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Abstract 

Robot-assisted therapy combined with task-oriented training is an emerging approach 

in post-stroke upper limb rehabilitation. However, many robotic-assisted training programs  

do not incorporate activities that are directly relevant to patients’ daily livi ng activities.  

This study aimed to evaluate the feasibility of developing a training program based on  

a task-oriented approach using the Gloreha Sinfonia robotic glove, which facilitates grasp and 

release movements in individuals with post-stroke upper limb impairments. Five stroke 

survivors participated in the study, performing ųve activities of daily living 	"%-s
 - drinking 

water from a bottle, folding fabric, using a fork and spoon for eating, using scissors, and 

opening/closing a book - with and without robotic assistance. Usability and acceptability 

were assessed using the System Usability Scale 	SUS
, while preliminary functional efųcacy 

was determined based on task completion rates. The mean SUS score was 74 ± 23.42, 

surpassing the standard usability benchmark of 68, indicating high usability and acceptance 

among participants. Task completion rates increased from 71.97% without robotic assistance 

to 1��% with the robotic glove. These ųndings suggest that integrating the Gloreha Sinfonia 

robotic glove into task-oriented training is a feasible approach for enhancing upper limb 

rehabilitation in stroke survivors. 

 

Keywords : Stroke, Robot-assisted therapy, Task-oriented approach, Upper limb rehabilitation 
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ïìîĈ 

ēøÙĀúĂéđúČĂéÿöĂÜđðŨîðŦâĀćÿćíćøèÿč×ìĊ ęÿĈÙĆâìĆ ęüēúÖ đóøćąđðŨîÿćđĀêčÖćøđÿĊ÷ßĊüĉê×ĂÜ

ðøąßćÖøēúÖÿĎÜÿčéđðŨîĂĆîéĆï 2 øĂÜÝćÖēøÙöąđøĘÜ ĒúąđðŨîÿćđĀêč×ĂÜÙüćöóĉÖćø×ĂÜðøąßćÖøēúÖÿĎÜÿčé  

đðŨîĂĆîéĆï 31Ĕîðøąđìýĕì÷ ēøÙĀúĂéđúČĂéÿöĂÜđðŨîÿćđĀêčÿĈÙĆâìĊęìĈĔĀšđÖĉéÖćøđÿĊ÷ßĊüĉêĒúąÙüćöóĉÖćø 

ÝćÖåćî×šĂöĎú×ĂÜÿĈîĆÖÜćîĀúĆÖðøąÖĆîÿč×õćóĒĀŠÜßćêĉóïüŠćĂčïĆêĉÖćøèŤ×ĂÜñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜ  

đóĉęöÿĎÜ×ċĚîêĆĚÜĒêŠðŘ 2�6� ëċÜðŘ 2�6� óïĂčïĆêĉÖćøèŤñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜÿĎÜ×ċĚîÝćÖ 278.49 ĔîðŘ 2�6� 

đðŨî 33�.72 êŠĂðøąßćÖøĒÿîÙîìĊęöĊĂć÷čêĆĚÜĒêŠ 1� ðŘ×ċĚîĕð ĔîðŘ 2�6�2 ñĎšøĂéßĊüĉêÝćÖēøÙĀúĂéđúČĂéÿöĂÜ

ÿŠüîĔĀâŠÝąĀúÜđĀúČĂÙüćöïÖóøŠĂÜĒúąÙüćöóĉÖćøìĊęÝĈÖĆéÙüćöÿćöćøëĔîÖćøìĈÖĉÝÖøøöÖćøéĈđîĉîßĊüĉê3      

ÝćÖÖćøýċÖþćìĊęñŠćîöćóïüŠćÖćøđÙúČęĂîĕĀüĒ×îĒúąöČĂÝąöĊÖćøôŚŪîêĆüîšĂ÷ÖüŠćÖćøôŚŪîêĆü×ĂÜ×ć  

đđúąúĈêĆüĂ÷ŠćÜđĀĘîĕéšßĆé4  àċęÜÖćøÿĎâđÿĊ÷ÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀüĒ×îĒúąöČĂđðŨîÿćđĀêčĀîċęÜìĊęÝĈÖĆé

ÙüćöÿćöćøëĔîÖćøìĈÖĉÝÖøøöÖćøéĈđîĉîßĊüĉê×ĂÜñĎšøĂéßĊüĉêÝćÖēøÙĀúĂéđúČĂéÿöĂÜ � éĆÜîĆĚîÖćøôŚŪîôĎ

ÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀüĒ×îĒúąöČĂĔĀšÖúĆïöćĔßšÜćîĕéšÝċÜÝĈđðŨîĂ÷ŠćÜ÷ĉęÜđóøćąÝąîĈöćàċęÜÖćøéĈøÜßĊüĉê

ĕéšĂ÷ŠćÜĂĉÿøąĒúąóċęÜóćêĆüđĂÜĕéšöćÖìĊęÿčé  

ðŦÝÝčïĆîöĊÖćøîĈüĉíĊöčŠÜđîšîÖĉÝÖøøö 	Task-oriented approach
 ĀøČĂìĊęđøĊ÷ÖüŠć Functional based 

approach öćßŠü÷ĔîÖćøôŚŪîôĎÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀüĒ×îĒúąöČĂĔîñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜ  

üĉíĊöčŠÜđîšîÖĉÝÖøøöđðŨîüĉíĊÖćøìĊęÿŠÜđÿøĉöÖćøöĊóùêĉÖøøöÖćøđÙúČęĂîĕĀü×ĂÜïčÙÙú 	.otor behavior
 ēé÷đîšî

ÙüćöÿĆöóĆîíŤøąĀüŠćÜñĎšøĆïïøĉÖćø 	$lient
 ÖĉÝÖøøö 	Task
 ĒúąÿĉęÜĒüéúšĂö 	&nvironment
 đóČęĂîĈĕðÿĎŠ 

Öćøđóĉ ęöÙüćöÿćöćøëĔîÖćøìĈÖĉÝÖøøöÖćøéĈđîĉîßĊüĉê 	0ccupational performance
 ìĊ ęöĊÙüćö

đÞóćąđÝćąÝÜĔîĒêŠúąïčÙÙú6  üĉíĊöčŠÜđîšîÖĉÝÖøøöđðŨîĀîċęÜĔîüĉíĊÖćøïĈïĆéìĊęöĊĀúĆÖåćîđßĉÜðøąÝĆÖþŤ÷Čî÷ĆîëċÜ

ðøąÿĉìíĉñúĔîÖćøôŚŪîôĎÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀüĒ×îĒúąöČĂĔîñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜ7 ēé÷üĉíĊ

öčŠÜđîšîÖĉÝÖøøöÝąĔßšÖĉÝÖøøöìĊęöĊÝčéöčŠÜĀöć÷ 	Functional Tasks
 ĀøČĂÖĉÝÖøøöìĊęñĎšðśü÷ÙčšîđÙ÷öćßŠü÷ôŚŪîôĎ

ÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀüĒ×îĒúąöČĂ üĉíĊÖćøîĊĚđßČęĂüŠćÖćøĔĀšñĎšðśü÷ìĈÖĉÝÖøøöàĚĈ ė  Ă÷ŠćÜđóĊ÷ÜóĂ  

ÖćøÝĆéÿõćóĒüéúšĂö ÖćøüĉđÙøćąĀŤÖĉÝÖøøöĔĀšđĀöćąÿöÖĆïÙüćöÿćöćøë×ĂÜñĎšðśü÷ ĒúąÖćøĔĀš×šĂöĎú

÷šĂîÖúĆïĒÖŠñĎšðśü÷ÝąßŠü÷ôŚŪîôĎøąïïðøąÿćììĊęïÖóøŠĂÜĕð8 ÝćÖÖćøýċÖþćìĊęñŠćîöćóïüŠćÖćøĔßšÖĉÝÖøøöìĊę

ÿĆöóĆîíŤÖĆïÖĉÝÖøøöÖćøéĈđîĉîßĊüĉê ìĊęîĈüĆêëčÝøĉÜĔîßĊüĉêðøąÝĈüĆîöćĔßšĔîÖćøòřÖÝąßŠü÷đóĉęöĂĆêøćÖćøöĊÿŠüî

øŠüöĒúąđóĉęöðøąÿĉìíĉõćóÖćøđÙúČęĂîĕĀü×ĂÜñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜĕéš 9 

Ĕîøą÷ą 2� ðŘìĊęñŠćîöćĕéšöĊÖćøîĈĀčŠî÷îêŤßŠü÷ïĈïĆé 	Robots-"ssisted Therapy
 öćĔßšĔîÖćøôŚŪîôĎ

ÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀü×ĂÜñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜ đóøćąđðŨîüĉíĊÖćøìĊęÙøĂïÙúčöĂÜÙŤðøąÖĂïìĊę

ÿĈÙĆâ×ĂÜÖćøôŚŪîÿõćóéšćîøąïïðøąÿćì 	/europlasticity
 ēé÷ĀčŠî÷îêŤßŠü÷ïĈïĆéÝąßŠü÷ĔĀšñĎ šðśü÷

đÙúČęĂîĕĀüàĚĈ ė 	Repetitive
 Ă÷ŠćÜđ×šö×šî 	*ntensive
 øüöìĆĚÜßŠü÷đóĉęöĒøÜÝĎÜĔÝĔîÖćøìĈÖćøđÙúČęĂîĕĀü 

	.otivation
 ÿŠÜñúĔĀšñĎšðśü÷đÖĉéÙüćöøŠüööČĂĔîÖćøïĈïĆéôŚŪîôĎ àċęÜëČĂđðŨîðŦÝÝĆ÷ìĊęìĈĔĀšÖćøïĈïĆéôŚŪîôĎ  

öĊðøąÿĉìíĉõćóöćÖ÷ĉęÜ×ċĚî1�,11 ðŦÝÝčïĆîöĊĀčŠî÷îêŤßŠü÷ïĈïĆéìĊęĔßšĔîÖćøôŚŪîôĎÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀüĒ×î

ĒúąöČĂĔîñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜĀúćÖĀúć÷ßîĉé đßŠî MIT-M"/US, "RM-Guide, #i-Manu-Track, 
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Reharob, Armeo@Spring Ēúą Gloreha Sinfonia đðŨîêšî ēé÷ĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷ 

(Gloreha Sinfonia) ëČĂüŠćđðŨîĀčŠî÷îêŤßŠü÷ïĈïĆéßîĉéĀîċęÜìĊęßŠü÷ôŚŪîôĎÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀüĒ×îĒúą

öČĂĔîñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜ ÿćöćøëĔßšĕéšÖĆïñĎšðśü÷ĔîìčÖßŠüÜ×ĂÜÖćøôŚŪîêĆü ĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć 

àĉîēôđîĊ÷ öĊÖćøĂĂÖĒïïëčÜöČĂĔĀšÿîĆïÿîčîÖćøđÙúČęĂîĕĀü×ĂÜ×šĂêŠĂîĉĚüöČĂĔîēĀöé Bilateral therapy, 

Passive mobilization, Active-assisted mobilization Ēúą Interactive games öĊêĆüßŠü÷øĆïîĚĈĀîĆÖ×ĂÜ

Ē×îđđïïĕéîćöĉÖ đđÿéÜñúéšü÷àĂôđđüøŤõćóđđĂîîĉđößĆęî 3 öĉêĉ öĊđĂôđôÖêŤđÿĊ÷ÜĒúąüĉéĊēĂ ĒÿéÜñúñŠćî

ÙĂöóĉüđêĂøŤìĆßÿÖøĊî öĊēêŢąìĊęĂĂÖđđïïêćöĀúĆÖÖúýćÿêøŤ ÿćöćøëðøĆïĔĀšđĀöćąÿöÖĆïÖćøìĈÖĉÝÖøøö ×ĂÜ

ñĎšðśü÷ĒêŠúąïčÙÙúĕéš12 

ÝćÖÖćøýċÖþćìĊęñŠćîöćóïüŠćĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷ ßŠü÷úéĂćÖćøđÖøĘÜ×ĂÜÖúšćöđîČĚĂ

ĔîñĎ šðśü÷ēøÙĀúĂéđúČĂéÿöĂÜĕéš13,14 Bressi ĒúąÙèąóïüŠćÖćøïĈïĆééšü÷Āč Šî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć  

àĉîēôđîĊ÷ ēé÷ĔßšēĀöé Passive, Active-assisted Ēúą Active mobilization øŠüöÖĆïÖćøøĆÖþćĒïïéĆĚÜđéĉö

ßŠü÷ôŚŪîôĎÙüćöÿćöćøëìćÜðøąÿćìøĆïÙüćöøĎšÿċÖĒúąÖćøđÙúČęĂîĕĀü×ĂÜöČĂìĊęđðŨîĂĆöóćêĔîñĎšðśü÷ēøÙĀúĂé

đúČĂéÿöĂÜüĆ÷đéĘÖĕéš15 ÿĂéÙúšĂÜÖĆïÖćøýċÖþć×ĂÜ Gobbo ĒúąÙèąìĊęóïüŠćÖćøïĈïĆééšü÷ĀčŠî÷îêŤßŠü÷ïĈïĆé

ÖúĂøĊăć àĉîēôđîĊ÷ ĔîēĀöé Passive mobilization đóĊ÷ÜÙøĆĚÜđéĊ÷ü ßŠü÷ÿŠÜđÿøĉöÖćøĕĀúđüĊ÷î×ĂÜđúČĂé 

ĔîĒ×îÿŠüîïî àċęÜĂćÝöĊñúßŠü÷úéĂćÖćøđÖøĘÜ×ĂÜÖúšćöđîČĚĂ úéÙüćöøĎšÿċÖĀîĆÖ úéĂćÖćø÷ċéêĉé×ĂÜ×šĂêŠĂ 

øüöìĆĚÜúéĂćÖćøðüéĔîñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜĕéš14  Lee ĒúąÙèą4 ĕéšìĈÖćøýċÖþćñú×ĂÜÖćøïĈïĆééšü÷

ĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷ êŠĂÖćøôŚŪîôĎÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀü×ĂÜĒ×î ÖćøìĈÜćî×ĂÜöČĂ 

ĒúąÙüćöÿćöćøëĔîÖćøìĈÖĉÝüĆêøðøąÝĈüĆîĔîñĎ šðśü÷ēøÙĀúĂéđúČĂéÿöĂÜ ĔîÖćøýċÖþćîĊ Ě Lee Ēúą 

ÙèąđúČĂÖĔßšēĀöé Passive, Active-assisted mobilization Ēúą Interactive game ĔîÖćøĔĀšÖćøïĈïĆé 

Lee ĒúąÙèąđðŨîìĊöĒøÖìĊęĔßšēĀöé Active-assisted mobilization øŠüöÖĆïüĉíĊÖćøòřÖĒïïöčŠÜđîšîÖĉÝÖøøöĔî

ÖćøôŚŪîôĎÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀü×ĂÜñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜ ēé÷ÖĉÝÖøøöìĊęđúČĂÖĔßšÝąđðŨîÖĉÝÖøøö

êŠĂúĎÖïćýÖŤìĊęöćóøšĂöÖĆïêĆüđÙøČęĂÜ ñúÖćøýċÖþćóïüŠćÖćøòřÖēé÷ĔßšĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷  

ßŠü÷ôŚŪîôĎÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀü×ĂÜĒ×î ÖćøìĈÜćî×ĂÜöČĂ ĒúąÙüćöÿćöćøëĔîÖćøìĈÖĉÝüĆêø

ðøąÝĈüĆîĔîñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜ ĒêŠĕöŠóïÙüćöĒêÖêŠćÜĔîéšćîÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀüøąĀüŠćÜ

ñĎšøĆïïøĉÖćøēøÙĀúĂéđúČĂéÿöĂÜÖúčŠöÙüïÙčöĒúąÖúčŠöìéúĂÜ 

ĒöšüŠćÝąđøĉęööĊÖćøîĈĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷øŠüöÖĆïüĉíĊÖćøòřÖĒïïöčŠÜđîšîÖĉÝÖøøööćĔßš

ĔîÖćøôŚŪîôĎÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀü×ĂÜñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜïšćÜĒúšü Ă÷ŠćÜĕøÖĘêćöúĆÖþèą  

×ĂÜÖĉÝÖøøöìĊęĔßš÷ĆÜđðŨîÖĉÝÖøøöìĊęöćóøšĂöÖĆïêĆüđÙøČęĂÜ ĕöŠĔßŠÖĉÝÖøøöìĊęÿĆöóĆîíŤÖĆïÖĉÝÖøøöÖćøéĈđîĉîßĊüĉê  

×ĂÜñĎšðśü÷Ă÷ŠćÜĒìšÝøĉÜ15 üĆêëčìĊęîĈöćĔßšðøąÖĂïÖćøòřÖđðŨîđóĊ÷ÜúĎÖïćýÖŤĕöŠĔßŠüĆêëčìĊęĔßšĔîÖćøìĈÖĉÝÖøøö  

ÖćøéĈđîĉîßĊüĉêĂ÷ŠćÜĒìšÝøĉÜ Chen ĒúąÙèą16 ÖúŠćüüŠćĔîÖćøĔßšüĉíĊÖćøòřÖĒïïöčŠÜđîšîÖĉÝÖøøöñĎšðśü÷öĆÖÝąöĊ

Ùüćö÷ćÖúĈïćÖĔîÖćøĀ÷ĉïÝĆïüĆêëč ĂĊÖìĆĚÜñĎšĔĀšÖćøïĈïĆéÖĘÝąðøąÿïÙüćöúĈïćÖĔîÖćøĔĀšÖć øßŠü÷đĀúČĂ 

ñĎšðśü÷Ā÷ĉïÝĆïüĆêëčđßŠîđéĊ÷üÖĆî ĒöšüŠćĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷ÝąëĎÖĂĂÖĒïïöćđóČęĂßŠü÷Ĕî  

ÖćøđÙúČęĂîĕĀü×šĂêŠĂîĉĚüöČĂ Ă÷ŠćÜĕøÖĘêćöđîČęĂÜÝćÖÖćøĔßšüĉíĊÖćøòřÖĒïïöčŠÜđîšîÖĉÝÖøøöìĊęĔßšÖĉÝÖøøöìĊęÿĆöóĆîíŤ
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ÖĆïÖĉÝÖøøöÖćøéĈđîĉîßĊüĉê×ĂÜñĎšðśü÷Ă÷ŠćÜĒìšÝøĉÜöĊÙüćöĀúćÖĀúć÷×ĂÜøĎðøŠćÜĒúą×îćé×ĂÜüĆêëč ĂĊÖìĆĚÜĔî

ÖćøìĈÖĉÝÖøøöÖćøéĈđîĉîßĊüĉêñĎšðśü÷÷ĆÜêšĂÜĔßšÖćøđÙúČęĂîĕĀü×ĂÜ×šĂêŠĂĂČęî ė ðøąÖĂïÖćøìĈÖĉÝÖøøöéšü÷ 

ÙèąñĎšüĉÝĆ÷ÝċÜöĊÙüćöÿîĔÝìĊęÝąýċÖþćÙüćöđðŨîĕðĕéšĔîÖćøóĆçîćēðøĒÖøöÖćøòřÖêćöüĉíĊöčŠÜđîšîÖĉÝÖøøöìĊęĔßš

ÖĉÝÖøøöìĊęÿĆöóĆîíŤÖĆïÖĉÝÖøøöÖćøéĈđîĉîßĊüĉê×ĂÜñĎšðśü÷Ă÷ŠćÜĒìšÝøĉÜ ēé÷ĔßšĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēô

đîĊ÷ ĔîÖćøýċÖþćîĊĚÙèąñĎšüĉÝĆ÷đúČĂÖÖĉÝÖøøöìĊęÝąîĈöćóĆçîćđðŨîēðøĒÖøöÖćøòřÖêćöüĉíĊöčŠÜđîšîÖĉÝÖøøö  

ēé÷ĔßšĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷ ÝĈîüî 5 ÖĉÝÖøøö ðøąÖĂïéšü÷ ÖćøéČęöîĚĈÝćÖ×üé ÖćøóĆïñšć 

