡¡ÒÃ½ƒ¡à´Ô¹ËÃ×Í¡ÒÃ¿„œ¹¤×¹ÊÀÒ¾¢Í§

ÃÐºº»ÃÐÊÒ·¢Í§¼ÙŒ»†ÇÂàÍ§ô ¡ÒÃ½ƒ¡à´Ô¹ã¹ÅÑ¡É³Ð´Ñ§¡Å‹ÒÇ

¹Õé Ê‹Ç¹ãËÞ‹¨Ðà¹Œ¹ä»·Õè¡ÒÃ¾Ñ²¹Òμ íÒáË¹‹§¢Í§Ã‹Ò§¡ÒÂËÃ×Í

ÃÂÒ§¤�ã¹¡ÒÃà¤Å×èÍ¹äËÇ (improve mechanics) áÅÐ¤Ø³ÀÒ¾

¢Í§¡ÒÃà Ố¹ â´ÂÍÒÈÑÂÃÒÇ¤Ù‹¢¹Ò¹ áÅÐÍØ»¡Ã³ �ª‹ÇÂà Ố¹ à¾×èÍ

ãËŒ¼ÙŒ»†ÇÂäÁ‹¡ÅÑÇÅŒÁáÅÐÁÑè¹ã¨·Õè̈ Ðà¤Å×èÍ¹äËÇÁÒ¡¢Öé¹ àª‹¹ ¡ÒÃ

ãªŒäÁŒà·ŒÒ ËÃ×Í walker à¾×èÍà¾ÔèÁ¤ÇÒÁ»ÅÍ´ÀÑÂ áÅÐ¤ÇÒÁ

ÁÑè¹¤§ã¹ª‹Ç§áÃ¡¢Í§¡ÒÃà¤Å×èÍ¹äËÇ áμ‹¡ÒÃ½ƒ¡â´ÂãªŒÍØ»¡Ã³�

ª‹ÇÂà Ố¹·Õè¹Ò¹à¡Ô¹ä»¡çÁÕ¢ŒÍàÊÕÂàª‹¹¡Ñ¹ à¹×èÍ§¨Ò¡¨Ð·íÒãËŒ¼ÙŒ

»†ÇÂμ Ô´ÍØ»¡Ã³ � áÅÐäÁ‹ÊÒÁÒÃ¶·Õè¨Ðà´Ô¹ä´ŒËÒ¡äÁ‹ãªŒÍØ»¡Ã³ �

ª‹ÇÂ ÍÕ¡·Ñé§Ã‹Ò§¡ÒÂ¨Ðà¡Ố ¡ÒÃ»ÃÑºμ ÑÇâ´ÂÁÕ¡ÒÃÅ§¹íéÒË¹Ñ¡·ÕèÁ×Í

ÁÒ¡¡Ç‹Ò¡ÒÃÅ§¹íéÒË¹Ñ¡·Õè¢Ò ã¹ºÒ§¤ÃÑé§¼ÙŒ»†ÇÂ¨ÐàÃÕÂ¹ÃÙŒ·Õè¨ÐãªŒ

à©¾ÒÐ¢Ò¢ŒÒ§´Õã¹¡ÒÃ¡ŒÒÇà´Ô¹ áÅÐÅ§¹íéÒË¹Ñ¡¢Ò¢ŒÒ§·ÕèÍ‹Í¹áÃ§

à¾ÕÂ§àÅç¡¹ŒÍÂËÃ×ÍäÁ‹Å§àÅÂ «Öè§¨ÐÂÔè§·íÒãËŒÊÁÍ§äÁ‹ÁÕ¢ŒÍÁÙÅ·Õè

àËÁÒÐÊÁÊíÒËÃÑº¡ÒÃà¤Å×èÍ¹äËÇ»Ã¡μ Ô áÅÐÂÔè§ãªŒà¤Ã×èÍ§ª‹ÇÂ

ä»à»š¹àÇÅÒ¹Ò¹æ ¼ÙŒ»†ÇÂ¡ç¨ÐàÃÕÂ¹ÃÙŒ·Õè¨ÐãªŒÃ‹Ò§¡ÒÂÊ‹Ç¹Í×è¹ÁÒ

·íÒ§Ò¹·´á·¹¢Ò¢ŒÒ§·ÕèÍ‹Í¹áÃ§ ¨Ö§·íÒãËŒ¢Ò´âÍ¡ÒÊ·Õè¨Ð¡ÅÑº

ÁÒà¤Å×èÍ¹äËÇä Œ́àËÁ×Í¹»Ã¡μ Ô  ÍÕ¡·Ñé§àÁ×èÍäÁ‹ãªŒÍØ»¡Ã³�ÁÒª‹ÇÂ

ã¹¡ÒÃà Ố¹ ¼ÙŒ»†ÇÂ¨ÐÃÙŒÊÖ¡äÁ‹ÁÑè¹ã¨ áÅÐäÁ‹ÊÒÁÒÃ¶à´Ô¹ä Œ́ÍÂ‹Ò§

