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º·¤Ñ´Â‹Í
ÇÑμ¶Ø»ÃÐÊ§¤ �: à¾×èÍÈÖ¡ÉÒ»ÃÐÊÔ·¸Ô¼Å¡ÒÃ½˜§à¢çÁμ ‹Í¤‹Ò¡ÒÃ¹íÒ¡ÃÐáÊ»ÃÐÊÒ·ÁÕà ṌÂ¹ã¹âÃ¤àÊŒ¹»ÃÐÊÒ·ÁÕà ṌÂ¹¶Ù¡¡´·ÑººÃÔàÇ³

¢ŒÍÁ×Íâ´Âà»ÃÕÂºà·ÕÂº¤‹Ò latency, amplitude sensory nerve action potential (SNAP) áÅÐ compound nerve 

action potentials (CMAPS) ¢Í§àÊŒ¹»ÃÐÊÒ·ÁÕà ṌÂ¹ ÍÒ¡ÒÃ»Ç´ ªÒ Í‹Í¹áÃ§ ÍÒ¡ÒÃªÒÁ×Í¨¹μ ŒÍ§μ ×è¹¢Öé¹ÁÒ¡ÅÒ§

´Ö¡ áÅÐ¤ÇÒÁÂÒ¡ÅíÒºÒ¡¢Í§¡ÒÃãªŒÁ×Íã¹¡Ô¨¡ÃÃÁμ ‹Ò§æ áÅÐ¤ÇÒÁ¾Ö§¾Íã¨μ ‹Í¡ÒÃÃÑ¡ÉÒ

ÇÔ¸Õ¡ÒÃÈÖ¡ÉÒ: ¡ÒÃÈÖ¡ÉÒàªÔ§·´ÅÍ§áººÊØ‹ÁáÅÐÁÕ¡ÅØ‹Áà»ÃÕÂºà·ÕÂº â´Â¼ÙŒ»ÃÐàÁÔ¹äÁ‹·ÃÒºÇ‹Ò¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂÍÂÙ‹ã¹¡ÅØ‹Áã´ ·Õè

¤ÅÔ¹Ô¡ºÃÔ¡ÒÃà©¾ÒÐ·Ò§â¤Ã§¡ÒÃ¨Ñ´μ Ñé§ÀÒ¤ÇÔªÒàÇªÈÒÊμÃ �¿„œ¹¿Ù áÅÐâ¤Ã§¡ÒÃ¨Ñ´μ Ñé§ÀÒ¤ÇÔªÒÈÑÅÂ¡ÃÃÁ¡ÃÐ´Ù¡ μ Ö¡

¼ÙŒ»†ÇÂ¹Í¡âÃ§¾ÂÒºÒÅ¸ÃÃÁÈÒÊμÃ �à©ÅÔÁ¾ÃÐà¡ÕÂÃμ Ô  â´Â¼ÙŒ·ÕèÁÕÍÒÂØ ñø »‚¢Öé¹ä»·Õèà¢ŒÒà¡³±�ÇÔ¹Ô¨©ÑÂâÃ¤¾Ñ§¼×´

¡´·ÑºàÊŒ¹»ÃÐÊÒ·ºÃÔàÇ³¢ŒÍÁ×Í ÃÐ´Ñº¤ÇÒÁÃØ¹áÃ§¹ŒÍÂ¶Ö§»Ò¹¡ÅÒ§ «Öè§·íÒ¡ÒÃÊØ‹Áà¾×èÍáº‹§»ÃÐªÒ¡Ãà»š¹ ò ¡ÅØ‹Á ¤×Í 

¡ÅØ‹Á·Õèä´ŒÃÑº¡ÒÃ½§̃à¢çÁ (¡ÅØ‹Á·´ÅÍ§) áÅÐ¡ÅØ‹Á¤Çº¤ØÁ â´Â·Ñé§ ò ¡ÅØ‹Áä Œ́ÃÑº¡ÒÃÃÑ¡ÉÒâ´ÂãªŒÇÔ̧ Õ¡ÒÃäÁ‹¼‹Òμ Ñ́ Í×è¹æ â´Â

ÁÕ¡ÒÃãËŒ¤ÇÒÁÃÙŒà¡ÕèÂÇ¡Ñº¡ÒÃãªŒ¢ŒÍÁ×ÍáÅÐ tendon gliding exercise áÅŒÇ·íÒ¡ÒÃ»ÃÐàÁÔ¹¼Å·Õè ñ à ×́Í¹

¼Å¡ÒÃÈÖ¡ÉÒ: ¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ í̈Ò¹Ç¹ òö ¤¹áº‹§à»š¹¡ÅØ‹Á·´ÅÍ§ ññ ¤¹ áÅÐ¡ÅØ‹Á¤Çº¤ØÁ ñõ ¤¹ ·Ñé§ÊÍ§¡ÅØ‹ÁäÁ‹¾º

¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ã¹¢ŒÍÁÙÅ¾×é¹°Ò¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô (¤‹Ò¾Õ>ð.ðõ) ¡ÒÃà»ÃÕÂºà·ÕÂº latency SNAP 

áÅÐ CMAPS ¢Í§àÊŒ¹»ÃÐÊÒ·ÁÕà´ÕÂ¹ ·Õè ñ à ×́Í¹ àÁ×èÍà·ÕÂº¡Ñº·Õè ð à ×́Í¹¾ºÇ‹Ò¤‹Ò latency SNAP áÅÐ 

CMAPS ¢Í§àÊŒ¹»ÃÐÊÒ·ÁÕà´ÕÂ¹ ·Ñé§ÊÍ§¡ÅØ‹Áμ ‹Ò§´Õ¢Öé¹áμ ‹äÁ‹¾º¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô

àÁ×èÍà»ÃÕÂºà·ÕÂºÃÐËÇ‹Ò§¡ÅØ‹Á (¤‹Ò¾Õ>ð.ðõ) ÊíÒËÃÑº¤‹Ò amplitude SNAP áÅÐ CMAPs ÁÕ¤‹ÒÅ´Å§ã¹¡ÅØ‹Á·Õè

ä´ŒÃÑº¡ÒÃ½˜§à¢çÁáμ ‹¡ÅÑº´Õ¢Öé¹ã¹¡ÅØ‹Á¤Çº¤ØÁ ÍÂ‹Ò§äÃ¡çμÒÁäÁ‹¾º¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô

àÁ×èÍà»ÃÕÂºà·ÕÂºÃÐËÇ‹Ò§¡ÅØ‹Á (¤‹Ò¾Õ>ð.ðõ) ¡ÒÃà»ÃÕÂºà·ÕÂºÍÒ¡ÒÃ»Ç´Á×Í ÍÒ¡ÒÃ»Ç´ ªÒ Í‹Í¹áÃ§ ÍÒ¡ÒÃ

ªÒÁ×Í¨¹μ ŒÍ§μ ×è¹¢Öé¹ÁÒ¡ÅÒ§´Ö¡ÀÒÂã¹áμ ‹ÅÐ¡ÅØ‹Á·Õè ñ à ×́Í¹¾ºÇ‹Ò ÍÒ¡ÒÃμ ‹Ò§æ ÁÕ¤‹ÒÅ´Å§ã¹¡ÅØ‹Á·Õèä Œ́ÃÑº¡ÒÃ

½˜§à¢çÁÁÒ¡¡Ç‹Ò¡ÅØ‹Á¤Çº¤ØÁ¾º¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô (¤‹Ò¾Õ≤ð.ðõ) àª‹¹à ṌÂÇ¡Ñº¡ÒÃãªŒÁ×Í

ã¹¡Ô¨¡ÃÃÁμ ‹Ò§æ ·íÒä´Œ´Õ¢Öé¹ã¹¡ÅØ‹Á·Õèä Œ́ÃÑº¡ÒÃ½˜§à¢çÁã¹¢³Ð·Õè·íÒä´ŒÂÒ¡ÅíÒºÒ¡¢Öé¹ã¹¡ÅØ‹Á¤Çº¤ØÁáÅÐÁÕ¤ÇÒÁ

áμ¡μ ‹Ò§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô (¤‹Ò¾Õ≤ð.ðõ) ã¹´ŒÒ¹¤ÇÒÁ¾Ö§¾Íã¨μ ‹Í¡ÒÃÃÑ¡ÉÒ¾ºÇ‹Òã¹¡ÅØ‹Á·Õèä´ŒÃÑº¡ÒÃ

½˜§à¢çÁÁÕ¤ÇÒÁ¾Ö§¾Íã¨ÁÒ¡¡Ç‹Ò¡ÅØ‹Á¤Çº¤ØÁáμ ‹äÁ‹¾º¤ÇÒÁáμ¡μ ‹Ò§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô (¤‹Ò¾Õ>ð.ðõ)

ÊÃØ»: ¡ÒÃÃÑ¡ÉÒâÃ¤àÊŒ¹»ÃÐÊÒ·ÁÕà´ÕÂ¹¶Ù¡¡´·ÑººÃÔàÇ³¢ŒÍÁ×Íâ´ÂãªŒ¡ÒÃ½˜§à¢çÁ¹Ò¹ ñ à´×Í¹ ÁÕ¼Åª‹ÇÂãËŒ¤‹Ò¡ÒÃ¹íÒ

¡ÃÐáÊ»ÃÐÊÒ·ÁÕà´ÕÂ¹´Õ¢Öé¹áμ ‹ãËŒ¼ÅäÁ‹áμ¡μ ‹Ò§¡Ñº¡ÒÃãËŒ¡ÒÃÃÑ¡ÉÒâ´ÂãªŒÇÔ¸Õ¡ÒÃäÁ‹¼‹Òμ Ñ´·Õèà»š¹ÁÒμÃ°Ò¹áºº

Í×è¹æ áμ ‹ä´Œ¼Å´Õã¹¡ÒÃÅ´ÍÒ¡ÒÃμ ‹Ò§æ ¢Í§âÃ¤áÅÐ·íÒãËŒãªŒÁ×Í·íÒ¡Ô¨¡ÃÃÁμ ‹Ò§æ ä Œ́´Õ¢Öé¹

¤íÒÊíÒ¤ÑÞ: ¡ÒÃ½˜§à¢çÁ, ¤‹Ò¡ÒÃ¹íÒ¡ÃÐáÊ»ÃÐÊÒ·ÁÕà ṌÂ¹, âÃ¤àÊŒ¹»ÃÐÊÒ·ÁÕà ṌÂ¹¶Ù¡¡´·ÑººÃÔàÇ³¢ŒÍÁ×Í
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º·¹íÒ
âÃ¤àÊŒ¹»ÃÐÊÒ·ÁÕà´ÕÂ¹¶Ù¡¡´·ÑººÃÔàÇ³¢ŒÍÁ×Í¨Ñ´Ç‹Ò