ÖćøĔßšßšĂîĒúąÿšĂöêĆÖúĎÖðŦéĂĂÖÝćÖÝćî ÖćøĔßšÖøøĕÖø ĒúąÖćøđðŗé/ðŗé ĀîĆÜÿČĂ ēé÷ÖĉÝÖøøöđĀúŠćîĊĚ  

ĕéšñŠćîÖćøÿĈøüÝĒúšüüŠćđðŨîÖĉÝÖøøöìĊęêøÜÖĆïÙüćöêšĂÜÖćøĒúąöĊÙüćöÿĆöóĆîíŤÖĆïÖĉÝÖøøöÖćøéĈđîĉîßĊüĉê×ĂÜ

ñĎšøĆïïøĉÖćøēøÙĀúĂéđúČĂéÿöĂÜÿŠüîĔĀâŠĔîðøąđìýĕì÷17 đøĉęöìĈÖćøýċÖþćĔîñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜ

ÝĈîüî 5 Ùî ÙèąñĎšüĉÝĆ÷ĀüĆÜüŠćñúÖćøýċÖþćüĉÝĆ÷ĔîÙøĆĚÜîĊĚÝąöĊðøąē÷ßîŤêŠĂïčÙúćÖøìćÜÖćøĒóì÷ŤĔîÖćøđðŨî

ÝčéđøĉęöêšîĔîÖćøĔßšĀčŠî÷îêŤßŠü÷ïĈïĆéÿĈĀøĆïóĆçîćēðøĒÖøöÖćøòřÖêćöüĉíĊöčŠÜđîšîÖĉÝÖøøöĒúąÿćöćøëîĈĕð

óĆçîćĀøČĂêŠĂ÷ĂéÖćøýċÖþćüĉÝĆ÷ĔîĂîćÙêêŠĂĕð 

 

üĉíĊÖćøýċÖþć 

ÜćîüĉÝĆ÷îĊ ĚđðŨîÖćøýċÖþćÙüćöđðŨîĕðĕéšĔîÖćøóĆçîćēðøĒÖøöÖćøòřÖêćöüĉíĊöč ŠÜđîšîÖĉÝÖøøö  

ēé÷ĔßšĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷ ÿĈĀøĆïñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜ ìĈÖćøÙĆéđúČĂÖÖúčŠöêĆüĂ÷ŠćÜ

ĒïïđÞóćąđÝćąÝÜ (Purposive sampling) ÝĈîüî 5 Ùî ēé÷öĊÙčèÿöïĆêĉéĆÜîĊĚ đÖèæŤÖćøÙĆéđ×šć  

(1) ĕéšøĆïÖćøüĉîĉÝÞĆ÷üŠćđðŨîñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜĒúąöĊõćüąĂĆöóćêÙøċęÜàĊÖ×ĂÜĒ×îĒúąöČĂ×šćÜìĊęëîĆé   

(2) öĊĂć÷č 2� ðŘ×ċĚîĕð (3) ÝćÖÖćøÿĆöõćþèŤ ĕöŠöĊïćéĒñú ĕöŠöĊĂćÖćøïćéđÝĘïĀøČĂðüéïøĉđüèĒ×îĒúąöČĂ  

ĕöŠöĊÙüćöñĉéðÖêĉìćÜÖćøöĂÜđĀĘîĀøČĂĀćÖöĊêšĂÜĕéšøĆïÖćøĒÖšĕ×Ēúšü (4) öĊÙüćöêċÜêĆü×ĂÜÖúšćöđîČĚĂĔîøąéĆïìĊę

÷ĆÜÿćöćøëđÙúČęĂîĕĀüĕéš Modiųed Ashworth scale ĕéšñúÙąĒîîîšĂ÷ÖüŠć 3 (5) Brunnstrom stage II-V 

(6) ÿöĆÙøĔÝĒúą÷ĉîéĊđ×šćøŠüöÖćøýċÖþć đÖèæŤÖćøÙĆéĂĂÖ (1) đ×šćđÖèæŤÿÜÿĆ÷õćüąÿöĂÜđÿČęĂö ìéÿĂïéšü÷

ĒïïìéÿĂï MSET-1� ÞïĆïõćþćĕì÷ ĕéšÙąĒîî � 17 ÙąĒîîĔîñĎšìĊęđøĊ÷îÝïøąéĆïßĆĚîðøąëöýċÖþć ĀøČĂ 

ĕéšÙąĒîî � 22 ÙąĒîî ĔîñĎšìĊęđøĊ÷îÿĎÜÖüŠćøąéĆïðøąëöýċÖþć18 (2) ÝćÖÖćøÿĆöõćþèŤĒúąÙĆéÖøĂÜđïČĚĂÜêšî 

öĊÙüćöñĉéðÖêĉàĚĈàšĂî đßŠî öĊÖćøïćéđÝĘï×ĂÜđÿšîðøąÿćìÿŠüîðúć÷ öĊÙüćöñĉéðÖêĉ×ĂÜøąïïÖøąéĎÖ 

ĒúąÖúšćöđîČĚĂ öĊõćüąúąđú÷øŠćÜÖć÷Ĕî×šćÜìĊęöĊó÷ćíĉÿõćóĂ÷ŠćÜøčîĒøÜ  öĊÙüćöïÖóøŠĂÜÖćøøĆïÙüćöøĎšÿċÖ  

öĊÙüćöïÖóøŠĂÜĔîÖćøÿČęĂÿćøÝîĕöŠÿćöćøëéĈđîĉîÜćîüĉÝĆ÷ĕéš (3) öĊðøąÿïÖćøèŤĔîÖćøĔßšĀčŠî÷îêŤßŠü÷ïĈïĆé

ÖúĂøĊăć àĉîēôđîĊ÷ öćÖŠĂî đÖèæŤÖćøëĂîĂĂÖ ×Ă÷čêĉÖćøìĈÖĉÝÖøøöÖŠĂîÿĉĚîÿčéÖĉÝÖøøöìĆĚÜĀöé 

 

đÙøČęĂÜöČĂìĊęĔßšĔîÖćøüĉÝĆ÷  

1. ĒïïïĆîìċÖ×šĂöĎúìĆęüĕð đÖĘï×šĂöĎúđÖĊę÷üÖĆï đóý Ăć÷č øąéĆïÖćøýċÖþć öČĂ×šćÜëîĆé éšćîìĊęöĊó÷ćíĉ

ÿõćó øą÷ąđüúćÖćøđÖĉé×ĂÜēøÙ øą÷ąÖćøôŚŪîêĆü×ĂÜ Brunnstrom øąéĆïÙüćöêċÜêĆü×ĂÜÖúšćöđîČĚĂĒ×î 

ĒúąöČĂ øąéĆïÙüćöøĎšÙüćöđ×šćĔÝ ĒúąêćøćÜïĆîìċÖñú  
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2. Ēïïðøąđöĉî System Usability Scale (SUS) ëĎÖóĆçîćēé÷ John Brooke ðøąÖĂïéšü÷ 

×šĂÙĈëćöÝĈîüî 1� ÙĈëćö ĔĀšÙąĒîîêćööćêøüĆé×ĂÜúĉđÙĉøŤì (Likert Scale) ēé÷ 1 ÙČĂ ĕöŠđĀĘîéšü÷ Ēúą 5 

ÙČĂđĀĘîéšü÷Ă÷ŠćÜ÷ĉęÜ19 ÙąĒîîđÞúĊę÷ÙüøöĊÙŠćđìŠćÖĆï 68 ÙąĒîî ĀćÖÙąĒîîđÞúĊę÷öĊÙŠćîšĂ÷ÖüŠć 68 ÙąĒîî 

ĒÿéÜüŠćöĊĒîüēîšöüŠćÖćøìĈÜćîÖĆïøąïïîĆĚîđøĉęööĊðŦâĀć Ēïïðøąđöĉî SUS öĊÙŠćÙüćöđßČęĂöĆęîĂ÷ĎŠĔîøąéĆïéĊ 

ēé÷öĊÙŠćÿĆöðøąÿĉìíĉĝĂĆúôćìĊę �.912� 

3. ĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷ óøšĂöĂčðÖøèŤðøąÖĂï 

4. ĂčðÖøèŤìĊęĔßšĔîÖćøòřÖêćöüĉíĊöčŠÜđîšîÖĉÝÖøøö 

 

ÖćøêøüÝÿĂïÙüćöêøÜ×ĂÜđÙøČęĂÜöČĂüĉÝĆ÷ 

ĀúĆÜÝćÖîĈĒïïðøąđöĉî SUS öćĒðúđðŨîõćþćĕì÷Ēúšü (Forward-only translation) ÝąìĈ 

ÖćøêøüÝÿĂïÙüćöđìĊę÷ÜêøÜđßĉÜđîČĚĂĀć (Content Validity) ēé÷ĔßšÙŠćéĆßîĊÙüćöÿĂéÙúšĂÜ×ĂÜ×šĂÙĈëćö 

ĒêŠúą×šĂÖĆïüĆêëčðøąÿÜÙŤ (Index of Item–Objective Congruence: IOC) ÙŠć IOC �.5�-1.�� ĒÿéÜüŠć 

ñŠćîđÖèæŤ ìĈÖćøðøĆïðøčÜĀøČĂêĆéĂĂÖđöČ ęĂÙŠć IOC îšĂ÷ÖüŠć �.5� ÝćÖîĆĚîÝąîĈĒïïðøąđöĉîìĊ ęĕéšøĆï 

ÖćøðøĆïðøčÜĕðìéúĂÜĔßšÖĆïñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜÝĈîüî 5 Ùî îĈ×šĂđÿîĂĒîąÝćÖÖćøìéúĂÜĔßš 

öćðøĆïðøčÜĒÖšĕ×ĒïïðøąđöĉîĂĊÖÙøĆĚÜ 

 

ēðøĒÖøöÖćøòřÖêćöüĉíĊöčŠÜđîšîÖĉÝÖøøöēé÷ĔßšĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăćǰàĉîēôđîĊ÷ 

ĔîÖćøýċÖþćîĊĚÙèąñĎšüĉÝĆ÷đúČĂÖÖĉÝÖøøöìĊęÝąîĈöćóĆçîćđðŨîēðøĒÖøöÖćøòřÖêćöüĉíĊöčŠÜđîšîÖĉÝÖøøö

ēé÷ĔßšĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷ ÝĈîüî 5 ÖĉÝÖøøö ðøąÖĂïéšü÷ ÖćøéČęöîĚĈÝćÖ×üé ÖćøóĆïñšć 

ÖćøĔßšßšĂîĒúąÿšĂöêĆÖúĎÖðŦéĂĂÖÝćÖÝćî ÖćøĔßšÖøøĕÖø ĒúąÖćøđðŗé/ðŗé ĀîĆÜÿČĂ (øć÷úąđĂĊ÷éÖĉÝÖøøöĒúą

ÖćøðøĆïøąéĆïÙüćöìšćìć÷ĒÿéÜĔîêćøćÜìĊę 1) ÖĉÝÖøøöìĊęîĈöćÝąêšĂÜñŠćîÖćøüĉđÙøćąĀŤÖĉÝÖøøöĒúąðøĆïĔĀš

đĀöćąÿöÖĆïĂćÿćÿöĆÙøĒêŠúąøć÷ ÖĉÝÖøøöđĀúŠćîĊĚĕéšñŠćîÖćøÿĈøüÝĒúšüüŠćđðŨîÖĉÝÖøøöìĊęêøÜÖĆïÙüćöêšĂÜÖćø

ĒúąöĊÙüćöÿĆöóĆîíŤÖĆïÖĉÝÖøøöÖćøéĈđîĉîßĊüĉê×ĂÜñĎšøĆïïøĉÖćøēøÙĀúĂéđúČĂéÿöĂÜÿŠüîĔĀâŠĔîðøąđìýĕì÷17 

ēé÷ÙèąñĎšüĉÝĆ÷ĕéšđúČĂÖöćÝćÖÖĉÝÖøøö 1�� ĂĆîéĆïĒøÖ ìĊęëĎÖÝĆéđøĊ÷ÜÝćÖÖĉÝÖøøöìĊęđÖĉéðøąē÷ßîŤêŠĂñĎšøĆïïøĉÖćø

ēøÙĀúĂéđúČĂéÿöĂÜöćÖìĊęÿčéĕðîšĂ÷ìĊęÿčé ēé÷ÝąóĉÝćøèćÖĉÝÖøøöÝćÖĂĆîéĆïĒøÖÖŠĂî ĒúąĕúŠúÜöćđøČęĂ÷ ė 

ÝîÙøï 5 ÖĉÝÖøøö àċęÜÝąđúČĂÖđÞóćąÖĉÝÖøøöìĊęÿĆöóĆîíŤĀøČĂđÖĊę÷ü×šĂÜÖĆïÖĉÝÖøøöÖćøéĈđîĉîßĊüĉê Ēúąÿćöćøë

îĈöćĔßšøŠüöÖĆïĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷ĕéš  
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êćøćÜìĊęǰ1 øć÷úąđĂĊ÷éÖĉÝÖøøöĒúąÖćøðøĆïøąéĆïÙüćöìšćìć÷ 

ìŠćđøĉęöêšî üćÜĒ×îìĆĚÜÿĂÜ×šćÜïîēêŢą 

ÖĉÝÖøøö øć÷úąđĂĊ÷éÖĉÝÖøøöĒúąÖćøðøĆïøąéĆïÙüćöìšćìć÷ 

ÖĉÝÖøøöÖćøéČęöîĚĈ

ÝćÖ×üé 

×ĆĚîđêøĊ÷öĂčðÖøèŤ: üćÜ×üéîĚĈĔĀšĀŠćÜÝćÖ×ĂïēêŢą 15-3� đàîêĉđöêø  

×Ć ĚîêĂîÖćøìĈÖĉÝÖøøö (1) đĂČ ĚĂööČĂĕðÝĆï×üéîĚĈ  (2) Ā÷ĉï×üéîĚĈ  

(3) îĈ×üéîĚĈöćìĊ ęðćÖ (4) ìĈìŠćéČ ęöîĚĈ (5) îĈ×üéîĚĈĕðüćÜìĊ ę đéĉö  

(6) ðúŠĂ÷×üéîĚĈĂĂÖÝćÖöČĂ (7) éċÜĒ×îÖúĆïöćĔîìŠćđøĉęöêšî   

ÖćøðøĆïøąéĆïÙüćöìšćìć÷ Ĕßš×üéìĊęöĊîĚĈĀîĆÖĕöŠđÖĉî 25� ÖøĆö àċęÜöĊ×îćé

ĒêÖêŠćÜÖĆî 3 ×îćé ÙČĂ đÿšîñŠćîýĎî÷ŤÖúćÜ 5.5 đàîêĉđöêø 6.2 đàîêĉđöêø 

Ēúą 7.2 đàîêĉđöêø 

ÖĉÝÖøøöÖćøóĆïñšć 

 

×ĆĚîđêøĊ÷öĂčðÖøèŤ: üćÜñšć×îĀîĎĔĀšĀŠćÜÝćÖ×ĂïēêŢą 15-3� đàîêĉđöêø  

óĆïñšć×îĀîĎēé÷ĔßšöČĂìĆĚÜÿĂÜ×šćÜøŠüöÖĆî 

×ĆĚîêĂîÖćøìĈÖĉÝÖøøö (1) đĂČĚĂööČĂĕðĀćñšć×îĀîĎ (2) ĔßšîĉĚüÝĆïñšć×îĀîĎ  

(3) óĆïÙøċęÜñšć×îĀîĎ (4) óĆïÙøċęÜñšć×îĀîĎĂĊÖøĂï (5) éċÜĒ×îÖúĆïöćĔîìŠć

đøĉęöêšî   

ÖćøðøĆïøąéĆïÙüćöìšćìć÷ Ĕßšñšć×îĀîĎìĊęöĊóČ ĚîñĉüêŠćÜĒúąÙüćöĀîć  

3 ßîĉé ĕéšĒÖŠ ñšćîćēî ñšćòŜć÷ ĒúąñšćÙĂêêĂî 

ÖĉÝÖøøöÖćøĔßšßšĂî

ĒúąÿšĂöêĆÖúĎÖðŦé

ĂĂÖÝćÖÝćî 

 

×ĆĚîđêøĊ÷öĂčðÖøèŤ: üćÜÝćîĔĀšĀŠćÜÝćÖ×ĂïēêŢą 15-30 đàîêĉđöêø ĔßšöČĂ

ìĆĚÜÿĂÜ×šćÜĔîÖćøÝĆïßšĂîĒúąÿšĂöêćöÙüćöëîĆé×ĂÜĒêŠúąÙî  ÝćÖîĆĚî 

êĆÖúĎÖðŦéĂĂÖÝćÖÝćî ēé÷ìĈđÿöČĂîÖĆïÖćøøĆïðøąìćîĂćĀćø  

×ĆĚîêĂîÖćøìĈÖĉÝÖøøö (1) đĂČĚĂööČĂĕðĀćßšĂî (2) Ā÷ĉïßšĂî (3) ĔßšßšĂî

êĆÖúĎÖðŦé (ÿćöćøëĔßšÿšĂößŠü÷ĔîÖćøđ×Ċę÷úĎÖðŦéĕéš)  (4) ÷ÖßšĂîĂĂÖÝćÖ

ÝćîöćìĊęðćÖ (5) îĈßšĂîÖúĆïĕðìĊęÝćî (6) ðúŠĂ÷ßšĂî (7) éċÜĒ×îÖúĆïöć

ĔîìŠćđøĉęöêšî   

ÖćøðøĆïøąéĆïÙüćöìšćìć÷ ĔßšßšĂîĒúąÿšĂöìĊ ęö Ċ×îćé×ĂÜéšćöÝĆï 

ĒêÖêŠćÜÖ Ćî 3 ×îćé ÙČĂ ÙüćöÖüšćÜ×ĂÜéšćöÝĆï 0.8 đàîêĉđöêø  

2 đàîêĉđöêø Ēúą 4 đàîêĉđöêø 

ÖĉÝÖøøöÖćøĔßš

ÖøøĕÖø 

 

×ĆĚîđêøĊ÷öĂčðÖøèŤ: ĔßšöČĂìĆĚÜÿĂÜ×šćÜĔîÖćøÝĆïÖøøĕÖøĒúąÝĆïÖøąéćþ 

đóČ ęĂêĆéÖøąéćþêćöđÿšîìĊęÖĈĀîéĔĀš àċęÜöĊøĎðìøÜêŠćÜ ė đßŠî đÿšîêøÜ 

ÿćöđĀúĊę÷ö ÿĊęđĀúĊę÷ö üÜÖúö đðŨîêšî  

×ĆĚîêĂîÖćøìĈÖĉÝÖøøö (1) Ā÷ĉïÖøøĕÖø (2) ĔßšîĉĚüĂšćÖøøĕÖø (3) đÿĊ÷ï

ÖøøĕÖøđ×šćĕðìĊęÖøąéćþ (4) ÝĆéÖøøĕÖøĔĀšĂ÷ĎŠêøÜêćöđÿšîìĊęêšĂÜÖćøêĆé  

(5) ĔßšîĉĚüĀčïÖøøĕÖøđóČęĂêĆéÖøąéćþêćöđÿšî 3 ÙøĆĚÜ (6) éċÜÖøøĕÖøĂĂÖ
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ÖĉÝÖøøö øć÷úąđĂĊ÷éÖĉÝÖøøöĒúąÖćøðøĆïøąéĆïÙüćöìšćìć÷ 

ÝćÖÖøąéćþđöČ ęĂêĆéđÿøĘÝ (7) ðúŠĂ÷ÖøøĕÖø (8) éċÜĒ×îÖúĆïöćĔîìŠć

đøĉęöêšî 

ÖćøðøĆïøąéĆïÙüćöìšćìć÷ ĔßšÖøąéćþìĊęöĊÙüćöĀîćĒúąîĚĈĀîĆÖêŠćÜÖĆî 

3 ßîĉé ÙČĂ 45 ĒÖøö (ÖøąéćþĀîĆÜÿČĂóĉöóŤ) 80 ĒÖøö (àĂÜÝéĀöć÷) 