»Ã¡μ Ô à¾ÃÒÐà¡Ô´»˜ÞËÒàÃ×èÍ§¡ÒÃ»ÃÑºμ íÒáË¹‹§¢Í§Ã‹Ò§¡ÒÂ

à¾×èÍÃÑ¡ÉÒÊÁ´ØÅã¹¢³Ðà´Ô¹ ÃÇÁ·Ñé§ÍÒ¨ÁÕ¡ÒÃ¶‹ÒÂ¹íéÒË¹Ñ¡

¢Í§Ã‹Ò§¡ÒÂä»ÂÑ§´ŒÒ¹»Ã¡μ ÔÁÒ¡à¡Ô¹ä» áÅÐ¶‹ÒÂáÃ§ÁÒÂÑ§

´ŒÒ¹Í‹Í¹áÃ§¹ŒÍÂ¡Ç‹Ò»Ã¡μ Ô Ö̈§·íÒãËŒà´Ô¹ä´Œ¤‹Í¹¢ŒÒ§ÅíÒºÒ¡ñ 

¹Í¡¨Ò¡¹Õé ÂÑ§ÁÕ»˜ÞËÒã¹àÃ×èÍ§¢Í§àÇÅÒã¹¡ÒÃ½ƒ¡ÀÒÂã¹âÃ§

¾ÂÒºÒÅ·ÕèÁÕÍÂÙ‹ÍÂ‹Ò§¨íÒ¡Ñ́  ́ Ñ§¹Ñé¹ ËÒ¡¼ÙŒ»†ÇÂäÁ‹¡ÅÑºä»½ƒ¡à¾ÔèÁ

àμ ÔÁ·ÕèºŒÒ¹ âÍ¡ÒÊ·Õè̈ Ð¡ÅÑºÁÒà´Ô¹ä Œ́àËÁ×Í¹¤¹»Ã¡μ Ô̈ Ðà¡Ố ¢Öé¹

ä Œ́¤‹Í¹¢ŒÒ§ÂÒ¡ à¾ÃÒÐ í̈Ò¹Ç¹¤ÃÑé§ã¹¡ÒÃ½ƒ¡«íéÒ·ÕèäÁ‹ÁÒ¡¾Í·Õè̈ Ð

·íÒãËŒà¡Ô´¡ÒÃàÃÕÂ¹ÃÙŒËÃ×Í¡ÒÃ»ÃÑºμ ÑÇ¢Í§ÊÁÍ§

¡ÒÃ½ƒ¡à´Ô¹áºº·ÕèÊÍ§·Õè¹ÔÂÁ¹íÒÁÒãªŒã¹¡ÒÃ½ƒ¡ ¤×Í ¡ÒÃ

½ƒ¡à´Ô¹Ã‹ÇÁ¡Ñº¡ÒÃãªŒà¤Ã×èÍ§¾ÂØ§¹íéÒË¹Ñ¡ºÒ§Ê‹Ç¹º¹ÊÒÂ¾Ò¹

àÅ×èÍ¹ áÅÐãªŒ¹Ñ¡¡ÒÂÀÒ¾ºíÒºÑ´ã¹¡ÒÃª‹ÇÂ½ƒ¡à´Ô¹ã¹àº×éÍ§μ Œ¹ 

(partial body-weight supported treadmill training, manual-

assisted) ¡ÒÃ½ƒ¡à´Ô¹ã¹ÃÙ»áºº¹Õéà»š¹¡ÒÃ½ƒ¡·Õè¶Ù¡¹íÒÁÒãªŒã¹

¡ÒÃ½ƒ¡à´Ô¹ã¹¼ÙŒ·ÕèÁÕ»˜ÞËÒ·Ò§ÃÐºº»ÃÐÊÒ· (neurological 

conditions) àª‹¹ã¹¡ÅØ‹Á¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´ã¹ÊÁÍ§õ-÷ ¡ÒÃ

ºÒ´à¨çº¢Í§ä¢ÊÑ¹ËÅÑ§ø-ñó ¼ÙŒ»†ÇÂâÃ¤¾ÒÃ�¡Ô¹ÊÑ¹ñò-ñó ¡ÒÃ½ƒ¡à´Ô¹

ã¹ÅÑ¡É³Ð¹Õé·íÒãËŒÃÙ»áºº¡ÒÃà´Ô¹·Õèà¡Ô´¢Öé¹ÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§