à»š¹Ë¹Öè§ã¹âÃ¤¢Í§àÊŒ¹»ÃÐÊÒ··Õè¶Ù¡¡´·ÑºÁÒ¡·ÕèÊØ´ñ â´Â

à©¾ÒÐã¹¼ÙŒ·Õè·íÒ§Ò¹à¡ÕèÂÇ¡Ñºà¤Ã×èÍ§Á×Í·ÕèãªŒ¡ÒÃÊÑè¹ ¼ÙŒ·Õèμ ŒÍ§ãªŒ

áÃ§¢Í§Á×ÍÁÒ¡ã¹¡ÒÃ·íÒ§Ò¹ÁÕ¤ÇÒÁàÊÕèÂ§·Õè̈ Ðà»š¹âÃ¤¹ÕéμÅÍ´

ªÕÇÔμÊÙ§ò ¹Í¡¨Ò¡¹ÕéÂÑ§¾ºÍØºÑμ Ô¡ÒÃ³ �ã¹¼ÙŒ·Õè·íÒ§Ò¹·ÕèÁÕ¡ÒÃãªŒ

Á×ÍáÅÐ¢ŒÍÁ×Í«éíÒæ ËÅÒÂæ ¤ÃÑé§ÊÙ§¶Ö§ÃŒÍÂÅÐ õ àÁ×èÍà·ÕÂº¡Ñº

»ÃÐªÒ¡Ã·ÑèÇæ ä»·Õè¾ºà¾ÕÂ§ÃŒÍÂÅÐ ñó â´Âã¹»ÃÐà·Èä·Â¹Ñé¹

¾ºÍØºÑμ Ô¡ÒÃ³ �ã¹¼ÙŒ·Õè·íÒ§Ò¹ãªŒ¤ÍÁ¾ÔÇàμÍÃ�¶Ö§ÃŒÍÂÅÐ óó.øðô 

âÃ¤¹ÕéÂÑ§Ê‹§¼Åμ ‹Í¡ÒÃ·íÒ§Ò¹·íÒãËŒμ ŒÍ§ËÂǾ §Ò¹â´Â¾ºÇ‹Òà»š¹

ÊÒàËμ Ø·Õè·íÒãËŒÁÕ¡ÒÃËÂØ´§Ò¹à©ÅÕèÂ¶Ö§ ò÷ ÇÑ¹àÁ×èÍà·ÕÂº¡Ñº

âÃ¤Í×è¹æõ ã¹ Œ́Ò¹¤‹ÒãªŒ¨‹ÒÂã¹¡ÒÃÃÑ¡ÉÒ¹Ñé¹ã¹ÊËÃÑ°ÍàÁÃÔ¡Ò

ÁÕ¤‹ÒãªŒ¨‹ÒÂã¹¡ÒÃÃÑ¡ÉÒâÃ¤¾Ñ§¼×´¡´·ÑºàÊŒ¹»ÃÐÊÒ·ºÃÔàÇ³

¢ŒÍÁ×ÍÊÙ§¶Ö§ òðð,ððð,ððð ´ÍÅÅÒÃ�ÊËÃÑ°μ ‹Í»‚ö ã¹ Œ́Ò¹

¡ÒÃÃÑ¡ÉÒ¹Ñé¹ÁÕËÅÒ¡ËÅÒÂÇÔ¸ÕÊÒÁÒÃ¶áº‹§ËÅÑ¡æ ä Œ́à»š¹ÇÔ¸Õ

¼‹Òμ Ñ´áÅÐäÁ‹¼‹Òμ Ñ´ ÇÔ¸Õ¡ÒÃäÁ‹¼‹Òμ Ñ´¹Ñé¹àËÁÒÐÊÁã¹¼ÙŒ»†ÇÂ·ÕèÁÕ

ÃÐ´Ñº¤ÇÒÁÃØ¹áÃ§¢Í§âÃ¤¹ŒÍÂ¶Ö§»Ò¹¡ÅÒ§÷ ¾ºÇ‹Ò ÂÒÃÑº

»ÃÐ·Ò¹àª‹¹ Êàμ ÕÂÃÍÂ �́ ÍØ»¡Ã³ �»ÃÐ¤Í§¢ŒÍÁ×Í ¡ÒÃãªŒà¤Ã×èÍ§

ÍÑÅμÃÒ«ÒÇ´ � âÂ¤Ð áÅÐ¡ÒÃ¨Ñ´¡ÃÐ´Ù¡¢ŒÍÁ×Íã¹ÃÐÂÐÊÑé¹ä´Œ

¼Å´Õáμ ‹äÁ‹¾º¼Åáμ¡μ ‹Ò§¡Ñ¹ã¹ÃÐÂÐÂÒÇ÷ ´ŒÒ¹¡ÒÃãªŒÂÒ©Õ´

Êàμ ÕÂÃÍÂ �́à¢ŒÒ¢ŒÍÁ×Í¹Ñé¹ÊÒÁÒÃ¶Å´ÍÒ¡ÒÃ»Ç´ã¹¼ÙŒ»†ÇÂä Œ́

¹Ò¹à»š¹ÊÑ»´ÒË �¶Ö§à»š¹»‚ ÃŒÍÂÅÐ öð-÷ðø,ù,ñð,ññ áμ ‹¡ÒÃ

©Õ´Êàμ ÕÂÃÍÂ �́à¢ŒÒ¢ŒÍÁ×Í¹Ñé¹¡çÁÕÀÒÇÐá·Ã¡«ŒÍ¹·Õèà»š¹»˜ÞËÒ

ËÅÑ¡¤×Í ¡ÒÃ·íÒãËŒàÊŒ¹»ÃÐÊÒ·ÁÕà´ÕÂ¹ºÒ´à ç̈ºáÅÐÂÑ§äÁ‹ÁÕ

μ íÒáË¹‹§·Õè»ÅÍ´ÀÑÂá¹‹¹Í¹ã¹¡ÒÃ©Õ´ñò ã¹´ŒÒ¹¡ÒÃ½˜§à¢çÁ

¹Ñé¹ÊÒÁÒÃ¶·íÒãËŒÍÒ¡ÒÃ¢Í§¼ÙŒ»†ÇÂ Ṍ¢Öé¹â´ÂÁÕ¼Åà©¾ÒÐ·Õè¨Ò¡

¡ÒÃÅ´ºÇÁáÅÐ¡ÒÃ·ÕèÁÕ¡ÒÃËÅÑè§ÊÒÃ neuropeptidesñó ÍÕ¡

·Ñé§ÂÑ§ÁÕ¼Åμ ‹Í central pain modulation â´Â¡ÒÃ¡ÃÐμ ØŒ¹¼‹Ò¹

àÊŒ¹»ÃÐÊÒ· Aδ.ñô ÊíÒËÃÑº¡ÒÃ½˜§à¢çÁ¡ÑºâÃ¤àÊŒ¹»ÃÐÊÒ·
ÁÕà´ÕÂ¹¶Ù¡¡´·ÑººÃÔàÇ³¢ŒÍÁ×Í¹Ñé¹¾ºÇ‹ÒâÃ¤àÊŒ¹»ÃÐÊÒ·ÁÕà´ÕÂ¹

¶Ù¡¡´·ÑººÃÔàÇ³¢ŒÍÁ×Í¹Ñé¹ ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸ �¡Ñº¡ÒÃ¡ÃÐμ ØŒ¹ corti-