Ēúą 160 ĒÖøö (ÖøąéćþēðÿđêĂøŤ) 

ÖĉÝÖøøöÖćøđðŗé�ðŗéǰ

ĀîĆÜÿČĂ 

 

×ĆĚîđêøĊ÷öĂčðÖøèŤ: üćÜĀîĆÜÿČĂĔĀšĀŠćÜÝćÖ×ĂïēêŢą 15-30 đàîêĉđöêø  

đðŗéĒúąðŗéĀîĆÜÿČĂ  

×Ć ĚîêĂîÖćøìĈÖĉÝÖøøö  (1) đĂ Č ĚĂöĒ×îĕðĀćĀîĆÜÿ ČĂ  (2) Ĕß šî ĉ ĚüÝĆï

ĀîšćÖøąéćþ (3) óúĉÖĀîšćÖøąéćþ (4) đðŗéîĉ ĚüđóČ ęĂðúŠĂ÷Öøąéćþ  

(5) îĈöČĂÖúĆïöćĔîìŠćđøĉęöêšî 

ÖćøðøĆïøąéĆïÙüćöìšćìć÷ ÝąĔßšÖøąéćþìĊęöĊÙüćöĀîćĒúąîĚĈĀîĆÖ

êŠćÜÖĆî 3 ßîĉéÙČĂ 80 ĒÖøö 160 ĒÖøö Ēúą 230 ĒÖøö 

 

×ĆĚîêĂîüĉÝĆ÷ 

ĂćÿćÿöĆÙøìĈÖĉÝÖøøöÝĈîüî 5 ÖĉÝÖøøö ×èąÿüöĒúąĕöŠÿüöëčÜöČĂïĈïĆé ìĈÖćøìéÿĂïĔîöČĂ 

×šćÜëîĆéđìŠćîĆĚîđóČęĂĔĀšĒîŠĔÝüŠćĂĆêøćÙüćöÿĈđøĘÝìĊęĕéšđðŨîñúöćÝćÖÖćøìĈÖĉÝÖøøöēé÷ĔßšĀčŠî÷îêŤßŠü÷ïĈïĆé 

×ĆĚîêĂîÖćøüĉÝĆ÷öĊøć÷úąđĂĊ÷é éĆÜîĊĚ 

ìĈÖĉÝÖøøöēé÷ĕöŠÿüöëčÜöČĂïĈïĆé öĊ×ĆĚîêĂîéĆÜîĊĚ (1) ĔĀšĂćÿćÿöĆÙøîĆęÜêĆüêøÜïîđÖšćĂĊĚìĊęöĊóîĆÖóĉÜ  

ĒêŠĕöŠöĊìĊ ęüćÜĒ×î ēé÷ĔĀšđìšćìĆ ĚÜÿĂÜ×šćÜüćÜĒîïÖĆïóČĚî ēêŢąĂ÷Ď ŠìćÜéšćîĀîšć  (2) üćÜĒ×î×šćÜëîĆé×ĂÜ

ĂćÿćÿöĆÙøïîêĆüßŠü÷ó÷čÜ (Supporting arm) ðøĆïøąéĆïêĆüßŠü÷ó÷čÜĒúąøąéĆï×ĂÜēêŢąĔĀšöĊÙüćöđĀöćąÿö 

ēé÷đöČęĂüćÜĒ×îúÜïîêĆüßŠü÷ó÷čÜĒúšü ĕĀúŠ×ĂÜĂćÿćÿöĆÙøÜĂðøąöćè 45 ĂÜýć (3) ĔĀšĂćÿćÿöĆÙøđúČĂÖúĈéĆï

ÖćøìĈÖĉÝÖøøö 5 ĂĆïéĆïêćöÙüćöÿîĔÝ (4) Ăíĉïć÷ĒúąÿćíĉêüĉíĊÖćøìĈÖĉÝÖøøöĂĆïéĆïìĊę 1 (5) ĔĀšĂćÿćÿöĆÙø

úĂÜìĈÖĉÝÖøøö ÙèąñĎšüĉÝĆ÷ðøĆïøąéĆïÙüćöìšćìć÷ĔĀšđĀöćąÿöÖĆïĂćÿćÿöĆÙøĒêŠúąøć÷ (6) ĔĀšĂćÿćÿöĆÙøìĈ

ÖĉÝÖøøöĂĆïéĆïìĊę 1 ÝĈîüî 3 ÙøĆĚÜ ÙèąñĎšüĉÝĆ÷ïĆîìċÖÝĈîüîÙøĆĚÜìĊęìĈÖĉÝÖøøöÿĈđøĘÝ (7) ìĈđĀöČĂîđéĉöÝîÙøï 

5 ÖĉÝÖøøö (8) ĀćÖĂćÿćÿöĆÙøøĎšÿċÖúšć ÿćöćøë×ĂĔĀšĀ÷čéóĆÖĕéšêúĂéßŠüÜ×ĂÜÖćøĔßšēðĒÖøö 

ìĈÖĉÝÖøøöēé÷ÿüöëčÜöČĂïĈïĆé öĊ×ĆĚîêĂîéĆÜîĊĚ (1) ĔĀšĂćÿćÿöĆÙøîĆęÜêĆüêøÜïîđÖšćĂĊĚìĊęöĊñîĆÖóĉÜ  

ĒêŠĕöŠöĊìĊęüćÜĒ×î ēé÷ĔĀšđìšćìĆĚÜÿĂÜ×šćÜüćÜĒîïÖĆïóČĚî ēêŢąĂ÷ĎŠìćÜéšćîĀîšć  (2) ÿüö Sensor glove ĔîöČĂ 

×šćÜëîĆé øĆéÿć÷øĆéĔĀšÖøąßĆï (3) ðøĆïÙüćö÷ćü×ĂÜÿć÷ Sensor ĔĀšđĀöćąÿö (4) ðøĆïÙüćö÷ćü×ĂÜÿć÷ 

Cable ĔĀšđĀöćąÿö (5) üćÜĒ×î×ĂÜĂćÿćÿöĆÙøïîêĆüßŠü÷ó÷čÜ (Supporting arm) ðøĆïøąéĆïêĆüßŠü÷ĔĀšó÷čÜ

đĀöćąÿö ēé÷đöČęĂüćÜĒ×îúÜïîêĆüßŠü÷ó÷čÜĒúšü ĕĀúŠ×ĂÜĂćÿćÿöĆÙøÜĂ 45 ĂÜýć (6) đðŗéēðøĒÖøö Gloreha 

(7) đúČęĂîðčśöÙüïÙčöĕðìćÜéšćîìĊęÿüöëčÜöČĂ (8) đúČĂÖēĀöé Active-assistive mobilization (9) Calibrate 

đÙøČęĂÜ ēé÷ĔĀšĂćÿćÿöĆÙø ÖĈĒúąĒïöČĂ 3 ÙøĆĚÜ Ă÷ŠćÜßšć ė (10) ĔĀšĂćÿćÿöĆÙøđúČĂÖúĈéĆïÖćøìĈÖĉÝÖøøö  

5 ĂĆïéĆïêćöÙüćöÿîĔÝ (11) Ăíĉïć÷ĒúąÿćíĉêüĉíĊÖćøìĈÖĉÝÖøøöĂĆïéĆïìĊę 1 (12) ĔĀšĂćÿćÿöĆÙøúĂÜìĈ

êćøćÜìĊęǰ�ǰ	êŠĂ
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ÖĉÝÖøøö ÙèąñĎšüĉÝĆ÷ðøĆïøąéĆïÙüćöìšćìć÷ĔĀšđĀöćąÿöÖĆïĂćÿćÿöĆÙøĒêŠúąøć÷ (13) ĔĀšĂćÿćÿöĆÙøúĂÜìĈ

ÖĉÝÖøøöĂĆïéĆïìĊę 1 ÝĈîüî 3 ÙøĆĚÜ ÙèąñĎšüĉÝĆ÷ïĆîìċÖÝĈîüîÙøĆĚÜìĊęìĈÖĉÝÖøøöÿĈđøĘÝ (14) ìĈđĀöČĂîđéĉöÝîÙøï 

5 ÖĉÝÖøøö (15) ĀćÖĂćÿćÿöĆÙøøĎšÿċÖúšć ÿćöćøë×ĂĔĀšĀ÷čéóĆÖĕéšêúĂéßŠüÜ×ĂÜÖćøĔßšēðĒÖøö 

 

üĉíĊÖćøéĈđîĉîÖćøüĉÝĆ÷ 

ÙèąÙèąñĎšüĉÝĆ÷éĈđîĉîÖćø÷Čęî×ĂÝøĉ÷íøøöüĉÝĆ÷×ĂÜÙèąÖøøöÖćøÝøĉ÷íøøöÙèąđìÙîĉÙÖćøĒóì÷Ť 

öĀćüĉì÷ćúĆ÷đßĊ÷ÜĔĀöŠ (đĂÖÿćøđú×ìĊę 504/2567) ÝćÖîĆĚîđßĉâßüîĂćÿćÿöĆÙøēé÷ÖćøêĉéðøąÖćýìĊęïĂøŤé

ðøąßćÿĆöóĆîíŤĀîšćýĎî÷ŤôŚŪîôĎÿöøøëõćóÙîÜćîõćÙ 3 ĀćÖöĊñĎšÿîĔÝđðŨîĂćÿćÿöĆÙø ÿćöćøëêĉéêŠĂÙèą

ÙèąñĎšüĉÝĆ÷ĕéšìĊęđïĂøŤēìøýĆóìŤ ĒĂðóúĉđÙßĆîĕúîŤ ĀøČĂĂĊđöúúŤ×ĂÜÙèąÙèąñĎšüĉÝĆ÷ øüöìĆĚÜÿćöćøëêĉéêŠĂúÜßČęĂ