ä»ã¹·ÔÈ·Ò§·Õè´Õ¢Öé¹äÁ‹Ç‹Ò¨Ðà»š¹ÃÙ»áºº¡ÒÃà´Ô¹ ¤ÇÒÁàÃçÇã¹

¡ÒÃ¡ŒÒÇà´Ô¹ËÃ×Íª‹Ç§¡ŒÒÇ·ÕèÁÕÅÑ¡É³Ðã¡ÅŒà¤ÕÂ§¡Ñº¤¹»Ã¡μ ÔÁÒ¡

¢Öé¹ ¡ÒÃ·íÒ§Ò¹¢Í§¡ÅŒÒÁà¹×éÍÁÕÅÑ¡É³Ð¡ÒÃ·íÒ§Ò¹·ÕèÊÁÁÒμÃ

¡Ñ¹ÁÒ¡¢Öé¹ ÍÕ¡·Ñé§ÂÑ§·íÒãËŒ¼ÙŒ»†ÇÂÊÒÁÒÃ¶·Õè¨ÐÅ§¹íéÒË¹Ñ¡·Õèà·ŒÒ

¢ŒÒ§Í‹Í¹áÃ§ÁÒ¡¢Öé¹ àÁ×èÍà»ÃÕÂºà·ÕÂº¡Ñº¡ÒÃ½ƒ¡à´Ô¹ã¹ÃÙ»

áººà´ÔÁø,ñð,ñô «Öè§¡ÒÃ½ƒ¡à´Ô¹â´ÂãªŒ Body weight support 

¨Ò¡ overhead harness áÅÐÅÙ‹ÇÔè§ä¿¿‡Ò¨Ðª‹ÇÂÅ´»˜ÞËÒ¡ÒÃ

μ Ố ÍØ»¡Ã³�ËÃ×Í¡ÒÃ»ÃÑºμ ÑÇã¹¡ÒÃà¤Å×èÍ¹äËÇ·ÕèäÁ‹àËÁÒÐÊÁä Œ́ 

à¾ÃÒÐ¼ÙŒ»†ÇÂ¨ÐÃÙŒÊÖ¡»ÅÍ´ÀÑÂáÅÐäÁ‹¡ÅÑÇ¡ÒÃÅŒÁ

¡ÒÃ½ƒ¡à Ố¹Ã‹ÇÁ¡Ñº¡ÒÃãªŒà¤Ã×èÍ§¾ÂØ§¹íéÒË¹Ñ¡ºÒ§Ê‹Ç¹

º¹ÊÒÂ¾Ò¹àÅ×èÍ¹ à»š¹¡ÒÃ½ƒ¡à Ố¹·ÕèÁÕ»ÃÐâÂª¹ �ÍÂ‹Ò§ÁÒ¡ã¹

¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§ à¹×èÍ§¨Ò¡¡ÒÃà¤Å×èÍ¹äËÇ·Õèà¡Ố ¢Öé¹

à»š¹¡ÒÃà¤Å×èÍ¹äËÇ·ÕèÁÕÅÑ¡É³Ðáºº«íéÒà´ÔÁ (repetitive move-

ment) «Öè§¡ÒÃ½ƒ¡áºº«íéÒã¹ÃÐÂÐàÇÅÒ·Õè¹Ò¹ÁÒ¡¾Í·Õè¨Ð·íÒãËŒ

ÊÁÍ§à¡Ố ¡ÒÃ»ÃÑºμ ÑÇ áÅÐÁÕ¡ÒÃÊÃŒÒ§à¤Ã×Í¢‹ÒÂ»ÃÐÊÒ·ãËÁ‹¢Öé¹

á·¹·Õèà«ÅÅ �à ỐÁ (neural network) ¡ÒÃà»ÅÕèÂ¹á»Å§·Õèà¡Ô´¢Öé¹

¹ÕéÍÒ¨à¡Ô´¨Ò¡¡ÒÃ·Õè afferent receptors ¢Í§¢Òã¹¢ŒÍμ ‹Íμ ‹Ò§æ 

¶Ù¡¡ÃÐμ ØŒ¹ÁÒ¡¢Öé¹ ·íÒãËŒÁÕ¢ŒÍÁÙÅÊ‹§¡ÅÑºÁÒ·Õè central pattern 

generator ÀÒÂã¹ä¢ÊÑ¹ËÅÑ§à»š¹¨íÒ¹Ç¹ÁÒ¡¾Í·Õè̈ Ð»ÃÑºà»ÅÕèÂ¹

ËÃ×ÍÊÑè§¡ÒÃà¤Å×èÍ¹äËÇä Œ́ÍÂ‹Ò§àËÁÒÐÊÁñõ-ñ÷ ¢ŒÍÁÙÅºÒ§Ê‹Ç¹¨Ð

¶Ù¡Ê‹§ä»·ÕèÊÁÍ§ ·íÒãËŒÊÁÍ§ä Œ́¢ŒÍÁÙÅÁÒ¡¢Öé¹ áÅÐÊÒÁÒÃ¶·Õè

¨Ð¤Çº¤ØÁ¡ÒÃà¤Å×èÍ¹äËÇ·Õèà¡Ô´¢Öé¹ä´Œ´ÕÂÔè§¢Öé¹ÍÕ¡·Ñé§ÂÑ§ª‹ÇÂãËŒ

à«ÅÅ �»ÃÐÊÒ·ã¹ÊÁÍ§à¡Ô´¡ÒÃ»ÃÑºμ ÑÇ áÅÐÊÒÁÒÃ¶·Õè¨Ð¡ÅÑº

ÁÒ·íÒ§Ò¹·´á·¹à«ÅÅ �»ÃÐÊÒ·à´ÔÁ·ÕèÊÙÞàÊÕÂä» 