cal somatosensory áÅÐÁÕ maladaptive somatotopic plasticity 

ã¹ primary somatosensory cortex ́ ŒÒ¹μÃ§¢ŒÒÁ V. Napadow 

áÅÐ¤³Ð¾ºÇ‹Ò ã¹¡ÒÃμÃÇ¨â´ÂãªŒ fMRI ËÅÑ§¡ÒÃ½˜§à¢çÁ 

¾ºÇ‹Ò ÁÕ¡ÒÃÅ´¡ÒÃ¡ÃÐμ ØŒ¹ amygdala áÅÐ hypothalamusñõ 

Yang, Chun-Pai áÅÐ¤³ÐÇÔ¨ÑÂ¡ÒÃ½˜§à¢çÁâ´ÂãªŒàÅà«ÍÃ �à·ÕÂº

¡Ñº¡ÒÃ¡Ô¹ÂÒÊàμ ÕÂÃÍÂ �́¾ºÇ‹Ò ·íÒãËŒ¤‹Ò¡ÒÃ¹íÒ¡ÃÐáÊ»ÃÐÊÒ·

ÁÕà ṌÂ¹ Ṍ¢Öé¹ áÅÐ·íÒãËŒÍÒ¡ÒÃ»Ç´ ªÒ Í‹Í¹áÃ§ áÅÐÍÒ¡ÒÃ

ªÒ¨¹μ ŒÍ§μ ×è¹¢Öé¹ÁÒ¡ÅÒ§´Ö¡´Õ¢Öé¹ ¹Í¡¨Ò¡¹Õé¼ÙŒÇÔ̈ ÑÂÂÑ§ÃÒÂ§Ò¹Ç‹Ò

¼ÙŒ»†ÇÂãËŒ¤ÇÒÁ¾Íã¨ ÊÒÁÒÃ¶·¹μ ‹Í¡ÒÃÃÑ¡ÉÒä´Œ́ ÕáÅÐá·º¨Ð

äÁ‹¾º¢ŒÒ§à¤ÕÂ§¨Ò¡¡ÒÃÃÑ¡ÉÒàÅÂñö 

ÊíÒËÃÑºã¹»ÃÐà·Èä·Â¹Ñé¹ à¤Ã×èÍ§àÅà«ÍÃ �ÁÕà¾ÕÂ§

âÃ§¾ÂÒºÒÅºÒ§áË‹§à·‹Ò¹Ñé¹ ÍÕ¡·Ñé§μ ÑÇà¤Ã×èÍ§ÂÑ§ÁÕÃÒ¤Òá¾§ 

ÁÕ¤‹ÒãªŒ¨‹ÒÂã¹¡ÒÃÃÑ¡ÉÒÁÒ¡ ´ŒÇÂàËμ Ø¹Õé¨Ö§·íÒãËŒÁÕ¤ÇÒÁÊ¹ã¨ 

μ ŒÍ§¡ÒÃ·íÒÇÔ¨ÑÂ·ÕèàËÁÒÐÊÁ¡Ñº¡ÒÃÃÑ¡ÉÒ¼ÙŒ»†ÇÂã¹»ÃÐà·Èä·Â 

ÊÒÁÒÃ¶¹íÒä»»¯ÔºÑμ ÔãªŒã¹·Ò§¤ÅÔ¹Ô¡ä Œ́¨ÃÔ§ â´ÂÇÔ¸Õ¡ÒÃ½˜§à¢çÁ

¹Ñé¹ãªŒà¢çÁ½˜§à¢çÁã¹¡ÒÃÃÑ¡ÉÒá·¹¡ÒÃãªŒàÅà«ÍÃ � à¾×èÍÈÖ¡ÉÒ

»˜ÞËÒ¼ÙŒ»†ÇÂã¹ä·ÂÇ‹Ò¡ÒÃãËŒ¡ÒÃ½˜§à¢çÁá¡‹¼ÙŒ»†ÇÂ¹Ñé¹ä´Œª‹ÇÂ

á¡Œ»˜ÞËÒ¢Í§¼ÙŒ»†ÇÂ ·íÒãËŒ¤‹Ò¡ÒÃ¹íÒ¡ÃÐáÊ»ÃÐÊÒ·´Õ¢Öé¹

áÅÐÊÒÁÒÃ¶Å´ÍÒ¡ÒÃªÒ ÊÍ´¤ÅŒÍ§¡Ñº¤ÇÒÁμ ŒÍ§¡ÒÃ¢Í§

¼ÙŒ»†ÇÂ áÅÐ»‡Í§¡Ñ¹äÁ‹ãËŒâÃ¤àÊŒ¹»ÃÐÊÒ·ÁÕà ṌÂ¹¶Ù¡¡´·Ñº

ºÃÔàÇ³¢ŒÍÁ×Íà»š¹ÁÒ¡¢Öé¹ä´ŒËÃ×ÍäÁ‹ à¾×èÍà»š¹ÍÕ¡á¹Ç·Ò§àÅ×Í¡ã¹

¡ÒÃÃÑ¡ÉÒ¢Í§á¾·Â�áÅÐ¼ÙŒ»†ÇÂ·ÕèäÁ‹ÊÒÁÒÃ¶·¹¼Å¢ŒÒ§à¤ÕÂ§¨Ò¡

¡ÒÃãªŒÂÒËÃ×ÍäÁ‹μ ŒÍ§¡ÒÃ·íÒ¡ÒÃ¼‹Òμ Ñ́ ËÃ×ÍäÁ‹ÊÒÁÒÃ¶¼‹Òμ Ñ́ ä´Œ

¡ÒÃÇÑ´¼ÅÅÑ¾¸ �
(Outcome Measure & Data Collection) 
¼ÅÅÑ¾ �̧ËÅÑ¡ (Primary outcome) ¤‹Ò latency, ampli-

tude SNAP áÅÐ CMAPS ¢Í§àÊŒ¹»ÃÐÊÒ·ÁÕà ṌÂ¹

¼ÅÅÑ¾ �̧ÃÍ§ (Secondary outcome) ÍÒ¡ÒÃ»Ç´ ªÒ 

Í‹Í¹áÃ§ ÍÒ¡ÒÃªÒ¨¹μ ŒÍ§μ ×è¹¢Öé¹ÁÒ¡ÅÒ§´Ö¡¢Í§Á×ÍáÅÐ¤ÇÒÁ

ÂÒ¡ÅíÒºÒ¡¢Í§¡ÒÃãªŒÁ×Íã¹¡Ô̈ ¡ÃÃÁμ ‹Ò§æ â´ÂãªŒ Thai Boston 

questionnaire áÅÐ¤ÇÒÁ¾Ö§¾Íã¨¢Í§¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ̈ ÑÂμ ‹Í¡ÒÃ

ãªŒ¡ÒÃ½˜§à¢çÁâ´ÂãªŒ numeric rating scale
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ÇÔ¸Õ¡ÒÃÈÖ¡ÉÒ
¡ÅØ‹Á»ÃÐªÒ¡Ã

¡ÅØ‹Á¼ÙŒ»†ÇÂ¹Í¡·ÕèÁÒÃÑººÃÔ¡ÒÃ âÃ§¾ÂÒºÒÅ¸ÃÃÁÈÒÊμÃ �à©ÅÔÁ¾ÃÐà¡ÕÂÃμ Ô áÅÐ¨Ò¡¡ÒÃ»ÃÐªÒÊÑÁ¾Ñ¹¸ � 

ÊÙμÃ¤íÒ¹Ç³¢¹Ò´¡ÅØ‹Áμ ÑÇÍÂ‹Ò§¨Ò¡ÊÙμÃ¤íÒ¹Ç³¢¹Ò´¡ÅØ‹Áμ ÑÇÍÂ‹Ò§¨Ò¡ 2-sided Student’s t-test

 (equality hypothesis)

 n
1
 = (Z α +Z β)2 x δ2 x (r+1)  àÁ×èÍ  r= n

0

  (μ
1
- μ

0
)2 x r  n

1

¡íÒË¹´ãËŒ

n
1
 = ¨íÒ¹Ç¹ Case

n
0
 = ¨íÒ¹Ç¹ Control

r = ÊÑ´Ê‹Ç¹¢Í§ Control μ ‹Í Case

Z α = z
0.05/2

 = ñ.ùö ¡íÒË¹´ãËŒà»š¹ 2-sided test

Z β = ¡íÒË¹´ãËŒ power à·‹Ò¡ÑºÃŒÍÂÅÐ øð = ð.øô

δ  = ¤‹ÒàºÕèÂ§àº¹ÁÒμÃ°Ò¹ (standard deviation) ¢ŒÍÁÙÅàº×éÍ§μ Œ¹¨Ò¡§Ò¹ÇÔ¨ÑÂ = ð.ðù

μ
1
 = ¤‹Òà©ÅÕèÂ¢Í§ distal sensory latency ã¹¡ÅØ‹Á Case ¢ŒÍÁÙÅàº×éÍ§μ Œ¹¨Ò¡§Ò¹ÇÔ¨ÑÂñö = ó.÷

μ
0
 = ¤‹Òà©ÅÕèÂ¢Í§ distal sensory latency ã¹¡ÅØ‹Á Control ¢ŒÍÁÙÅàº×éÍ§μ Œ¹¨Ò¡§Ò¹ÇÔ¨ÑÂñö = ó.ô

¤íÒ¹Ç³¢¹Ò´¡ÅØ‹Áμ ÑÇÍÂ‹Ò§¨Ò¡ 2-sided Student’s t-test (equality hypothesis) â´Âá·¹¤‹Ò

n
1
 = (Z α +Z β)2 x δ2 x (r+1)

                        (μ
1
- μ

0
)2 x r

= 2(1.96 + 0.84)2 0.81

                      (3.7 – 3.4)2

= 127

  áÅÐà¾×èÍª´àªÂ¡ÒÃ drop out  »ÃÐÁÒ³ ñó ¤¹ ÃÇÁ»ÃÐªÒ¡Ã·Õèμ ŒÍ§¡ÒÃ¨ÐÈÖ¡ÉÒ ñôð ¤¹ â´Âä Œ́¨Ñ´·íÒà»š¹¡ÒÃ

ÈÖ¡ÉÒÇÔ¨ÑÂàº×éÍ§μ Œ¹ à¾×èÍÈÖ¡ÉÒ¶Ö§¤ÇÒÁà»š¹ä»ä´Œ¢Í§â¤Ã§¡ÒÃÇÔ¨ÑÂ

à¡³±�¡ÒÃ¤Ñ´àÅ×Í¡»ÃÐªÒ¡Ã (Inclusion criteria)
ñ. ¼ÙŒ»†ÇÂÍÒÂØ ñø »‚¢Öé¹ä»

ò. ¼ÙŒ»†ÇÂ·Õè à¢ŒÒà¡³±�ÇÔ¹Ô¨©ÑÂâÃ¤¾Ñ§¼×´¡´·ÑºàÊŒ¹

»ÃÐÊÒ·ºÃÔàÇ³¢ŒÍÁ×Í ÃÐ´Ñº¤ÇÒÁÃØ¹áÃ§¹ŒÍÂ¶Ö§»Ò¹¡ÅÒ§

μÒÁà¡³±�ÇÔ¹Ô̈ ©ÑÂâÃ¤¾Ñ§¼×́ ¡´·ÑºàÊŒ¹»ÃÐÊÒ·ºÃÔàÇ³¢ŒÍÁ×Íñ÷ 

à¡³±�¡ÒÃ¤Ñ´ÍÍ¡»ÃÐªÒ¡Ã (Exclusion criteria)
ñ. à¤Âä Œ́ÃÑº¡ÒÃ¼‹Òμ Ñ´ËÃ×Íä´ŒÃÑºÍØºÑμ ÔàËμ ØºÃÔàÇ³Á×Í

ÁÒ¡‹Í¹

ò. ÁÕâÃ¤·ÕèÁÕ¼Å¡ÃÐ·ºμ ‹Í¡ÒÃàÊÕèÂ§à»š¹âÃ¤àÊŒ¹»ÃÐÊÒ·

ÁÕà´ÕÂ¹¶Ù¡¡´·ÑººÃÔàÇ³¢ŒÍÁ×Í àª‹¹ μ Ñé§¤ÃÃÀ�, ä·ÃÍÂ �́ àºÒËÇÒ¹,

ÃÙÁÒμÍÂ �́, familial amyloidosis, secondary amyloidosis, 

acromegaly, eosinophilic fascitis, myxedema, lupus erythe-

matosus, hyperparathyroidism, toxic shock syndrome, Lyme 

borreliosis, long-term renal hemodialysis, fi brolipomatous 

hamartoma, torsion dystonia

ó. ÁÕâÃ¤àÅ×Í´ÍÍ¡§‹ÒÂËÃ×ÍÃÑº»ÃÐ·Ò¹ÂÒ¡Ñ¹àÅ×Í´á¢ç§μ ÑÇ

¢Ñé¹μÍ¹¡ÒÃÇÔ¨ÑÂ
¡ÒÃÈÖ¡ÉÒ¹Õéä Œ́¼‹Ò¹¡ÒÃ¾Ô¨ÒÃ³Ò¨Ò¡¤³Ð¡ÃÃÁ¡ÒÃ

¨ÃÔÂ¸ÃÃÁ¡ÒÃÇÔ¨ÑÂã¹¤¹ ¤³Ðá¾·ÂÈÒÊμÃ � ÁËÒÇÔ·ÂÒÅÑÂ

¸ÃÃÁÈÒÊμÃ �áÅŒÇ 

ñ. àÃÔèÁ´íÒà¹Ô¹§Ò¹ÇÔ¨ÑÂáÅÐÃÇºÃÇÁ¼ÙŒà¢ŒÒÃ‹ÇÁ§Ò¹ÇÔ¨ÑÂ 

ÃÐÂÐàÇÅÒàÁÉÒÂ¹ ¾.È. òõõó ¶Ö§ ¡Ã¡®Ò¤Á ¾.È. òõõô

ò. ·íÒ¡ÒÃμÃÇ¨ä¿¿‡ÒÇÔ¹Ô̈ ©ÑÂ à¾×èÍ¤Ñ́ àÅ×Í¡¼ÙŒ·ÕèÁÕÀÒÇÐâÃ¤

àÊŒ¹»ÃÐÊÒ·ÁÕà ṌÂ¹¶Ù¡¡´·ÑººÃÔàÇ³¢ŒÍÁ×Í ¼ÙŒ·Õè¼‹Ò¹à¡³± �¡ÒÃ

¤Ñ́ àÅ×Í¡áÅŒÇ ̈ Ðä Œ́ÃÑºàÍ¡ÊÒÃ¢ŒÍÁÙÅ ¤íÒÍ¸ÔºÒÂ¶Ö§ÇÑμ¶Ø»ÃÐÊ§¤� 

ÇÔ¸Õ¡ÒÃÇÔ¨ÑÂ ¼Å¢ŒÒ§à¤ÕÂ§·ÕèÍÒ¨à¡Ô´¢Öé¹ 

ó. ¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂÅ§¹ÒÁã¹Ë¹Ñ§Ê×ÍáÊ´§à¨μ¹Ò