ĒúąìĊęĂ÷ĎŠĕéšìĊęîĆÖÖĉÝÖøøöïĈïĆéìĊęìĈÜćîĔîÿëćîìĊęîĆĚ î ìĈÖćøÙĆéÖøĂÜĂćÿćÿöĆÙøēé÷ÙèąÙèąñĎšüĉÝĆ÷ìĈ 

ÖćøßĊĚĒÝÜøć÷úąđĂĊ÷éÜćîüĉÝĆ÷ĔĀšÖĆïñĎšÿîĔÝđðŨîĂćÿćÿöĆÙø ìĈÖćøÙĆéđúČĂÖĂćÿćÿöĆÙøĒïïđÞóćąđÝćąÝÜ 

(Purposive sampling) êćöđÖèæŤÖćøÙĆéđúČĂÖ ĔĀšđüúćñĎšÿîĔÝêĆéÿĉîĔÝĒúąĒÝšÜÙüćöÝĈîÜÙŤđ×šćøŠüöÖćøüĉÝĆ÷

õć÷Ĕîđüúć 1 ÿĆðéćĀŤ ÙèąÙèąñĎšüĉÝĆ÷ìĈÖćøêĉéêŠĂîĆéĀöć÷ĂćÿćÿöĆÙøìĊęñŠćîđÖèæŤÖćøÙĆéđúČĂÖ đóČęĂúÜîćö

÷ĉî÷Ăöđ×šćøŠüöēÙøÜÖćøüĉÝĆ÷ đÖĘïøüïøüö×šĂöĎú ēé÷ÖúčŠöêĆüĂ÷ŠćÜÿćöćøëïĆîìċÖ×šĂöĎúéšü÷êîđĂÜ ĀøČĂĔĀšÙèą

ÙèąñĎšüĉÝĆ÷ïĆîìċÖ×šĂöĎúĔĀšÖĘĕéš ìĈÖćøüĉđÙøćąĀŤ×šĂöĎúēé÷ĔßšÿëĉêĉđßĉÜóøøèîć (%escriptive statistics)  

ĔîÖćøîĈđÿîĂ×šĂöĎúÿŠüîïčÙÙú ÙąĒîîìĊęĕéšÝćÖÖćøðøąđöĉîéšü÷ĒïïÿĂïëćöÙüćöóċÜóĂĔÝĒúąÝĈîüîÙøĆĚÜ

ĔîÖćøìĈÖĉÝÖøøöÿĈøĘÝ ĒÿéÜ×šĂöĎúēé÷ĔßšÙŠćđÞúĊę÷ ÿŠüîđïĊę÷Üđïîöćêøåćî ÙüćöëĊę øšĂ÷úą ÙąĒîîÿĎÜÿčé Ēúą

ÙąĒîîêęĈÿčé 

 

ñúÖćøýċÖþć 

×šĂöĎúìĆęüĕð×ĂÜÖúčŠöêĆüĂ÷ŠćÜ ĂĆêøćÙüćöÿĈđøĘÝĔîÖćøìĈÖĉÝÖøøö ĒúąÙąĒîî SUS ĒÿéÜđðŨîúĈéĆï

éĆÜîĊĚ 

êćøćÜìĊęǰ2ǰ×šĂöĎúìĆęüĕð×ĂÜÖúčŠöêĆüĂ÷ŠćÜ (n=5) 

×šĂöĎúìĆęüĕð ÝĈîüîǰ	Ùî
 øšĂ÷úą 

đóý 
     ßć÷ 
     ĀâĉÜ 

 
1 
4 

 
20 
80 

Ăć÷čǰ	ðŘ
 
    30-39 ðŘ 
    40-49 ðŘ 
    50-59 ðŘ 
    60-69 ðŘ 
îšĂ÷ìĊęÿčé – öćÖìĊęÿčé : 33 - 63 
ÙŠćđÞúĊę÷ ± ÿŠüîđïĊę÷Üđïîöćêøåćî : 47.4 ± 
10.13 

 
1 
2 
1 
1 

 

 
20 
40 
20 
20 
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×šĂöĎúìĆęüĕð ÝĈîüîǰ	Ùî
 øšĂ÷úą 

øąéĆïÖćøýċÖþćǰ 

ǰǰǰǰǰðøąëöýċÖþćðŘìĊę 4 

ǰǰǰǰ ðøąëöýċÖþćðŘìĊę 6  

     ðøąÖćýîĊ÷ïĆêøüĉßćßĊó (ðüß.) 

     ðøĉââćêøĊ 

 

1 

1 

1 

2 

 

20 

20 

20 

40 

ó÷ćíĉÿõćóǰ 

õćüąĂŠĂîĒøÜàĊÖàšć÷ 

õćüąĂŠĂîĒøÜàĊÖ×üć 

 

1 

4 

 

20 

80 

Ē×î×šćÜìĊęëîĆé 

    àšć÷ 

    ×üć 

 

1 

4 

 

20 

80 

øą÷ąđüúćĀúĆÜÝćÖđøĉęöđðŨîēøÙĀúĂéđúČĂé

ÿöĂÜǰ	ðŘ
 

ǰǰ     3 

       4 

       6 

ÙŠćđÞúĊę÷ ± ÿŠüîđïĊę÷Üđïîöćêøåćî : 4.6 ± 1.2 

 

1 

2 

2 

 

20 

40 

40 

Brunnstormǰstage 

Arm 

           stage 3 (ĂćÿćÿöĆÙøÙîìĊę 4 Ēúą 5) 

           stage 5 (ĂćÿćÿöĆÙøÙîìĊę 1, 2 Ēúą 3) 

Hand 

           stage 3 (ĂćÿćÿöĆÙøÙîìĊę 4 Ēúą 5) 

           stage 5 (ĂćÿćÿöĆÙøÙîìĊę 1, 2 Ēúą 3) 

 

 

2  

3  

 

2  

3  

 

 

40 

60 

 

40 

60 

Modified Ashworth scale  

Arm 

           1 (ĂćÿćÿöĆÙøÙîìĊę 3) 

           2 (ĂćÿćÿöĆÙøÙîìĊę 1, 2, 4 Ēúą 5) 

Hand 

          1 (ĂćÿćÿöĆÙøÙîìĊę 2, 3) 

          2 (ĂćÿćÿöĆÙøÙîìĊę 1, 4 Ēúą 5) 

 

 

1 

4 

 

2 

3 

 

 

20 

80 

 

40 

60 

 

êćøćÜìĊęǰ�ǰ	êŠĂ
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êćøćÜìĊę 2 ĒÿéÜĔĀšđĀĘîüŠć ĂćÿćÿöĆÙøÿŠüîĔĀâŠđðŨîđóýĀâĉÜ (øšĂ÷úą 80) öĊĂć÷čđÞúĊę÷ 47.4 ± 10.13 ðŘ 

ÝïÖćøýċÖþćøąéĆïðøĉââćêøĊ (øšĂ÷úą 40) ðśü÷đðŨîēøÙĀúĂéđúČĂéÿöĂÜöćĒúšü 4-6 ðŘ (øšĂ÷úą 80) ÿŠüîĔĀâŠ

öĊõćüąĂŠĂîĒøÜàĊÖ×üćĒúąëîĆéĒ×î×šćÜ×üć (øšĂ÷úą 80) öĊøąéĆïÖćøôŚŪîêĆü×ĂÜĒ×îĒúąöČĂðøąđöĉîēé÷Ĕßš 

Brunnstorm stage of recovery øąéĆï 5 (øšĂ÷úą 60) ÙüćöêċÜêĆü×ĂÜÖúšćöđîČĚĂĒ×îĒúąöČĂðøąđöĉîēé÷Ĕßš 

Modiųed Ashworth scale ĕéšÙąĒîî 2 

 

êćøćÜìĊę 3 øšĂ÷úą×ĂÜĂĆêøćÙüćöÿĈđøĘÝĔîÖćøìĈÖĉÝÖøøöĒ÷Ö×šĂöĎúøć÷ïčÙÙú (n=5) 

úĈéĆï ÖĉÝÖøøö ĂćÿćÿöĆÙø ĂĆêøćÙüćöÿĈđøĘÝǰ	øšĂ÷úą
 

ĕöŠÿüöëčÜöČĂ ÿüöëčÜöČĂ 

1 ÖćøéČęöîĚĈÝćÖ×üé  1 100 100 

2 100 100 

3 100 100 

4 28.57 100 

5 28.57 100 

2 ÖćøóĆïñšć 

 

1 100 100 

2 100 100 

3 100 100 

4 40 100 

5 40 100 

3 ÖćøĔßšßšĂîĒúąÿšĂö 

êĆÖúĎÖðŦéĂĂÖÝćÖ

Ýćî 

1 100 100 

2 100 100 

3 100 100 

4 28.57 100 

5 28.57 100 

4 ÖćøĔßšÖøøĕÖø 1 100 100 

  2 100 100 

  3 100 100 

  4 12.5 100 

  5 12.5 100 

5 Öćøđðŗé / ðŗéĀîĆÜÿČĂ 1 100 100 

  2 100 100 

  3 100 100 

  4 40 100 

  5 40 100 

øšĂ÷úą×ĂÜĂĆêøćÙüćöÿĈđøĘÝđÞúĊę÷ 71.97 100 
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êćøćÜìĊę 3 ĒÿéÜøšĂ÷úą×ĂÜĂĆêøćÙüćöÿĈđøĘÝĔîÖćøìĈÖĉÝÖøøöĒ÷Ö×šĂöĎúøć÷ïčÙÙú ñúÖćøýċÖþć

óïüŠć đöČęĂìĈÖĉÝÖøøöēé÷ĕöŠÿüöëčÜöČĂ ĂćÿćÿöĆÙøÙîìĊę 1, 2 Ēúą 3 öĊĂĆêøćÙüćöÿĈđøĘÝĔîÖćøìĈÖĉÝÖøøöĂ÷ĎŠ

ìĊęøšĂ÷úą 100 ×èąìĊęĂćÿćÿöĆÙøÙîìĊę 4 Ēúą 5 öĊĂĆêøćÙüćöÿĈđøĘÝĔîÖćøìĈÖĉÝÖøøöîšĂ÷ÖüŠćøšĂ÷úą 50 