¡ÒÃ½ƒ¡à´Ô¹Ã‹ÇÁ¡Ñº¡ÒÃãªŒà¤Ã×èÍ§¾ÂØ§¹íéÒË¹Ñ¡ºÒ§Ê‹Ç¹º¹

ÊÒÂ¾Ò¹àÅ×èÍ¹ ª‹ÇÂãËŒ¹Ñ¡¡ÒÂÀÒ¾ºíÒºÑ´ÊÒÁÒÃ¶·Õè¨Ð¡ÃÐμ ØŒ¹

¼ÙŒ»†ÇÂãËŒà¡Ố ¡ÒÃà´Ô¹áººÍÑμâ¹ÁÑμ Ô â´ÂãªŒËÅÑ¡¡ÒÃ¢Í§ inten-

sive task-oriented training à¹×èÍ§¨Ò¡¡ÒÃ½ƒ¡ã¹ÅÑ¡É³Ðàª‹¹

¹Õé ¨Ðª‹ÇÂÊ‹§àÊÃÔÁãËŒà¡Ô´¡ÒÃà´Ô¹·ÕèÁÕÅÑ¡É³Ð¶Ù¡μ ŒÍ§μÒÁËÅÑ¡

ªÕÇ¡ÅÈÒÊμÃ � áÅÐ¼ÙŒ»†ÇÂÊÒÁÒÃ¶à Ố¹ä´Œ full gait cycle 

»ÃÐ¡Íº¡Ñº¡ÒÃª‹ÇÂ½ƒ¡à Ố¹â´Â¹Ñ¡¡ÒÂÀÒ¾ºíÒºÑ´ã¹ª‹Ç§áÃ¡

¨Ðª‹ÇÂãËŒÅÑ¡É³Ð¡ÒÃà´Ô¹·Õèà¡Ố ¢Öé¹ã¡ÅŒà¤ÕÂ§¡Ñº»Ã¡μ Ô à¹×èÍ§¨Ò¡

¼ÙŒ»†ÇÂÍÒ¨¨ÐÂÑ§¤§ÁÕ»˜ÞËÒã¹àÃ×èÍ§¢Í§¡ÒÃÍ‹Í¹áÃ§¢Í§¡ÅŒÒÁ

à¹×éÍáÅÐ»˜ÞËÒàÃ×èÍ§¡ÒÃ·Ã§μ ÑÇ ¡ÒÃãªŒ harness support 

Ã‹Ò§¡ÒÂàÍÒäÇŒ̈ Ðª‹ÇÂãËŒÅíÒμ ÑÇ¢Í§¼ÙŒ»†ÇÂμÃ§¢Öé¹ áÅÐª‹ÇÂÃÍ§ÃÑº
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¹íéÒË¹Ñ¡Ã‹Ò§¡ÒÂºÒ§Ê‹Ç¹ ´Ñ§¹Ñé¹¨Ö§·íÒãËŒ¼ÙŒ»†ÇÂÊÒÁÒÃ¶·Õè¨Ð