ÂÔ¹ÂÍÁà¢ŒÒÃ‹ÇÁâ¤Ã§¡ÒÃÇÔ¨ÑÂ 

ô. áº‹§¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂà»š¹ÊÍ§¡ÅØ‹Á´ŒÇÂÇÔ¸ÕÊØ‹Áâ´Âä Œ́

μ ÑÇàÅ¢¨Ò¡¡ÒÃãªŒâ»Ãá¡ÃÁ¤ÍÁ¾ÔÇàμÍÃ �áÅŒÇãªŒ«Í§¨´ËÁÒÂ

·ÖºáÊ§¡íÒË¹´ÅíÒ´Ñºà»š¹¡ÅØ‹Á¤Çº¤ØÁáÅÐ¡ÅØ‹Á·´ÅÍ§â´Â¼ÙŒ

»ÃÐàÁÔ¹äÁ‹·ÃÒºÇ‹Ò¼ÙŒà¢ŒÒÃ‹ÇÁ§Ò¹ÇÔ¨ÑÂÍÂÙ‹ã¹¡ÅØ‹Áã´
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õ. ·íÒ¡ÒÃà¡çº¢ŒÍÁÙÅ¾×é¹°Ò¹·ÑèÇä»¢Í§¼ÙŒà¢ŒÒÃ‹ÇÁ§Ò¹ÇÔ¨ÑÂ 

àª‹¹ ÍÒÂØ à¾È ¹éíÒË¹Ñ¡ Ê‹Ç¹ÊÙ§ ÃÐÂÐàÇÅÒ¡ÒÃ·íÒ§Ò¹·Õèμ ŒÍ§

ãªŒ¢ŒÍÁ×Íμ ‹Íà¹×èÍ§ ÁÕ»˜ÞËÒ·ÕèÁ×Í¢ŒÒ§ã´ ÃÐÂÐàÇÅÒ·ÕèÁÕ»˜ÞËÒ

·ÕèÁ×Í áÅÐÍÒ¡ÒÃ»Ç´ ªÒ Í‹Í¹áÃ§ ÍÒ¡ÒÃªÒ¨¹μ ŒÍ§μ ×è¹¢Öé¹

ÁÒ¡ÅÒ§´Ö¡¢Í§Á×ÍáÅÐ¤ÇÒÁÂÒ¡ÅíÒºÒ¡¢Í§¡ÒÃãªŒÁ×Íã¹

¡Ô¨¡ÃÃÁμ ‹Ò§æ â´ÂãªŒ Thai Boston questionnaireñø

ö. ºÑ¹·Ö¡¢ŒÍÁÙÅ ¤‹Ò latency, amplitude SNAP áÅÐ 

CMAPS ¢Í§àÊŒ¹»ÃÐÊÒ·ÁÕà´ÕÂ¹ ¨Ò¡¡ÒÃμÃÇ¨ä¿¿‡ÒÇÔ¹Ô¨©ÑÂ

à»š¹¢ŒÍÁÙÅ¾×é¹°Ò¹·Ñé§ ò ¡ÅØ‹Á «Öè§ËÒ¡¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ̈ ÑÂÁÕ¤ÇÒÁ

¼Ố »Ã¡μ Ô·ÕèÁ×Í·Ñé§ ò ¢ŒÒ§ ¢ŒÒ§·ÕèÁÕ¤ÇÒÁ¼Ố »Ã¡μ Ô̈ Ò¡¡ÒÃ·íÒä¿¿‡Ò

ÇÔ¹Ô¨©ÑÂÁÒ¡¡Ç‹Ò¨Ð¶Ù¡àÅ×Í¡áÅÐãªŒà¾ÕÂ§¢ŒÒ§à´ÕÂÇã¹¡ÒÃÇÔ¨ÑÂ 

÷. ¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ·ÕèÍÂÙ‹ã¹¡ÅØ‹Á·´ÅÍ§¨Ðä´ŒÃÑº¡ÒÃ

½˜§à¢çÁμÒÁÇÔ¸Õ¡ÒÃ½˜§à¢çÁ·ÕèãªŒÊíÒËÃÑºÃÑ¡ÉÒ¼ÙŒ·ÕèÁÕÀÒÇÐâÃ¤àÊŒ¹

»ÃÐÊÒ·ÁÕà´ÕÂ¹¶Ù¡¡´·ÑººÃÔàÇ³¢ŒÍÁ×Íñö,ñù (ÃÙ»·Õèñ) â´ÂãªŒ

à¢çÁàÊŒ¹¼‹Ò¹ÈÙ¹Â�¡ÅÒ§ ð.òõ ÁÁ. ¤ÇÒÁÂÒÇ ò.õ «Á. ÂÕèËŒÍ 

Hwato ·íÒ¡ÒÃ½§̃à¢çÁ·Õèμ íÒáË¹‹§ ºÃÔàÇ³¨Ǿ  P-7 (Daling)ñù â´Â

½˜§à¢çÁμ Ñé§©Ò¡¡Ñº¼ÔÇË¹Ñ§Å§ÅÖ¡ ð.õ-ñ ¹ÔéÇ¢Öé¹¡Ñº¤ÇÒÁË¹Ò¢Í§

¢ŒÍÁ×Í áÅÐ·íÒ¡ÒÃ¡ÃÐμ ØŒ¹â´ÂãªŒà·¤¹Ô¤ twirling áÅÐ lifting-

thrusting à¾×èÍãËŒà¡Ô´¤ÇÒÁÃÙŒÊÖ¡ De Qi (¼ÙŒ¶Ù¡½˜§à¢çÁÁÕ¤ÇÒÁ

ÃÙŒÊÖ¡Ë¹Ñ¡ ªÒ¨Ò¡ºÃÔàÇ³·Õè¶Ù¡½˜§à¢çÁ à»š¹¡ÒÃáÊ´§Ç‹Ò½˜§à¢çÁ

ä´Œ¶Ù¡μ ŒÍ§) »˜¡¤ÒäÇŒ ó-õ ¹Ò·Õ ò ¤ÃÑé§μ ‹ÍÊÑ»´ÒË �·Ñé§ËÁ´ ô 

ÊÑ»´ÒË � ºÑ¹·Ö¡¼Å¡ÒÃÃÑ¡ÉÒÍÂ‹Ò§Í×è¹·ÕèãªŒÃ‹ÇÁáÅÐ»Þ̃ËÒ·Õèà¡Ố

ã¹¡ÒÃ·íÒ¡ÒÃ½˜§à¢çÁâ´ÂãªŒáºººÑ¹·Ö¡·Õè¼ÙŒÇÔ¨ÑÂãËŒ

ø. ¼ÙŒà¢ŒÒÃ‹ÇÁ§Ò¹ÇÔ¨ÑÂ·Ñé§ ò ¡ÅØ‹Áä´ŒÃÑº¡ÒÃÃÑ¡ÉÒ·Õèà»š¹

ÁÒμÃ°Ò¹ àª‹¹ ¡ÒÃãËŒÂÒã¹¡ÅØ‹Á NSAIDs áÅÐÇÔμÒÁÔ¹ºÕÃÇÁ 

ãËŒ¤ÇÒÁÃÙŒà¡ÕèÂÇ¡Ñº¡ÒÃãªŒ¢ŒÍÁ×ÍáÅÐ tendon gliding exercise 

â´Â¼ÙŒ·ÕèãËŒ¡ÒÃÃÑ¡ÉÒäÁ‹·ÃÒºÇ‹Ò¼ÙŒà¢ŒÒÃ‹ÇÁ§Ò¹ÇÔ̈ ÑÂÍÂÙ‹ã¹¡ÅØ‹Áã´

ù. ·Õè ñ à ×́Í¹ ÀÒÂËÅÑ§à¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ·íÒ¡ÒÃμÃÇ¨

ä¿¿‡ÒÇÔ¹Ô¨©ÑÂà¾×èÍÇÑ´¤‹Ò latency, amplitude SNAP áÅÐ 

CMAPS ¢Í§àÊŒ¹»ÃÐÊÒ·ÁÕà ṌÂ¹ ÊÍº¶ÒÁÍÒ¡ÒÃ»Ç´ ªÒ 

Í‹Í¹áÃ§ ÍÒ¡ÒÃªÒ¨¹μ ŒÍ§μ ×è¹¢Öé¹ÁÒ¡ÅÒ§´Ö¡¢Í§Á×ÍáÅÐ¤ÇÒÁ

ÂÒ¡ÅíÒºÒ¡¢Í§¡ÒÃãªŒÁ×Íã¹¡Ô̈ ¡ÃÃÁμ ‹Ò§æ â´ÂãªŒ Thai Boston 

questionnaire ÊÍº¶ÒÁ¤ÇÒÁ¾Ö§¾Íã¨μ ‹Í¡ÒÃÃÑ¡ÉÒ Œ́ÇÂ¡ÒÃ½̃§

à¢çÁ¡Ñº¡ÒÃÃÑ¡ÉÒáººäÁ‹¼‹Òμ Ñ´Í×è¹æ â´ÂãªŒ numeric rating 

scale ¤Ðá¹¹ ñ-ñð â´Â¼ÙŒ»ÃÐàÁÔ¹äÁ‹·ÃÒºÇ‹Ò¼ÙŒà¢ŒÒÃ‹ÇÁ§Ò¹

ÇÔ¨ÑÂÍÂÙ‹ã¹¡ÅØ‹Áã´

Stopping rules

ËÒ¡¼ÙŒ»†ÇÂÁÕÍÒ¡ÒÃ¢Í§âÃ¤·ÕèÃØ¹áÃ§¢Öé¹ÍÂ‹Ò§ÃÇ´àÃçÇ 

ÁÕÍÒ¡ÒÃ»Ç´¨¹·¹äÁ‹äËÇ ÍÒ¡ÒÃ¢Í§âÃ¤ÁÕ¼Å¡ÃÐ·ºμ ‹Í

¤Ø³ÀÒ¾ªÕÇÔμáÅÐ¡ÒÃ·íÒ§Ò¹¢Í§¼ÙŒ»†ÇÂ ËÃ×Í¼ÙŒ»†ÇÂμ ŒÍ§¡ÒÃ

¼‹Òμ Ñ́ ËÃ×Í½§̃à¢çÁ ¼ÙŒ»†ÇÂÊÒÁÒÃ¶μ Ố μ ‹Í¼ÙŒÇÔ̈ ÑÂáÅÐÍÍ¡¨Ò¡¡ÒÃ

ÇÔ¨ÑÂä Œ́ â´Â¼ÙŒ»†ÇÂ¨ÐÂÑ§¤§ä Œ́ÃÑº¡ÒÃ´ÙáÅÃÑ¡ÉÒμÒÁÁÒμÃ°Ò¹

àËÁ×Í¹à´ÔÁ

¡ÒÃ»ÃÐàÁÔ¹¼Å·Ò§Ê¶Ôμ Ô
ãªŒâ»Ãá¡ÃÁ SPSS 11.5 â´Â¢ŒÍÁÙÅÊ‹Ç¹μ ÑÇáÅÐ¼ÅÅÑ¾ �̧

μ ‹Ò§æ ãªŒÊ¶Ôμ ÔàªÔ§¾ÃÃ³¹Ò (Descriptive statistics) ä´Œá¡‹ 

ÃŒÍÂÅÐ ¤‹Òà©ÅÕèÂ (mean) ¤‹ÒàºÕèÂ§àº¹ÁÒμÃ°Ò¹ (standard 

deviation) ¤‹ÒÁÑ¸Â°Ò¹ (median) Ê¶Ôμ ÔàªÔ§ÇÔà¤ÃÒÐË� (Analytical 

statistics) ÊíÒËÃÑº¢ŒÍÁÙÅ·ÕèÁÕ¡ÒÃá¨¡á¨§áºº»Ã¡μ Ô (normality) 