ĔîìčÖÖĉÝÖøøö Ă÷ŠćÜĕøÖĘêćö đöČęĂÿüöëčÜöČĂĂĆêøćÙüćöÿĈđøĘÝĔîÖćøìĈÖĉÝÖøøö×ĂÜĂćÿćÿöĆÙøìĆĚÜ 5 Ùî 

đóĉęö×ċĚîđðŨîøšĂ÷úą 100 ÿĂéÙúšĂÜÖĆïÙŠćđÞúĊę÷×ĂÜĂĆêøćÙüćöÿĈđøĘÝĔîÖćøìĈÖĉÝÖøøöìĊęóïüŠćĂĆêøćÙüćöÿĈđøĘÝ

ĔîÖćøìĈÖĉÝÖøøöđÞúĊę÷×èąĕöŠÿüöëčÜöČĂđóĉęöÝćÖ 71.97 đðĂøŤđàĘîêŤ đðŨî 100 đðĂøŤđàĘîêŤ ×èąÿüöëčÜöČĂ 

ñúÖćøýċÖþćĒÿéÜĔĀšđĀĘîüŠć ÖćøÿüöëčÜöČĂßŠü÷đóĉęöĂĆêøćÙüćöÿĈđøĘÝĔîÖćøìĈÖĉÝÖøøö

õćóìĊęǰ1 ÙąĒîî System usability Scale (SUS) Ē÷Ö×šĂöĎúøć÷ïčÙÙú

ÝćÖõćóìĊę 1 ĒÿéÜĔĀšđĀĘîüŠćÙąĒîîđÞúĊę÷ĒúąÿŠüîđïĊę÷ÜđïîöćêøåćîđÖĘï×šĂöĎúēé÷ĔßšĒïïðøąđöĉî

System usability Scale öĊÙąĒîîđÞúĊę÷ĒúąÿŠüîđïĊę÷ÜđïîöćêøåćîđìŠćÖĆï 74 sǰ23.42 àċęÜöĊÙŠćöćÖÖüŠć

ÝčéêĆéìĊę 68 ÙąĒîî ĒÿéÜĔĀšđĀĘîüŠć ēðøĒÖøöÖćøòřÖêćöüĉíĊöčŠÜđîšîÖĉÝÖøøöēé÷ĔßšĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć 

àĉîēôđîĊ÷ ĔßšÜćîÜŠć÷ĒúąĕéšøĆïÖćø÷ĂöøĆïÝćÖĂćÿćÿöĆÙø ēé÷öĊÙąĒîîÿĎÜÿčéđìŠćÖĆï 100 ÙąĒîî ĒúąêęĈÿčé

Ă÷ĎŠìĊę 47.5 ÙąĒîî 

ïìüĉÝćøèŤĒúąÿøčðñú

ÝćÖÖćøüĉđÙøćąĀŤÙüćö÷ćÖÜŠć÷ĔîÖćøĔßšĀčŠî÷îêŤßŠü÷ïĈïĆéøŠüöÖĆïÖćøòřÖêćöüĉíĊöčŠÜđîšîÖĉÝÖøøöĔî

ÖćøìĈÖĉÝÖøøö 5 ÖĉÝÖøøö ñúÖćøýċÖþćóïüŠćÙąĒîîđÞúĊę÷ SUS ÿĎÜÖüŠćÝčéêĆé àċęÜöĊÙŠćđìŠćÖĆï 68 ÙąĒîî 

ēé÷öĊÙŠćÙąĒîîđÞúĊę÷ĒúąÿŠüîđïĊę÷ÜđïîöćêøåćîđìŠćÖĆï 74 sǰ23.42 (õćóìĊę 1) ĒÿéÜĔĀšđĀĘîüŠćÖćøĔßš

ēðøĒÖøöÖćøòřÖêćöüĉíĊöčŠÜđîšîÖĉÝÖøøöēé÷ĔßšĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷ ÜŠć÷êŠĂÖćøĔßšÜćîĒúą

ĕéšøĆïÖćø÷ĂöøĆïÝćÖñĎšĔßšÜćî ÿĂéÙúšĂÜÖĆïÖćøýċÖþć×ĂÜ Guill«n-Climent ĒúąÙèą21 ìĊęĕéšìĈÖćøýċÖþć

Ùą
Ēî

î
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ÙüćöÿćöćøëĔîÖćøĔßšÜćîøąïïĀčŠî÷îêŤ MERLI/ ìĊęĔßšđÖöÿŤđðŨîóČ ĚîåćîĔîÖćøôŚŪîôĎÙüćöÿćöćøëĔî 

ÖćøìĈÜćî×ĂÜĒ×îĒúąöČĂĔîÿõćóĒüéúšĂöìĊęïšćîĔîñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜ ðøąđöĉîÙüćö÷ćÖÜŠć÷Ĕî  

ÖćøĔßšÜćîēé÷ĔßšĒïïðøąđöĉî SUS ñúÖćøýċÖþćóïüŠćñĎšĔßšöĊÙüćöóċÜóĂĔÝĔîøąéĆïÿĎÜ ÙŠćđÞúĊę÷ÙąĒîî SUS 

Ă÷ĎŠìĊę 71.94%  àċęÜĒÿéÜĔĀšđĀĘîüŠćĀčŠî÷îêŤ MERLIN ÜŠć÷êŠĂÖćøĔßšÜćî îĂÖÝćÖîĊĚ÷ĆÜÿĂéÙúšĂÜÖĆïÖćøýċÖþć×ĂÜ 

He đđúąÙèą22ìĊęĕéšìĈÖćøýċÖþćÙüćöđðŨîĕðĕéš ÙüćöðúĂéõĆ÷ đđúąðøąÿĉìíĉõćó×ĂÜÖćøòřÖêćöüĉíĊöčŠÜđîšî

ÖĉÝÖøøöēé÷ĔßšĀčŠî÷îêŤßŠü÷ïĈïĆéìĊęĔßšĀúĆÖÖćøÿąìšĂîÖćøđÙúČęĂîĕĀü đóČęĂôŚŪîôĎÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀü

Ē×îĒúąöČĂĒúąÖĉÝüĆêøðøąÝĈüĆîĔîñĎšðśü÷ēøÙĀúĂéđúČĂéÿöĂÜøą÷ąÖċęÜđÞĊ÷ïóúĆî óïüŠć Ùüćö÷ćÖÜŠć÷Ĕî  

ÖćøĔßšÜćî ðøąđöĉîēé÷Ēïïðøąđöĉî SUS öĊÙŠćđÞúĊę÷ÙąĒîî SUS Ă÷ĎŠìĊ ę 74.84 ÙąĒîî ĒÿéÜĔĀšđĀĘîüŠć 

ÖćøòřÖêćöüĉíĊöčŠÜđîšîÖĉÝÖøøöēé÷ĔßšĀčŠî÷îêŤßŠü÷ïĈïĆéìĊęĔßšĀúĆÖÖćøÿąìšĂîÖćøđÙúČęĂîĕĀüÜŠć÷êŠĂÖćøĔßšÜćî  

đöČęĂóĉÝćøèćÙąĒîî SUS øć÷ïčÙÙúóïüŠćĂćÿöĆÙøÙîìĊę 1 Ēúą 2 ĔĀšÙąĒîî SUS êęĈÖüŠćÙŠćÝčéêĆéìĊę 

68 ÙąĒîî ÿćđĀêčìĊęđðŨîđßŠîîĊĚĂćÝđðŨîñúöćÝćÖÖćøìĊęĂćÿćÿöĆÙøöĊøąéĆïÖćøôŚŪîêĆü×ĂÜĒ×îĒúąöČĂðøąđöĉî

ēé÷Ĕßš Brunnstorm stage of recovery Ă÷ĎŠĔîøąéĆï 5 ĂćÿćÿöĆÙøìĆĚÜÿĂÜÙîÿćöćøëđÙúČęĂîĕĀüĒ×îĔî

ìŠćìćÜêŠćÜ ė ìĊęéĊ×ċĚî ĕéšĒÖŠ ÖćøóúĉÖĀÜć÷ĀøČĂÙüęĈöČĂ×èą÷ÖĒ×î×ċĚîßĊĚĕðéšćîĀîšć ĀøČĂÖćø÷ÖĒ×îđĀ÷Ċ÷éêøÜ

×ċĚîĕðĒîïĀĎĕéšēé÷ìĊę×šĂýĂÖĕöŠÜĂĒúąÿćöćøëđÙúČęĂîĕĀüöČĂĔîÖćøìĈìŠćĕéš ÿćöćøëÝĆïüĆêëčøĎðìøÜÖúö Ēúą

ìøÜÖøü÷ ĒúąÿćöćøëđĀ÷Ċ÷éîĉĚüöČĂĕéšéĊ ìĈĔĀšĂćÿćÿöĆÙøÖúčŠöîĊĚÿćöćøëìĈÖĉÝÖøøöìĊęĔßšĔîÖćøòřÖĕéšĂ÷ĎŠĒúšü

ĒöšüŠćÝąĕöŠĕéšÿüöëčÜöČĂ éĆÜîĆĚîĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷ ÝċÜĂćÝĕöŠĕéšöĊÿŠüîßŠü÷ĔîÖćøìĈÖĉÝÖøøö

êŠćÜ ė ĒêŠîŠćÝąìĈĔĀšĂćÿćÿöĆÙøøĎšÿċÖüŠćìĈÖĉÝÖøøö÷ćÖ×ċĚî Ă÷ŠćÜĕøÖĘêćöÝćÖÖćøýċÖþćóïüŠćĂćÿćÿöĆÙø  

ÙîìĊę 3 ìĊęëċÜĒöšÝąöĊøąéĆïÖćøôŚŪîêĆü×ĂÜĒ×îĒúąöČĂĂ÷ĎŠĔîøąéĆï 5 đßŠîđéĊ÷üÖĆïĂćÿćÿöĆÙøÙîìĊę 1 Ēúą 2 

(êćøćÜìĊę 2) ĒêŠĔĀšÙąĒîî SUS öćÖÖüŠć 68 ÙąĒîî ĂćÝöĊÿćđĀêčöćÝćÖðøąÿïÖćøèŤđéĉöĔîÖćøĔßšĀčŠî÷îêŤ