à¤Å×èÍ¹äËÇä´Œ§‹ÒÂ¢Öé¹ ¹Í¡¨Ò¡¹Õé ÂÑ§ÊÒÁÒÃ¶ª‹ÇÂà¾ÔèÁ¤ÇÒÁ

ÊÒÁÒÃ¶ã¹¡ÒÃà´Ô¹ãËŒ´Õ¢Öé¹ äÁ‹Ç‹Ò¨Ðà»š¹ã¹àÃ×èÍ§¢Í§¤ÇÒÁàÃçÇ 

ÃÐÂÐã¹¡ÒÃ¡ŒÒÇË¹ŒÒ ¾ÅÑ§§Ò¹·ÕèãªŒã¹¡ÒÃà¤Å×èÍ¹äËÇÅ´Å§ 

¼ÙŒ»†ÇÂàË¹×èÍÂ¹ŒÍÂÅ§ ÁÕ¤ÇÒÁá¢ç§áÃ§¢Í§¡ÅŒÒÁà¹×éÍ áÅÐËÑÇã¨

à¾ÔèÁÁÒ¡¢Öé¹ñ 

¢ŒÍ´ÕÍÕ¡ÍÂ‹Ò§Ë¹Öè§¢Í§¡ÒÃ½ƒ¡ã¹ÅÑ¡É³Ðàª‹¹¹Õé ¤×Í ¡ÒÃ·Õè

¹Ñ¡¡ÒÂÀÒ¾ºíÒºÑ́ äÁ‹μŒÍ§¡Ñ§ÇÅàÃ×èÍ§¡ÒÃÃÑº¹íéÒË¹Ñ¡¢Í§¢ÒËÃ×Í

¡ÒÃ·Ã§·‹Ò¢Í§¼ÙŒ»†ÇÂ ·íÒãËŒÊÒÁÒÃ¶¤Çº¤ØÁ á¡Œä¢ËÃ×Íá¹Ð¹íÒ

·‹Ç§·‹Òã¹¡ÒÃà´Ô¹¼ÙŒ»†ÇÂ ÍÕ¡·Ñé§ÂÑ§ª‹ÇÂ»ÃÑºà»ÅÕèÂ¹¾Äμ Ô¡ÃÃÁ

ã¹¡ÒÃà´Ô¹¢Í§¼ÙŒ»†ÇÂä´Œ´Õ¡Ç‹Ò¡ÒÃ½ƒ¡à´Ô¹áºº conventional 

therapy ·ÕèÁÕÃÐÂÐàÇÅÒã¹¡ÒÃ½ƒ¡à·‹Òæ ¡Ñ¹ â´Â¼ÙŒ»†ÇÂ¨ÐÁÕ

¡ÒÃ¾Ñ²¹Ò¢Öé¹·Ñé§ã¹àÃ×èÍ§¢Í§ Functional ambulation category 

¤ÇÒÁàÃçÇã¹¡ÒÃà´Ô¹ (gait velocity) áÅÐÁÕ¤ÇÒÁÊÁ´ØÅ¢Í§

ÃÐÂÐàÇÅÒ (symmetry ratios) ·ÕèãªŒÃÐËÇ‹Ò§ stance phase 

áÅÐ swing phase ÁÒ¡¢Öé¹ ÍÕ¡·Ñé§ÂÑ§ÁÕ¡ÒÃ·íÒ§Ò¹¢Í§¡ÅŒÒÁ

à¹×éÍã¹¡ÅØ‹Á hip extension ¢Í§¢Ò¢ŒÒ§Í‹Í¹áÃ§à¾ÔèÁ¢Öé¹ áÅÐÁÕ

¡ÒÃà¡Ãç§ (spastic) ·Õè¢ŒÍà·ŒÒÅ´Å§ñø-òð ¡ÒÃ·íÒ§Ò¹¢Í§¡ÅŒÒÁ

à¹×éÍ tibialis anterior áÅÐ¡ÅŒÒÁà¹×éÍ medial head of gastroc-

nemius ·íÒ§Ò¹ä Œ́́ Õ¢Öé¹òñ ¹Í¡¨Ò¡¹ÕéÂÑ§¾ºÇ‹ÒÃÐÂÐàÇÅÒã¹¡ÒÃ

à´Ô¹ (walking time) ÃÐÂÐ¡ŒÒÇà´Ô¹ (step length) ´Õ¢Öé¹ áÅÐ

¼ÙŒ»†ÇÂÊÒÁÒÃ¶·Õè¨Ð·Ã§μ ÑÇ·íÒ¡Ô¨¡ÃÃÁμ ‹Ò§æ ´Õ¢Öé¹òò 

áÁŒÇ‹Ò¡ÒÃ½ƒ¡à´Ô¹â´ÂãªŒà¤Ã×èÍ§¾ÂØ§¹íéÒË¹Ñ¡ºÒ§Ê‹Ç¹º¹

ÊÒÂ¾Ò¹àÅ×èÍ¹ ̈ Ð·íÒãËŒ»ÃÐÊÔ·¸ÔÀÒ¾ã¹ Œ́Ò¹μ‹Ò§æ ¢Í§¡ÒÃà Ố¹ 

(walking capacity) áÅÐ¡ÒÃÃÑºÃÙŒà¡ÕèÂÇ¡Ñº¡ÒÃà´Ô¹ (perception 

of walking) ´Õ¢Öé¹ áμ ‹¾ºÇ‹Ò ¡ÒÃ½ƒ¡¡çÂÑ§äÁ‹ÁÕ¤ÇÒÁáμ¡μ ‹Ò§

¡Ñ¹ã¹á§‹¢Í§¤Ø³ÀÒ¾ã¹¡ÒÃà´Ô¹ (walking quality) àÁ×èÍà»ÃÕÂº

à·ÕÂº¡Ñº¡ÒÃ½ƒ¡à´Ô¹º¹¾×é¹ÃÒºòó ÍÕ¡·Ñé§äÁ‹¾º¤ÇÒÁáμ¡μ ‹Ò§

ÃÐËÇ‹Ò§ÃÙ»áºº¢Í§¡ÒÃà´Ô¹àÁ×èÍ½ƒ¡à´Ô¹à¾ÕÂ§¤ÃÑé§à´ÕÂÇòô áÅÐ

äÁ‹¾º¤ÇÒÁáμ¡μ ‹Ò§¢Í§¡ÒÃ½ƒ¡à Ố¹º¹ÊÒÂ¾Ò¹àÅ×èÍ¹¡Ñº¡ÒÃ

½ƒ¡à´Ô¹º¹¾×é¹ÃÒºã¹¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§ÃÐÂÐáÃ¡òõ 