ãªŒ Paired t-test  ÊíÒËÃÑº¢ŒÍÁÙÅ·ÕèÁÕ¡ÒÃá¨¡á¨§áººäÁ‹»Ã¡μ Ô 

(non-normality) ãªŒ Mann-Whitney U test ¢ŒÍÁÙÅàªÔ§¤Ø³ÀÒ¾ 

ãªŒ Chi-square test áÅÐ Fisher’s exact test â´Â¡íÒË¹´ãËŒ 

Level of statistical signifi cant (p value) ¹ŒÍÂ¡Ç‹ÒËÃ×Íà·‹Ò¡Ñº 

ð.ðõ â´ÂãªŒ 2-sided test â´Â¡ÒÃÇÔà¤ÃÒÐË �¢ŒÍÁÙÅ·Ñé§ËÁ´à»š¹

áºº intention to treat

ÃÙ»·Õè ñ Ø̈´½˜§à¢çÁºÃÔàÇ³ P-7 (Daling)
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μÒÃÒ§·Õè ñ áÊ´§¢ŒÍÁÙÅ·ÑèÇä»áÅÐ»˜ÞËÒ¢Í§Á×Í¢Í§¼ÙŒà¢ŒÒÃ‹ÇÁ§Ò¹ÇÔ¨ÑÂ

¢ŒÍÁÙÅ
¡ÅØ‹Á·´ÅÍ§ ¡ÅØ‹Á¤Çº¤ØÁ ¤‹Ò¾Õ

(¨íÒ¹Ç¹ = ññ) (¨íÒ¹Ç¹ = ñõ)
¢ŒÍÁÙÅ·ÑèÇä»
à¾È
- ËÞÔ§ (¤¹,ÃŒÍÂÅÐ) ññ(ô÷.ó) ñó(õð.÷) ð.ôù
- ªÒÂ (¤¹,ÃŒÍÂÅÐ) ð ò(÷.÷)
ÍÒÂØ (»‚) ôñ.ùñ ± ñð.ñ ôø.ùó ± ñð.ôô ð.ðù

¤‹Ò´Ñª¹ÕÁÇÅ¡ÒÂ (¡ÔâÅ¡ÃÑÁ/μÒÃÒ§à«¹μ ÔàÁμÃ) òõ.òð ± ò.ù òõ.ôö ± ô.òñ ð.øö

ÃÐÂÐàÇÅÒ¡ÒÃ·íÒ§Ò¹·Õèμ ŒÍ§ãªŒ¢ŒÍÁ×Íμ ‹Íà¹×èÍ§à©ÅÕèÂ
(ªÑèÇâÁ§μ ‹ÍÇÑ¹)(¤‹ÒÁÑ¸Â°Ò¹)

ö.ð ö.ð ð.÷ù

¢ŒÍÁÙÅ»˜ÞËÒ¢Í§Á×Í
¢ŒÒ§·ÕèÁÕÍÒ¡ÒÃ (¤¹)
- ¢ÇÒ ò(÷.÷) ö(òó.ñ)
- «ŒÒÂ ñ(ó.ø) ò(÷.÷)
- ·Ñé§ÊÍ§¢ŒÒ§ ø(óð.ø) ÷(òö.ù)
ÃÐÂÐàÇÅÒ·ÕèÁÕÍÒ¡ÒÃ (à´×Í¹)(¤‹ÒÁÑ¸Â°Ò¹) ñò.ð ö.ð ð.÷ó

¼Å¡ÒÃÈÖ¡ÉÒ 
¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ·Ñé§ËÁ´ òö ¤¹ áº‹§à»š¹ ò ¡ÅØ‹Á

¤×Í ¡ÅØ‹Á·´ÅÍ§ ññ ¤¹ ¡ÅØ‹Á¤Çº¤ØÁ ñõ ¤¹ ¼ÙŒà¢ŒÒÃ‹ÇÁ

¡ÒÃÇÔ¨ÑÂ¶Í¹μ ÑÇÃÐËÇ‹Ò§·íÒ¡ÒÃÇÔ¨ÑÂáÅÐäÁ‹ÊÒÁÒÃ¶μ Ô´μ ‹Íà¾×èÍ

μ Ô´μÒÁ»ÃÐàÁÔ¹¼Å¡ÒÃÃÑ¡ÉÒä´Œã¹¡ÅØ‹Á·´ÅÍ§ ò ¤¹áÅÐ

ã¹¡ÅØ‹Á¤Çº¤ØÁ ö ¤¹μÒÁÅíÒ´Ñº ¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂÊ‹Ç¹ãËÞ‹

à»š¹à¾ÈËÞÔ§ ÁÕÍÒÂØμ Ñé§áμ ‹ òø ¶Ö§ ö÷ »‚ ÁÕ¤‹Ò´Ñª¹ÕÁÇÅ¡ÒÂ

μ Ñé§áμ ‹ òð.óô ¶Ö§ óö.òñ ¡ÔâÅ¡ÃÑÁμ ‹ÍμÒÃÒ§àÁμÃ ÃÐÂÐàÇÅÒ

¡ÒÃ·íÒ§Ò¹·Õèμ ŒÍ§ãªŒ¢ŒÍÁ×Íà©ÅÕèÂ ö ªÑèÇâÁ§μ ‹ÍÇÑ¹ ·Ñé§ÊÍ§¡ÅØ‹Á

äÁ‹¾º¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ã¹¢ŒÍÁÙÅ¾×é¹°Ò¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§

Ê¶Ôμ Ô (¤‹Ò¾Õ>ð.ðõ) (´Ñ§áÊ´§ã¹μÒÃÒ§·Õè ñ)

Intervention
(n=11)

6 Discontinued
Study

2 Discontinued
Study

Assessment
1 month
(n=9)

Assessment
1 month
(n=9)

Control
(n=15)

Randomized (n=26)
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μÒÃÒ§·Õè ò áÊ´§¤Ðá¹¹ÃÇÁÍÒ¡ÒÃ»Ç´ ªÒ Í‹Í¹áÃ§ ÍÒ¡ÒÃªÒ¨¹μ ŒÍ§μ ×è¹¢Öé¹ÁÒ¡ÅÒ§´Ö¡¢Í§Á×Í*

¡ÅØ‹Á·´ÅÍ§ ¡ÅØ‹Á¤Çº¤ØÁ ¤‹Ò¾Õ
(¨íÒ¹Ç¹ = ññ) (¨íÒ¹Ç¹ = ñõ)

ð à ×́Í¹ òõ.÷ó ± ø.òò òð.õó ± ø.÷ ð.ñóù

ñ à ×́Í¹ òð.õõ ± ñð.ðó òð.ð÷ ± ÷.ù ð.øùó

¤‹Ò¤Ðá¹¹·Õèà»ÅÕèÂ¹á»Å§ (ñ-ð à´×Í¹) -õ.ñø ± õ.ñô -ð.ôö ± ó.ñ ð.ðñö

¤‹Ò¾Õ ð.ðð÷ ð.õöõ

¡ÅØ‹Á·´ÅÍ§ ¡ÅØ‹Á¤Çº¤ØÁ ¤‹Ò¾Õ
(¨íÒ¹Ç¹ = ññ) (¨íÒ¹Ç¹ = ñõ)

ð à ×́Í¹ ñò.öô + ó.ù ñð.ô÷ + ò.÷ ð.ñññ
ñ à ×́Í¹ ññ.ñø + ó.÷ù ññ + ó.ò ð.ùóô

¤‹Ò¤Ðá¹¹·Õèà»ÅÕèÂ¹á»Å§ (ñ-ð à´×Í¹) -ñ.ôö + ó.ò ð.ö + ñ.öô ð.ðóô

¤‹Ò¾Õ ð.ñöó ð.ñ÷ø

* ÇÑ´â´ÂãªŒ Thai Boston questionnaire ¤Ðá¹¹ ññ-õõ â´Â ññ ¤Ðá¹¹ ¤×ÍäÁ‹ÁÕ»˜ÞËÒàÅÂ õõ ¤Ðá¹¹¤×Í ÁÕ»˜ÞËÒÁÒ¡·ÕèÊØ´

¡ÒÃà»ÃÕÂºà·ÕÂº¼ÅÃÇÁ¤Ðá¹¹¢Í§¤ÇÒÁÂÒ¡ÅíÒºÒ¡

¢Í§¡ÒÃãªŒÁ×Íã¹¡Ô¨¡ÃÃÁμ ‹Ò§æ ÀÒÂã¹áμ ‹ÅÐ¡ÅØ‹Á·Õè ð áÅÐ ñ 

à´×Í¹ ¾ºÇ‹Ò¼ÅÃÇÁ¤Ðá¹¹ÁÕ¤‹ÒÅ´Å§ã¹¡ÅØ‹Á·Õèä´ŒÃÑº¡ÒÃ½§̃à¢çÁ

μÒÃÒ§·Õè ó áÊ´§¤Ðá¹¹ÃÇÁ¤ÇÒÁÊÒÁÒÃ¶¢Í§¡ÒÃãªŒÁ×Íã¹¡Ô¨¡ÃÃÁμ ‹Ò§æ**

** ÇÑ´â´ÂãªŒ Thai Boston questionnaire ¤Ðá¹¹ ø-ôð â´Â ø ¤Ðá¹¹¤×ÍÊÒÁÒÃ¶ãªŒ§Ò¹ä´ŒμÒÁ»Ã¡μ Ô ôð ¤Ðá¹¹¤×ÍäÁ‹ÊÒÁÒÃ¶ãªŒ§Ò¹ä´Œ

áμ ‹¡ÅÑºà¾ÔèÁ¢Öé¹ã¹¡ÅØ‹Á¤Çº¤ØÁ áÅÐàÁ×èÍà»ÃÕÂºà·ÕÂºÃÐËÇ‹Ò§

¡ÅØ‹ÁáÅÐ¾º¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô 

(¤‹Ò¾Õ=ð.ðóô) (´Ñ§áÊ´§ã¹μÒÃÒ§·Õè ó)