¢ŒÍàÊÕÂÍÂ‹Ò§Ë¹Öè§¢Í§¡ÒÃãªŒ¤¹½ƒ¡Ã‹ÇÁ¡Ñº¡ÒÃãªŒà¤Ã×èÍ§

¾ÂØ§¹íéÒË¹Ñ¡ºÒ§Ê‹Ç¹º¹ÊÒÂ¾Ò¹àÅ×èÍ¹¤×Í »˜ÞËÒã¹¡ÒÃ

¤Çº¤ØÁ¡ÒÃà¤Å×èÍ¹äËÇ¢Í§¢Ò¼ÙŒ»†ÇÂ¢Í§¼ÙŒ½ƒ¡ ·Ñé§ã¹á§‹¢Í§

¤ÇÒÁàÃçÇáÅÐª‹Ç§¡ŒÒÇãËŒàËÁÒÐÊÁã¹¡ÒÃ¡ŒÒÇà´Ô¹ ¤ÇÒÁμ ‹Í

à¹×èÍ§ã¹¡ÒÃà¤Å×èÍ¹äËÇ àÁ×èÍμ ŒÍ§½ƒ¡¼ÙŒ»†ÇÂà Ố¹´ŒÇÂ¡ÒÃª‹ÇÂ

Â¡¢Ò¼ÙŒ»†ÇÂ¡ŒÒÇà»š¹àÇÅÒ¹Ò¹æ ¨Ð·íÒãËŒ¡ÅŒÒÁà¹×éÍá¢¹¢Í§

¼ÙŒ½ƒ¡à¡Ô´¡ÒÃàÁ×èÍÂÅŒÒ Ê‹§¼ÅãËŒÃÐÂÐàÇÅÒ·ÕèÊÒÁÒÃ¶ãªŒã¹¡ÒÃ

½ƒ¡¼ÙŒ»†ÇÂÅ´Å§ à¹×èÍ§¨Ò¡ÊÀÒ¾Ã‹Ò§¡ÒÂ¢Í§¼ÙŒ½ƒ¡äÁ‹àÍ×éÍãËŒ

ÊÒÁÒÃ¶·Õè̈ Ð½ƒ¡¼ÙŒ»†ÇÂà»š¹ÃÐÂÐàÇÅÒ¹Ò¹æ ·íÒãËŒ»ÃÐÊÔ·¸ÔÀÒ¾

áÅÐ»ÃÐÊÔ·¸Ô¼Å·Õè¤ÇÃ¨Ðä´Œ¨Ò¡¡ÒÃ½ƒ¡Å´Å§¡Ç‹Ò·Õè¤ÇÃ¨Ðà»š¹

»̃¨¨ØºÑ¹¨Ö§àÃÔèÁÁÕ¡ÒÃ¹íÒàÍÒËØ‹¹Â¹μ� (Robotic-, electrome-

chanical-assisted, exoskeletal) ÁÒãªŒã¹¡ÒÃ½ƒ¡à¾×èÍá¡Œä¢»̃ÞËÒ

´Ñ§¡Å‹ÒÇ ÇÔ¸Õ¡ÒÃ¹Õéà»š¹¡ÒÃ½ƒ¡à Ố¹ã¹ÃÙ»áºº·ÕèÊÒÁ ¤×Í ¡ÒÃãªŒ

à¤Ã×èÍ§¾ÂØ§¹íéÒË¹Ñ¡ºÒ§Ê‹Ç¹º¹ÊÒÂ¾Ò¹àÅ×èÍ¹ áÅÐãªŒËØ‹¹Â¹μ�

ª‹ÇÂã¹¡ÒÃ½ƒ¡à´Ô¹ ¡ÒÃãªŒËØ‹¹Â¹μ�à¢ŒÒÁÒª‹ÇÂã¹¡ÒÃ½ƒ¡¨Ð·íÒãËŒ

¢Ò¢Í§¼ÙŒ»†ÇÂÊÒÁÒÃ¶·Õè̈ Ðà¤Å×èÍ¹äËÇä Œ́ÍÂ‹Ò§à»š¹ÍÔÊÃÐ ÍÕ¡·Ñé§

ÂÑ§ÊÒÁÒÃ¶·Õè¨Ð¤ÍÂª‹ÇÂàËÅ×ÍãËŒ¼ÙŒ»†ÇÂ¡ŒÒÇ¢Òä´Œ§‹ÒÂ¢Öé¹ â´Â

ËØ‹¹¨ÐÃÍ§ÃÑº¹íéÒË¹Ñ¡ºÒ§Ê‹Ç¹¢Í§¼ÙŒ»†ÇÂäÇŒ áÅÐ¼ÙŒ»†ÇÂ¨Ðμ ŒÍ§

ÍÍ¡áÃ§¾ÂÒÂÒÁã¹¡ÒÃà¤Å×èÍ¹äËÇÃ‹ÇÁ´ŒÇÂ Ö̈§·íÒãËŒà¡Ô´¡ÒÃ

½ƒ¡ã¹ÅÑ¡É³Ð·Õèà»š¹ active assisted training ´Ñ§¹Ñé¹ ¨Ö§·íÒãËŒ

¼ÙŒ½ƒ¡ÊÒÁÒÃ¶¡íÒË¹´¤ÇÒÁ¶ÕèáÅÐ¤ÇÒÁË¹Ñ¡ã¹¡ÒÃ½ƒ¡áμ‹ÅÐ¤ÃÑé§

ä Œ́μÒÁÊÀÒ¾Ã‹Ò§¡ÒÂ¢Í§¼ÙŒ»†ÇÂ ́ Ñ§¹Ñé¹àÁ×èÍãªŒàÇÅÒã¹¡ÒÃ½ƒ¡·Õè

à·‹Òæ ¡Ñ¹ ̈ Ð¾ºÇ‹Ò ¤Ø³ÀÒ¾ áÅÐ»ÃÐÊÔ·¸ÔÀÒ¾ã¹¡ÒÃà´Ô¹¢Í§

¼ÙŒ»†ÇÂã¹ÃÙ»áºº·ÕèÊÒÁ¹Õé ¨Ðä´Œà»ÃÕÂº áÅÐÁÕ»ÃÐÊÔ·¸ÔÀÒ¾´Õ