àÁ×èÍ´Ù»˜ÞËÒ·ÕèÁ×Í¢Í§¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂ¾ºÇ‹ÒÊ‹Ç¹ãËÞ‹

ÁÕ»Þ̃ËÒ·ÕèÁ×Í·Ñé§ÊÍ§¢ŒÒ§ ÃÐÂÐàÇÅÒ·ÕèÁÕ»Þ̃ËÒ·ÕèÁ×Íà»š¹ÁÒ¹Ò¹

à©ÅÕèÂ ñò áÅÐ ö à ×́Í¹ã¹¡ÅØ‹Á·´ÅÍ§áÅÐ¡ÅØ‹Á¤Çº¤ØÁμÒÁ

ÅíÒ´Ñº  ãªŒ Thai Boston questionnaire ÇÑ´ÃÒÂÅÐàÍÕÂ´¢Í§

ÍÒ¡ÒÃ»Ç´ ªÒ àË¹çºªÒ Í‹Í¹áÃ§ ÍÒ¡ÒÃªÒ¨¹μ ŒÍ§μ ×è¹¢Öé¹ÁÒ

¡ÅÒ§´Ö¡¢Í§Á×Í áÅÐ¤ÇÒÁÂÒ¡ÅíÒºÒ¡¢Í§¡ÒÃãªŒÁ×Íã¹

¡Ô¨¡ÃÃÁμ ‹Ò§æ â´Â»̃ÞËÒ·Õè¾ºÇ‹ÒÁÕÍÒ¡ÒÃÃØ¹áÃ§·ÕèÊØ´¤×Í 

ÍÒ¡ÒÃªÒºÃÔàÇ³Á×Í ÃÍ§Å§ÁÒ¤×ÍÍÒ¡ÒÃàË¹çºªÒºÃÔàÇ³

Á×Í ¼ÅÃÇÁ¤Ðá¹¹¢Í§ÍÒ¡ÒÃμ ‹Ò§æ ¤Ðá¹¹ ññ-õõ ¤×Í 

òõ.÷ó ± ø.òò áÅÐ òð.õó ± ø.÷ ¤ÇÒÁÂÒ¡ÅíÒºÒ¡¢Í§

¡ÒÃãªŒÁ×Íã¹¡Ô¨¡ÃÃÁμ ‹Ò§æ ¤Ðá¹¹ ø-ôð ¤×Í ñò.öô + ó.ù 

áÅÐ ñð.ô÷ + ò.÷ ã¹¡ÅØ‹Á·´ÅÍ§áÅÐã¹¡ÅØ‹Á¤Çº¤ØÁμÒÁ

ÅíÒ´Ñº (´Ñ§áÊ´§ã¹μÒÃÒ§·Õè ò áÅÐ ó μÒÁÅíÒ´Ñº) ·Ñé§ÊÍ§

¡ÅØ‹ÁäÁ‹¾º¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ã¹¢ŒÍÁÙÅ»˜ÞËÒ¢Í§Á×ÍÍÂ‹Ò§ÁÕ¹ÑÂ

ÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô (¤‹Ò¾Õ>ð.ðõ) 

¡ÒÃà»ÃÕÂºà·ÕÂº¼ÅÃÇÁ¤Ðá¹¹¢Í§ÍÒ¡ÒÃμ ‹Ò§æ 

ÀÒÂã¹áμ ‹ÅÐ¡ÅØ‹Á·Õè ð áÅÐ ñ à ×́Í¹ ¾ºÇ‹Ò¼ÅÃÇÁ¤Ðá¹¹

ÁÕ¤‹ÒÅ´Å§áμ ‹¾º¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô

à©¾ÒÐã¹¡ÅØ‹Á·Õèä´ŒÃÑº¡ÒÃ½§̃à¢çÁ (¤‹Ò¾Õ=ð.ðð÷) áÅÐàÁ×èÍà»ÃÕÂº

à·ÕÂºÃÐËÇ‹Ò§¡ÅØ‹ÁáÅŒÇ¾º¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ

·Ò§Ê¶Ôμ Ô (¤‹Ò¾Õ=ð.ðñö) (´Ñ§áÊ´§ã¹μÒÃÒ§·Õè ò)
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¡ÒÃà»ÃÕÂºà·ÕÂº ¤‹Ò latency SNAP ¢Í§àÊŒ¹»ÃÐÊÒ·
ÁÕà´ÕÂ¹·Õè ð áÅÐ ñ à ×́Í¹ ¾ºÇ‹ÒÁÕ¤‹ÒÅ´Å§à©ÅÕèÂ ð.óô ± 
ñ.õ áÅÐ ð.óö ± ñ.ò msec ã¹¡ÅØ‹Á·´ÅÍ§áÅÐ¡ÅØ‹Á¤Çº¤ØÁ
μÒÁÅíÒ´Ñº áμ ‹äÁ‹ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô 

(¤‹Ò¾Õ=ð.ùõó) (´Ñ§áÊ´§ã¹μÒÃÒ§·Õè ô)
¡ÒÃà»ÃÕÂºà·ÕÂº ¤‹Ò amplitude SNAP ¢Í§àÊŒ¹

»ÃÐÊÒ·ÁÕà´ÕÂ¹·Õè ð áÅÐ ñ à ×́Í¹ ¾ºÇ‹Òã¹¡ÅØ‹Á·´ÅÍ§ÁÕ
¤‹ÒÅ´Å§à©ÅÕèÂ ñ.ó ± ñ.ö uV ¡ÅØ‹Á¤Çº¤ØÁÁÕ¤‹Òà¾ÔèÁ¢Öé¹à©ÅÕèÂ 
ó.ùö ± ñð.øù uV áμ ‹äÁ‹ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ

·Ò§Ê¶Ôμ Ô (¤‹Ò¾Õ=ð.ðùù) (´Ñ§áÊ´§ã¹μÒÃÒ§·Õè ô)

¤‹Òà©ÅÕèÂ latency SNAP (msec)
¡ÅØ‹Á·´ÅÍ§ ¡ÅØ‹Á¤Çº¤ØÁ ¤‹Ò¾Õ

(¨íÒ¹Ç¹ = ññ) (¨íÒ¹Ç¹ = ñõ)
ð à ×́Í¹ ó.÷ñ ± ñ.ô õ.õù ± ö.ö ð.óöò

ñ à ×́Í¹ ó.ó÷ ± ñ.ø õ.òó ± ö.ø ð.óøö

¤‹Ò¤Ðá¹¹·Õèà»ÅÕèÂ¹á»Å§ (ñ-ð à´×Í¹) -ð.óô ± ñ.õ -ð.óö ± ñ.ò ð.ùõó

¤‹Ò¾Õ ð.ôö÷ ð.òöñ
¤‹Òà©ÅÕèÂ amplitude SNAP (uV)

¡ÅØ‹Á·´ÅÍ§ ¡ÅØ‹Á¤Çº¤ØÁ ¤‹Ò¾Õ
(¨íÒ¹Ç¹ = ññ) (¨íÒ¹Ç¹ = ñõ)

ð à ×́Í¹ óð.ôð ± ñö.ô òù.ôõ ± ñõ.ôò ð.øøñ

ñ à ×́Í¹ òù.ñð ± òñ.ó óó.ôñ ± ñø.ô÷ ð.õø÷

¤‹Ò¤Ðá¹¹·Õèà»ÅÕèÂ¹á»Å§ (ñ-ð à´×Í¹) -ñ.ó ± ñ.ö ó.ùö ± ñð.øù ð.ñùù

¤‹Ò¾Õ ð.öóö ð.ñ÷ù
¤‹Òà©ÅÕèÂ latency CMAPS (msec)

¡ÅØ‹Á·´ÅÍ§ ¡ÅØ‹Á¤Çº¤ØÁ ¤‹Ò¾Õ
(¨íÒ¹Ç¹ = ññ) (¨íÒ¹Ç¹ = ñõ)

ð à ×́Í¹ ô.÷ô ± ð.÷ ô.õ÷ ± ð.÷õ ð.õøñ

ñ à ×́Í¹ ô.öø ± ð.ö ô.õõ ± ð.÷ñ ð.öóõ

¤‹Ò¤Ðá¹¹·Õèà»ÅÕèÂ¹á»Å§ (ñ-ð à´×Í¹) -ð.ðö ± ð.õ -ð.ðò ± ð.óö ð.øñù

¤‹Ò¾Õ ð.öùù ð.øòö
¤‹Òà©ÅÕèÂ amplitude CMAPS (mV)

¡ÅØ‹Á·´ÅÍ§ ¡ÅØ‹Á¤Çº¤ØÁ ¤‹Ò¾Õ
(¨íÒ¹Ç¹ = ññ) (¨íÒ¹Ç¹ = ñõ)

ð à ×́Í¹ ò.óð ± ð.ùñ ò.õó ± ñ.óø ð.öóô

ñ à ×́Í¹ ò.ñù ± ñ.÷ò ò.øù ± ñ.òñ ð.òó÷

¤‹Ò¤Ðá¹¹·Õèà»ÅÕèÂ¹á»Å§ (ñ-ð à´×Í¹) -ð.ññ ± ñ.õ÷ ð.óö ± ð.õñ ð.òùô

¤‹Ò¾Õ ð.øòô ð.ðñø
¤‹Òà©ÅÕèÂ NCV (m/sec)

¡ÅØ‹Á·´ÅÍ§ ¡ÅØ‹Á¤Çº¤ØÁ ¤‹Ò¾Õ
(¨íÒ¹Ç¹ = ññ) (¨íÒ¹Ç¹ = ñõ)

ð à ×́Í¹ õö.øõ ± ñð.÷õ õô.÷ø ± ÷.øð ð.õ÷ö

ñ à ×́Í¹ õð.ø÷ ± ø.øø õó.óô ± ö.ðù ð.ôðõ

¤‹Ò¤Ðá¹¹·Õèà»ÅÕèÂ¹á»Å§ (ñ-ð à´×Í¹) -õ.ùø ± ñó.øö -ñ.ôô ± ö.õõ ð.óóò

¤‹Ò¾Õ ð.ñøó ð.ôðù

μÒÃÒ§·Õè ô áÊ´§¤‹Òà©ÅÕèÂ latency, amplitude SNAP, CMAPS áÅÐ NCV ¢Í§àÊŒ¹»ÃÐÊÒ·ÁÕà ṌÂ¹

¡ÒÃà»ÃÕÂºà·ÕÂº ¤‹Ò latency CMAPS ¢Í§àÊŒ¹»ÃÐÊÒ·ÁÕ
à´ÕÂ¹·Õè ð áÅÐ ñ à´×Í¹ ¾ºÇ‹ÒÁÕ¤‹ÒÅ´Å§à©ÅÕèÂ ð.ðö ± ð.õ áÅÐ 
ð.ðò ± ð.óö msec ã¹¡ÅØ‹Á·´ÅÍ§áÅÐ¡ÅØ‹Á¤Çº¤ØÁμÒÁÅíÒ´Ñº 