¡Ç‹Òã¹ÃÙ»áººÍ×è¹æ ·Ñé§ã¹àÃ×èÍ§¢Í§ª‹Ç§¡ŒÒÇ ÃÐÂÐË‹Ò§ÃÐËÇ‹Ò§

¡ŒÒÇà´Ô¹ ̈ Ñ§ËÇÐã¹¡ÒÃ¡ŒÒÇà´Ô¹ ¼ÙŒ»†ÇÂÊÒÁÒÃ¶·Õè̈ Ðà´Ô¹ä Œ́¹Ò¹

¢Öé¹ à¹×èÍ§¨Ò¡ÁÕ¤ÇÒÁá¢ç§áÃ§ áÅÐ¤ÇÒÁ¿ �μ¢Í§Ã‹Ò§¡ÒÂÁÒ¡

¢Öé¹òö-òù ¹Í¡¨Ò¡¹Õé ¡ÒÃãªŒËØ‹¹Â¹μ�à¢ŒÒÁÒ½ƒ¡¨Ðª‹ÇÂàÊÃÔÁÊÃŒÒ§

¤ÇÒÁÁÑè¹ã¨ãËŒá¡‹¼ÙŒ»†ÇÂÁÒ¡¢Öé¹ à¹×èÍ§¨Ò¡¼ÙŒ»†ÇÂäÁ‹μŒÍ§¡ÅÑÇÅŒÁ 

áÅÐÊÒÁÒÃ¶·Õè¨Ð½ƒ¡¨íÒ¹Ç¹¤ÃÑé§ã¹¡ÒÃ¡ŒÒÇä´ŒÁÒ¡¡Ç‹Ò¡ÒÃ½ƒ¡

·Ñé§ÊÍ§ÃÙ»áººàÁ×èÍãªŒÃÐÂÐàÇÅÒ·Õèà·‹Ò¡Ñ¹ ¶Ö§áÁŒÇ‹Ò¡ÒÃ½ƒ¡ã¹

ÅÑ¡É³Ð¹Õé̈ ÐÁÕ¢ŒÍ´ÕáÅÐ¢ŒÍä Œ́à»ÃÕÂºÁÒ¡¡Ç‹Ò¡ÒÃ½ƒ¡ã¹ÅÑ¡É³Ð

Í×è¹æ áμ ‹¡ÒÃãªŒËØ‹¹Â¹μ�ª‹ÇÂ½ƒ¡à Ố¹¡çÂÑ§ÁÕ¢ŒÍ¨íÒ¡Ñ´ à¹×èÍ§¨Ò¡ÁÕ

ÃÒ¤Òá¾§ ·íÒãËŒäÁ‹ÊÒÁÒÃ¶·Õè¨Ð¹íÒä»ä´ŒÍÂ‹Ò§á¾Ã‹ËÅÒÂ 

´Ñ§¹Ñé¹ ¡ÒÃ½ƒ¡à Ố¹Ã‹ÇÁ¡Ñº¡ÒÃãªŒà¤Ã×èÍ§¾ÂØ§¹íéÒË¹Ñ¡ºÒ§

Ê‹Ç¹º¹ÊÒÂ¾Ò¹àÅ×èÍ¹ Ö̈§ÍÒ¨à»š¹ÍÕ¡ÇÔ¸Õ¡ÒÃË¹Öè§·Õè¨Ðª‹ÇÂãËŒ

ÊÁÍ§¢Í§¼ÙŒ»†ÇÂä´ŒÃÑº¢ŒÍÁÙÅãËÁ‹·ÕèÁÒ¡¾Í¨ÐÊ‹§¼ÅãËŒà¡Ô´¡ÒÃ

àÃÕÂ¹ÃÙŒãËÁ‹ ÍÕ¡·Ñé§ÂÑ§ÊÒÁÒÃ¶¾Ñ²¹Ò»ÃÐÊÔ·¸ÔÀÒ¾ã¹¡ÒÃà´Ô¹

¢Í§¼ÙŒ»†ÇÂãËŒ´ÕÂÔè§¢Öé¹ ÍÕ¡·Ñé§ÂÑ§ÁÕÃÒ¤ÒäÁ‹á¾§ÁÒ¡àÁ×èÍà·ÕÂº¡Ñº

¡ÒÃ¹íÒËØ‹¹Â¹μ�ÁÒãªŒÃ‹ÇÁã¹¡ÒÃ½ƒ¡ áμ‹¶Ö§áÁŒÇ‹Ò¡ÒÃ½ƒ¡à´Ô¹Ã‹ÇÁ

¡Ñº¡ÒÃãªŒà¤Ã×èÍ§¾ÂØ§¹íéÒË¹Ñ¡ºÒ§Ê‹Ç¹º¹ÊÒÂ¾Ò¹àÅ×èÍ¹ ̈ Ðª‹ÇÂ

ãËŒ¼ÙŒ»†ÇÂÊÒÁÒÃ¶·Õè¨Ðà´Ô¹ä´Œ´Õ¢Öé¹ áμ ‹¡ÒÃà¤Å×èÍ¹äËÇ·Õèà¡Ô´¢Öé¹

ã¹ªÕÇÔμ¨ÃÔ§ ̈ ÐÁÕÅÑ¡É³Ð·Õèáμ¡μ‹Ò§ÍÍ¡ä»¨Ò¡ÃÙ»áºº¢Í§¡ÒÃ

½ƒ¡»Ã¡μ Ô·ÕèÁÕÅÑ¡É³Ð¤ÅŒÒÂ¡ÒÃà´Ô¹º¹¾×é¹ÃÒº ́ Ñ§¹Ñé¹¼ÙŒÃÑ¡ÉÒ¨Ð

μ ŒÍ§ãËŒ¤ÇÒÁÊíÒ¤ÑÞμ ‹Í¡ÒÃ»ÃÑºà»ÅÕèÂ¹ÊÀÒ¾áÇ´ÅŒÍÁã¹¡ÒÃ

½ƒ¡ à¾×èÍà»š¹¡ÒÃàÊÃÔÁÊÃŒÒ§»ÃÐÊº¡ÒÃ³ �ãËÁ‹ã¹¡ÒÃà´Ô¹ãËŒá¡‹

¼ÙŒ»†ÇÂ à¾×èÍãËŒà¡Ô´¡ÒÃàÃÕÂ¹ÃÙŒ â´Âà©¾ÒÐ¡ÒÃ½ƒ¡ Functional, 

task-specific locomotor skills ã¹ÃÙ»áººμ ‹Ò§æ äÁ‹Ç‹Ò¨Ðà»š¹ 

¡ÒÃà´Ô¹ä»¢ŒÒ§Ë¹ŒÒ-¢ŒÒ§ËÅÑ§ ¡ÒÃ¡ŒÒÇ¢Òä»·Ò§´ŒÒ¹¢ŒÒ§ áÅÐ

¡ÒÃ¡ŒÒÇà´Ô¹áººä¢ÇŒ¢Òà´Ô¹ (crossed stepping) ¡ÒÃ¡ŒÒÇ

¢Öé¹Å§ºÑ¹ä´ËÃ×ÍáÁŒ¡ÃÐ·Ñè§¡ÒÃà´Ô¹ã¹¾×é¹¼ÔÇμ ‹Ò§æ ã¹ªØÁª¹ 



374 ธรรมศาสตร�เวชสาร ป�ที่ ๑๒ ฉบับท่ี ๒ ประจําเดือนเมษายน-มิถุนายน ๒๕๕๕

¡ÒÃà´Ô¹º¹¾×é¹ÅÒ´àÍÕÂ§ â´ÂÍÒ¨¨ÐÍÒÈÑÂÀÒ¾ (visual cue) 

ËÃ×ÍàÊÕÂ§ (auditory cue) à¢ŒÒÁÒª‹ÇÂã¹¡ÒÃ½ƒ¡à´Ô¹ à¾×èÍ·íÒãËŒ

ãËŒ¼ÙŒ»†ÇÂÊÒÁÒÃ¶·Õè¨Ðà¤Å×èÍ¹äËÇä´Œ§‹ÒÂ¢Öé¹ñ 
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Abstract

Gait Training and Stroke

Patcharee Kooncumchoo

Department of Physical Therapy, Faculty of Allied Health Sciences, Thammasat University 

Walking independently is one major goal for rehabilitation in stroke.  Most of patient’s problem is unable to walk 

alone, leading to limitation of activity in daily living and their quality of life. Weakness from one side of body cause poor 

movement control of both sides. These will be effect on gait pattern and movement control during walking, e.g. gait 

speed and abnormal step length.  Exercise and physical therapy interventions are the methods that can improve patients 

gait and help them to walk effective again.  Duration, frequency, and intensity during training sessions are that factors 

should be enough to facilitate damage brain to learn and control new movement in an appropriate and effective ways. 

Key words: Gait training, Stroke, Physical Therapy, Brain plasticity