áμ ‹äÁ‹ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô (¤‹Ò¾Õ=ð.øñù)
(´Ñ§áÊ´§ã¹μÒÃÒ§·Õè ô)

¡ÒÃà»ÃÕÂºà·ÕÂº ¤‹Ò amplitude CMAPS ¢Í§àÊŒ¹
»ÃÐÊÒ·ÁÕà´ÕÂ¹·Õè ð áÅÐ ñ à ×́Í¹ ¾ºÇ‹Òã¹¡ÅØ‹Á·´ÅÍ§ÁÕ¤‹ÒÅ´
Å§à©ÅÕèÂ ð.ññ ± ñ.õ÷ mV ¡ÅØ‹Á¤Çº¤ØÁÁÕ¤‹Òà¾ÔèÁ¢Öé¹à©ÅÕèÂ ð.óö 
± ð.õñ mV áμ ‹äÁ‹ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô

(¤‹Ò¾Õ=ð.òùô) (´Ñ§áÊ´§ã¹μÒÃÒ§·Õè ô)
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ÇÔ¨ÒÃ³�
¡ÒÃÈÖ¡ÉÒÇÔ¨ÑÂ¤ÃÑé§¹Õéà»š¹¡ÒÃÈÖ¡ÉÒàªÔ§·´ÅÍ§áºº

ÊØ‹ÁáÅÐÁÕ¡ÅØ‹Áà»ÃÕÂºà·ÕÂºâ´Â¼ÙŒ»ÃÐàÁÔ¹äÁ‹·ÃÒºÇ‹Ò¼ÙŒà¢ŒÒÃ‹ÇÁ

§Ò¹ÇÔ¨ÑÂÍÂÙ‹ã¹¡ÅØ‹Áã´ à¾×èÍÈÖ¡ÉÒ»ÃÐÊÔ·¸Ô¼Å¡ÒÃ½˜§à¢çÁμ ‹Í¤‹Ò

¡ÒÃ¹íÒ¡ÃÐáÊ»ÃÐÊÒ·ÁÕà´ÕÂ¹ã¹âÃ¤àÊŒ¹»ÃÐÊÒ·ÁÕà´ÕÂ¹¶Ù¡¡´

·ÑººÃÔàÇ³¢ŒÍÁ×Í â´ÂÁÕ¼ÅÅÑ¾ �̧ËÅÑ¡¤×Í ¤‹Ò latency, amplitude 

SNAP áÅÐ CMAPS ¢Í§àÊŒ¹»ÃÐÊÒ·ÁÕà´ÕÂ¹·Õèà»ÅÕèÂ¹á»Å§

áÅÐ¼ÅÅÑ¾ �̧ÃÍ§¤×ÍÍÒ¡ÒÃ»Ç´ ªÒ Í‹Í¹áÃ§ ÍÒ¡ÒÃªÒ¨¹μ ŒÍ§

μ ×è¹¢Öé¹ÁÒ¡ÅÒ§´Ö¡¢Í§Á×ÍáÅÐ¤ÇÒÁÂÒ¡ÅíÒºÒ¡¢Í§¡ÒÃãªŒÁ×Íã¹

¡Ô̈ ¡ÃÃÁμ ‹Ò§æ áÅÐ¤ÇÒÁ¾Ö§¾Íã¨¢Í§¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ̈ ÑÂμ ‹Í¡ÒÃ

ãªŒ¡ÒÃ½§̃à¢çÁ ̈ Ò¡¼Å¡ÒÃÇÔ̈ ÑÂ¾ºÇ‹Ò¡ÒÃ½§̃à¢çÁ·íÒãËŒ¤‹Ò latency 

SNAP áÅÐ CMAPS ¢Í§àÊŒ¹»ÃÐÊÒ·ÁÕà´ÕÂ¹´Õ¢Öé¹áμ ‹äÁ‹ªÑ́ à¨¹

àª‹¹à´ÕÂÇ¡Ñ¹¡Ñºã¹¡ÅØ‹Á¤Çº¤ØÁ ÍÒ¨à»š¹à¾ÃÒÐÃÐÂÐàÇÅÒã¹¡ÒÃ

ÃÑ¡ÉÒà¾ÕÂ§á¤‹ ñ à ×́Í¹¹Ñé¹¹ŒÍÂà¡Ô¹ä»¨¹·íÒãËŒäÁ‹àËç¹¶Ö§¤ÇÒÁ

à»ÅÕèÂ¹á»Å§¢Í§¤‹Ò¡ÒÃ¹íÒ¡ÃÐáÊ»ÃÐÊÒ··Õè´Õ¢Öé¹ªÑ´à¨¹ ·Ñé§¹Õé

ÍÒ¨·íÒ¡ÒÃÈÖ¡ÉÒà¾ÔèÁàμ ÔÁÇ‹ÒËÒ¡·íÒ¡ÒÃÃÑ¡ÉÒã¹ÃÐÂÐàÇÅÒ·Õè

ÁÒ¡¡Ç‹Ò ñ à´×Í¹¨Ð·íÒãËŒ¼Å¤‹Ò¡ÒÃ¹íÒ¡ÃÐáÊ»ÃÐÊÒ·´Õ¢Öé¹

ªÑ´à¨¹áÅÐáμ¡μ ‹Ò§¨Ò¡¡ÒÃÃÑ¡ÉÒμÒÁÁÒμÃ°Ò¹ä´ŒËÃ×ÍäÁ‹

ã¹´ŒÒ¹¡ÒÃà»ÃÕÂºà·ÕÂºÍÒ¡ÒÃ»Ç´ ªÒ Í‹Í¹áÃ§ 

ÍÒ¡ÒÃªÒ¨¹μ ŒÍ§μ ×è¹¢Öé¹ÁÒ¡ÅÒ§´Ö¡¢Í§Á×Í â´ÂãªŒ Thai Boston 

μÒÃÒ§·Õè õ »˜ÞËÒ¨Ò¡¡ÒÃ½˜§à¢çÁ

»˜ÞËÒ¨Ò¡¡ÒÃ½˜§à¢çÁ ñ ÊÑ»´ÒË � 
ò ÊÑ»´ÒË � ó ÊÑ»´ÒË � ô ÊÑ»´ÒË �

¼ÙŒÃ‹ÇÁÇÔ¨ÑÂ

¤¹à ỐÁ

¼ÙŒÃ‹ÇÁÇÔ¨ÑÂ

¤¹ãËÁ‹

¼ÙŒÃ‹ÇÁÇÔ¨ÑÂ

¤¹à ỐÁ

¼ÙŒÃ‹ÇÁÇÔ¨ÑÂ

¤¹ãËÁ‹

¼ÙŒÃ‹ÇÁÇÔ¨ÑÂ

¤¹à ỐÁ

¼ÙŒÃ‹ÇÁÇÔ¨ÑÂ

¤¹ãËÁ‹
»Ç´ÀÒÂËÅÑ§½˜§à¢çÁ ò - - - - - -

ã¹´ŒÒ¹¤ÇÒÁ¾Ö§¾Íã¨¢Í§¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂμ ‹Í¡ÒÃ

ÃÑ¡ÉÒ ·Õè ñ à ×́Í¹ ÇÑ´â´ÂãªŒ numeric rating scale ¤Ðá¹¹ 

ð-ñð ¼ÙŒà¢ŒÒÃ‹ÇÁ§Ò¹ÇÔ̈ ÑÂ¡ÅØ‹Á·´ÅÍ§ãËŒ¤Ðá¹¹¤ÇÒÁ¾Íã¨à©ÅÕèÂ

¤ÇÒÁ¾Ö§¾Íã¨ (¤Ðá¹¹ ð-ñð)
¡ÅØ‹Á·´ÅÍ§ ¡ÅØ‹Á¤Çº¤ØÁ ¤‹Ò¾Õ

(¨íÒ¹Ç¹ = ññ) (¨íÒ¹Ç¹ = ñõ)
ñ à ×́Í¹ ÷.÷ó ± ó.ùð ô.øð ± ó.öø ð.ðö

μÒÃÒ§·Õè ö áÊ´§¤ÇÒÁ¾Ö§¾Íã¨¢Í§¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂμ ‹Í¡ÒÃÃÑ¡ÉÒ*

μ ‹Í¡ÒÃÃÑ¡ÉÒâ´ÂãªŒ¡ÒÃ½˜§à¢çÁ ÷.÷ó ± ó.ùð ã¹¢³Ð·Õè¡ÅØ‹Á

¤Çº¤ØÁãËŒ¤Ðá¹¹ ô.øð ± ó.öø áμ ‹äÁ‹¾º¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹

ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô (¤‹Ò¾Õ=ð.ðö) (´Ñ§áÊ´§ã¹μÒÃÒ§·Õè ö)

*ÇÑ´â´ÂãªŒ numeric rating scale ¤Ðá¹¹ ð-ñð â´Â ð ¤Ðá¹¹¤×ÍäÁ‹¾Ö§¾Íã¨ ñð ¤×Í¾Ö§¾Íã¨ÁÒ¡·ÕèÊØ´

ã¹´ŒÒ¹¡ÒÃÃÑ¡ÉÒâ´Â¡ÒÃ½̃§à¢çÁ¾ºÇ‹ÒÁÕ¼ÙŒÁÕ»˜ÞËÒ¨Ò¡

¡ÒÃ½˜§à¢çÁ ò ¤¹¨Ò¡¡ÅØ‹Á·´ÅÍ§·Ñé§ËÁ´ ññ ¤¹ (ÃŒÍÂÅÐ 

ñø) ¤×ÍÁÕÍÒ¡ÒÃ»Ç´μÃ§μ íÒáË¹‹§·Õè½˜§à¢çÁÀÒÂËÅÑ§¡ÒÃ½˜§

à¢çÁÍÂÙ‹ ñ-ò ÇÑ¹ áÅÐÁÕÍÒ¡ÒÃà©¾ÒÐÀÒÂËÅÑ§¡ÒÃ½˜§à¢çÁ¤ÃÑé§

áÃ¡à·‹Ò¹Ñé¹ ·Ñé§¹ÕéäÁ‹¾ºÀÒÇÐá·Ã¡«ŒÍ¹ÃŒÒÂáÃ§¨Ò¡¡ÒÃ½§̃à¢çÁ 

(´Ñ§áÊ´§ã¹μÒÃÒ§·Õè õ)

questionnaire ÀÒÂã¹áμ ‹ÅÐ¡ÅØ‹ÁÃÐËÇ‹Ò§àÃÔèÁμ Œ¹¡ÒÃ·´ÅÍ§

áÅÐ ñ à ×́Í¹ ÍÒ¡ÒÃμ ‹Ò§æ ¢Í§·Ñé§ÊÍ§¡ÅØ‹ÁÁÕ¤‹ÒÅ´Å§áμ ‹Å´

Å§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ôã¹¡ÅØ‹Á·Õèä Œ́ÃÑº¡ÒÃ½˜§à¢çÁà·‹Ò¹Ñé¹

áÅÐàÁ×èÍà»ÃÕÂºà·ÕÂºÃÐËÇ‹Ò§¡ÅØ‹Á¡ç¾ºÇ‹ÒÍÒ¡ÒÃ·ÕèÅ´Å§ÁÕ¤ÇÒÁ

áμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ ÔÍÕ¡´ŒÇÂ ·Ñé§¹ÕéáÊ´§ãËŒàËç¹

Ç‹Ò¡ÒÃ½§̃à¢çÁ·íÒãËŒÍÒ¡ÒÃμ ‹Ò§æ ¢Í§âÃ¤Å´Å§áÁŒÇ‹Ò¤‹Ò¡ÒÃ¹íÒ

¡ÃÐáÊ»ÃÐÊÒ·¨ÐäÁ‹à»ÅÕèÂ¹á»Å§·ÕèªÑ´à¨¹¡çμÒÁ

àª‹¹à ṌÂÇ¡Ñºã¹´ŒÒ¹¡ÒÃà»ÃÕÂºà·ÕÂº¤ÇÒÁÂÒ¡ÅíÒºÒ¡

¢Í§¡ÒÃãªŒÁ×Íã¹¡Ô¨¡ÃÃÁμ ‹Ò§æ â´ÂãªŒ Thai Boston ques-

tionnaire ¡ÅØ‹Á·Õèä Œ́ÃÑº¡ÒÃ½§̃à¢çÁÊÒÁÒÃ¶ãªŒ§Ò¹Á×Íã¹¡Ô̈ ¡ÃÃÁ

μ ‹Ò§æ ä Œ́́ Õ¢Öé¹ã¹¢³Ð·Õè¡ÒÃÃÑ¡ÉÒμÒÁÁÒμÃ°Ò¹ã¹¡ÅØ‹Á¤Çº¤ØÁ

¡ÅÑº·íÒãËŒ¡ÒÃãªŒ§Ò¹¢Í§Á×Íã¹¡Ô¨¡ÃÃÁμ ‹Ò§æ áÂ‹Å§ÍÂ‹Ò§àËç¹

ä Œ́ªÑ´

ã¹ Œ́Ò¹¤ÇÒÁ¾Ö§¾Íã¨¢Í§¼ÙŒà¢ŒÒÃ‹ÇÁ¡ÒÃÇÔ¨ÑÂâ´ÂãªŒ

numeric rating scale ¼ÙŒà¢ŒÒÃ‹ÇÁ§Ò¹ÇÔ̈ ÑÂ¡ÅØ‹Á·´ÅÍ§ãËŒ¤Ðá¹¹

¤ÇÒÁ¾Íã¨à©ÅÕèÂμ ‹Í¡ÒÃÃÑ¡ÉÒâ´ÂãªŒ¡ÒÃ½˜§à¢çÁÁÒ¡¡Ç‹Ò¡ÒÃ

ÃÑ¡ÉÒ·Õèà»š¹ÁÒμÃ°Ò¹ áÁŒÇ‹Ò¡ÒÃ¤íÒ¹Ç³ã¹·Ò§Ê¶Ôμ ÔáÅŒÇ¨ÐäÁ‹

¾º¤ÇÒÁáμ¡μ ‹Ò§¡çμÒÁ ¡ÒÃ·Õè¼ÙŒà¢ŒÒÃ‹ÇÁ§Ò¹ÇÔ̈ ÑÂ¡ÅØ‹Á·´ÅÍ§ãËŒ

¤Ðá¹¹¤ÇÒÁ¾Íã¨à©ÅÕèÂμ ‹Í¡ÒÃÃÑ¡ÉÒâ´ÂãªŒ¡ÒÃ½§̃à¢çÁÁÒ¡¡Ç‹Ò

ÍÒ¨à¹×èÍ§ÁÒ¨Ò¡ÍÒ¡ÒÃ¢Í§âÃ¤´Õ¢Öé¹ ÊÒÁÒÃ¶ãªŒÁ×Í·íÒ§Ò¹áÅÐ
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¡Ô¨¡ÃÃÁμ ‹Ò§æ ä´Œ´Õ¢Öé¹áÅÐ¡ÒÃ·Õè¼ÙŒà¢ŒÒÃ‹ÇÁ§Ò¹ÇÔ¨ÑÂμ ŒÍ§ÁÒ¾º

á¾·Â�à¾×èÍÃÑº¡ÒÃ½˜§à¢çÁ ÍÒ·ÔμÂ�ÅÐ ò ¤ÃÑé§ ·íÒãËŒ¼ÙŒà¢ŒÒÃ‹ÇÁ

§Ò¹ÇÔ¨ÑÂÃÙŒÊÖ¡Ç‹Òä´ŒÃÑº¡ÒÃ´ÙáÅÃÑ¡ÉÒ ÊÍº¶ÒÁáÅÐμ Ô´μÒÁ

ÍÒ¡ÒÃÍÂ‹Ò§ã¡ÅŒªÔ´¡Ç‹Òã¹¼ÙŒà¢ŒÒÃ‹ÇÁ§Ò¹ÇÔ¨ÑÂã¹¡ÅØ‹Á¤Çº¤ØÁ·Õè

¹Í¡¨Ò¡¤ÃÑé§áÃ¡·ÕèàÃÔèÁ§Ò¹ÇÔ¨ÑÂä Œ́ÃÑº¡ÒÃÃÑ¡ÉÒμÒÁÁÒμÃ°Ò¹

áÅŒÇ¡çä´ŒÃÑºá¤‹¡ÒÃâ·ÃÈÑ¾·�ä»ÊÍº¶ÒÁÍÒ¡ÒÃà·‹Ò¹Ñé¹ ËÒ¡

äÁ‹ÁÕÍÒ¡ÒÃ¼Ô´»Ã¡μ Ôà¾ÔèÁÁÒ¡¢Öé¹ ¡ç¨ÐÁÒ¾ºá¾·Â�¤ÃÑé§μ ‹Íä»

ã¹ÍÕ¡ ñ à ×́Í¹

¡ÒÃÃÑ¡ÉÒâ´Â¡ÒÃ½˜§à¢çÁ·Ñé§ËÁ´ ø ¤ÃÑé§à»š¹ÃÐÂÐàÇÅÒ

¹Ò¹ ñ à´×Í¹¹Ñé¹áÁŒ¨ÐäÁ‹ÁÕ»ÃÐÊÔ·¸Ô¼Å·ÕèªÑ´à¨¹μ ‹Í¤‹Ò¡ÒÃ¹íÒ

¡ÃÐáÊ»ÃÐÊÒ·ÁÕà´ÕÂ¹ã¹âÃ¤àÊŒ¹»ÃÐÊÒ·ÁÕà´ÕÂ¹¶Ù¡¡´·Ñº

ºÃÔàÇ³¢ŒÍÁ×Í áμ ‹¡ç·íÒãËŒÍÒ¡ÒÃμ ‹Ò§æ ¢Í§âÃ¤ Ṍ¢Öé¹ ·íÒãËŒ¼ÙŒ

»†ÇÂÊÒÁÒÃ¶ãªŒÁ×Íã¹¡ÒÃ·íÒ¡Ô¨¡ÃÃÁμ ‹Ò§æ ä Œ́´Õ¢Öé¹ ¼ÙŒ»†ÇÂÁÕ

¤ÇÒÁ¾Ö§¾Íã¨ã¹¡ÒÃÃÑ¡ÉÒ ¼Å¢ŒÒ§à¤ÕÂ§¹ŒÍÂáÅÐäÁ‹ÃØ¹áÃ§ 

ÍÕ¡·Ñé§ÃÒ¤Ò¢Í§ÍØ»¡Ã³ �ã¹¡ÒÃ½§̃à¢çÁ¡çÁÕÃÒ¤Ò¶Ù¡ ÊÒÁÒÃ¶à»š¹

ÍÕ¡á¹Ç·Ò§àÅ×Í¡ã¹¡ÒÃ¾Ô¨ÒÃ³ÒÃ‹ÇÁÃÑ¡ÉÒ¡Ñº¡ÒÃÃÑ¡ÉÒ·Õèà»š¹

ÁÒμÃ°Ò¹ä´Œμ ‹Íä»

ÊÃØ»
 ¡ÒÃÃÑ¡ÉÒâÃ¤àÊŒ¹»ÃÐÊÒ·ÁÕà´ÕÂ¹¶Ù¡¡´·ÑººÃÔàÇ³
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Abstract

The Effect of Needle Acupuncture on Nerve Conduction Study of the Median Nerve in Patients with Carpal Tunnel 

Syndrome: A Randomized Controlled Trial: A Preliminary Study

Chuenchom Chueluecha, Wichit Supamethangkura

Department of Rehabilitation Medicine, Faculty of Medicine, Thammasat University

Objectives: To study the effectiveness of needle acupuncture on nerve conduction study of the median nerve in 

patients with carpal tunnel syndrome by comparing the difference in latency and amplitude of sensory 

nerve action potential (SNAP) and compound nerve action potentials (CMAPS). The study also examines 

the difference in symptom intensity and treatment satisfaction using a Boston questionnaire which was 

translated into Thai and was administered one month before and one month after the procedure. 

Study design: A randomized single-blinded controlled trial 

Setting: Outpatient Department, Thammasat Hospital

Subjects: Twenty - six patients with mild to moderate carpal tunnel syndrome

Methods: Patients were randomized into 2 groups: the intervention group (received needle acupuncture treatment) 

and the control group (didn’t receive needle acupuncture). Both groups were given standard conservative 

treatment.  

Results: There were 11 patients in the intervention group and 15 patients in the control group. No statistical dif-

ference was found in demographic data between both groups (p>0.05). The latency of SNAP and CMAPS 

one month before and one month after in both groups had improved but there was no signifi cant sta-

tistical difference (p>0.05). The amplitude of SNAP and CMAPS in the acupuncture group had decreased 

while in the control group it had improved but there was still no signifi cant statistical difference (p>0.05). 

Symptom intensity on the Boston questionnaire at 0, and 1 month were decreased in both groups and 

has signifi cant statistic difference between both groups (p≤0.05). Using hands in activities on a Thai Boston 

questionnaire was better in acupuncture group but was worse in control group and also has signifi cant 

statistic difference between both groups (p≤0.05). Treatment satisfaction on a numeric rating scale, in 

acupuncture group was better than control group but no signifi cant statistic difference (p>0.05).

Conclusions: One-month treatment of carpal tunnel syndrome by needle acupuncture can improve nerve conduction 

study of median nerve like standard treatment. However, symptom intensity and using hands in activities 

are better than standard treatment.

Key words: Needle acupuncture, Nerve conduction study of median nerve, Carpal tunnel syndrome
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