ĀøČĂđìÙēîēú÷ĊôŚŪîôĎĂČęî ė ìĊęöĊĂĉìíĉóúđßĉÜïüÖêŠĂÙüćö÷ćÖÜŠć÷ĔîÖćøĔßšÜćî 23 ĒúąøąéĆïÙüćöêċÜêĆü×ĂÜ

ÖúšćöđîČĚĂ×ĂÜĒ×îĒúąöČĂìĊęĒêÖêŠćÜÝćÖĂćÿćÿöĆÙøÙîìĊę 1 Ēúą 2 (êćøćÜìĊę 2) ÝċÜĂćÝìĈĔĀšĂćÿćÿöĆÙøÙîìĊę 3 

ÿćöćøëĔßšÜćîĀč Šî÷îêŤĔîēĀöé Active assistive training øŠüöÖĆïÖćøòřÖêćöüĉíĊöč ŠÜđîšîÖĉÝÖøøöĕéš  

ÜŠć÷ÖüŠć24,25 

ÝćÖñúÖćøüĉđÙøćąĀŤĂĆêøćÙüćöÿĈđøĘÝĔîÖćøìĈÖĉÝÖøøö óïüŠćÖćøìĈÖĉÝÖøøöēé÷ÿüöëčÜöČĂßŠü÷đóĉęö

ĂĆêøćÙüćöÿĈđøĘÝĔîÖćøìĈÖĉÝÖøøö ÝćÖñúÖćøýċÖþćóïüŠćÖćøìĈÖĉÝÖøøöēé÷ÿüöëčÜöČĂßŠü÷đóĉęöĂĆêøć

ÙüćöÿĈđøĘÝĔîÖćøìĈÖĉÝÖøøö×ĂÜĂćÿćÿöĆÙøìĆĚÜ 5 ÙîđìŠćÖĆïøšĂ÷úą 100 (êćøćÜìĊę 3) ìĆĚÜîĊĚÖćøÿüöëčÜöČĂ×ĂÜ

ĀčŠî÷îêŤßŠü÷ïĈïĆé ÖúĂøĊăć àĉîēôđîĊ÷ öĊïìïćìÿĈÙĆâĔîÖćøÿîĆïÿîčîÖćøĀ÷ĉïÝĆïĂčðÖøèŤìĊęđðŨîüĆêëčÝøĉÜ Ēúą

üĆêëčìĊ ęđÖĊ ę÷ü×šĂÜÖĆïÖĉÝÖøøöÖćøéĈđîĉîßĊüĉê àċęÜĒöšüŠćüĆêëčéĆÜÖúŠćüÝąĕöŠĕéšëĎÖĂĂÖĒïïĔĀšĔßšÖĆïĀčŠî÷îêŤ 

ēé÷êøÜ ĒêŠđöČęĂëĎÖîĈöćĔßšĔîÖćøòřÖ ĂćÿćÿöĆÙøÿćöćøëÝĆïĒúąÙüïÙčöüĆêëčĕéšÜŠć÷×ċĚî îĂÖÝćÖîĊĚ Öćøÿüö  

ëčÜöČĂ÷ĆÜßŠü÷đóĉęöÙüćöĒöŠî÷ĈĒúąđÿëĊ÷øõćó ÿŠÜñúĔĀšÿćöćøëìĈÖĉÝÖøøöĕéšĂ÷ŠćÜêŠĂđîČęĂÜ ĒúąßŠü÷ĔĀš  

ÖćøìĈÖĉÝÖøøöÿĈđøĘÝĕéšÜŠć÷ÖüŠćÖćøĕöŠÿüöëčÜöČĂ àċęÜñúÖćøýċÖþćéĆÜÖúŠćüÿąìšĂîĔĀšđĀĘîüŠćÖćøĔßšĀčŠî÷îêŤ  

ßŠü÷ïĈïĆé ÖúĂøĊăć àĉîēôđîĊ÷ ĔîÖćøìĈÖĉÝÖøøöêŠćÜ ė öĊÙüćöđðŨîĕðĕéšĔîîĈĕðĔßšÿĈĀøĆïÖćøòřÖôŚŪîôĎñĎšðśü÷

ēøÙĀúĂéđúČĂéÿöĂÜĕéšĂ÷ŠćÜöĊðøąÿĉìíĉõćó 
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ÝćÖñúÖćøýċÖþćĕöŠóïøć÷ÜćîđÖĊę÷üÖĆïĂćÖćøðüé×èąĔßšÜćîĀčŠî÷îêŤßŠü÷ïĈïĆé ÖúĂøĊăć àĉîēôđîĊ÷ 

ĀøČĂĂćÖćøðüéìĊęđóĉęö×ċĚîĀúĆÜÖćøĔßšÜćî ĂĊÖìĆĚÜĕöŠóïÖćøïćéđÝĘïìĊęđÖĉé×ċĚîøąĀüŠćÜĀøČĂĀúĆÜÖćøĔßšÜćî Ă÷ŠćÜĕø  

ÖĘêćö öĊøć÷ÜćîüŠćÖćøđÙúČęĂîĕĀü×ĂÜĒ×îĒúąöČĂ×èąĔßšÜćîĂćÝëĎÖ×Ćé×üćÜđîČęĂÜÝćÖÙüćö÷ćü×ĂÜÿć÷đÙđïĉú

ìĊęÝĈÖĆé ĒöšÝąöĊ×šĂÝĈÖĆééĆÜÖúŠćü ĒêŠñúÖćøýċÖþć÷ĆÜÙÜĒÿéÜĔĀšđĀĘîüŠćĀčŠî÷îêŤßŠü÷ïĈïĆé ÖúĂøĊăć àĉîēôđîĊ÷ 

ÿćöćøëĔßšÜćîĕéšĂ÷ŠćÜðúĂéõĆ÷ 

ëċÜĒöšüŠćÖćøýċÖþć×ĂÜ Lee ĒúąÙèą4ĕéšìĈÖćøýċÖþćñú×ĂÜÖćøïĈïĆééšü÷ĀčŠî÷îêŤßŠü÷ïĈïĆé 

øŠüöÖĆïüĉíĊÖćøòřÖĒïïöčŠÜđîšîÖĉÝÖøøöêŠĂÖćøôŚŪîôĎÙüćöÿćöćøëĔîÖćøđÙúČęĂîĕĀü×ĂÜñĎšðśü÷ēøÙĀúĂéđúČĂé

ÿöĂÜĒúšü ĒêŠÖĉÝÖøøöìĊęđúČĂÖĔßš÷ĆÜđðŨîÖĉÝÖøøöìĊęöćóøšĂöÖĆïêĆüđÙøČęĂÜ đßŠî ÖĉÝÖøøöêŠĂúĎÖïćýÖŤ éĆÜîĆĚî ÝćÖ

ĂÜÙŤÙüćöøĎš×ĂÜÙèąñĎšüĉÝĆ÷ ÜćîüĉÝĆ÷îĊĚđðŨîÜćîüĉÝĆ÷ĒøÖìĊęýċÖþćÙüćöđðŨîĕðĕéšĔîÖćøĔßšÖćøòřÖêćöüĉíĊöčŠÜđîšî

ÖĉÝÖøøöìĊ ęĔßšÖĉÝÖøøöìĊ ęÿ ĆöóĆîíŤÖĆïÖĉÝÖøøöÖćøéĈđîĉîßĊüĉê Ă÷ŠćÜĕøÖĘêćöéšü÷×šĂÝĈÖĆéđÖĊ ę÷üÖĆïĒîü  

ÖćøđÙúČęĂîĕĀü×ĂÜĀčŠî÷îêŤÝċÜìĈĔĀšÙèąñĎšüĉÝĆ÷đúČĂÖĔßšđÞóćąÖĉÝÖøøöìĊęüĉđÙøćąĀŤĒúšüüŠćÿćöćøëðøą÷čÖêŤ  

ĔßšÖĆïĀč Šî÷îêŤßŠü÷ïĈïĆéĕéš ēé÷ĔîÖćøýċÖþćîĊĚÙèąñĎ šüĉÝĆ÷ĕéšđúČĂÖĔßšÖĉÝÖøøöÝĈîüî 5 ÖĉÝÖøøö ĕéšĒÖŠ  

Öćø÷Ö×üéîĚĈ ÖćøóĆïñšć ÖćøĔßšßšĂîĒúąàšĂöêĆÖúĎÖðŦéĂĂÖÝćÖÝćî ÖćøđðŗéĀøČĂðŗéĀîĆÜÿČĂ ÖćøĔßšÖøøĕÖø 

ĒúąÖćøđðŗéðŗéĀîĆÜÿČĂ  

ÝćÖìĊęÖúŠćüĕð×šćÜêšî ÝąđĀĘîĕéšüŠćÖćøĔßšĀčŠî÷îêŤßŠü÷ïĈïĆé ÖúĂøĊăć àĉîēôđîĊ÷ öĊÙüćöđðŨîĕðĕéšĔî

ÖćøóĆçîćđóČęĂîĈöćĔßšĔîÖćøòřÖôŚŪîôĎÿöøøëõćóêćöĒîüìćÜìĊęöčŠÜđîšîÖĉÝÖøøö ÿĈĀøĆïñĎšðśü÷ēøÙĀúĂéđúČĂé

ÿöĂÜ Ă÷ŠćÜĕøÖĘêćö đîČęĂÜÝćÖĀčŠî÷îêŤßŠü÷ïĈïĆéÖúĂøĊăć àĉîēôđîĊ÷öĊøąïïÖćøìĈÜćîìĊęÙŠĂî×šćÜàĆïàšĂî 

ñĎšĔßšÜćîÝċÜÙüøĕéšøĆïÖćøòřÖĂïøöĒúąòřÖòîÝîöĊÙüćößĈîćâĒúąöĆęîĔÝ đóČęĂĔĀšÿćöćøëĔßšÜćîĀčŠî÷îêŤĕéš  

Ă÷ŠćÜöĊðøąÿĉìíĉõćóÿĎÜÿčé îĂÖÝćÖîĊĚ øąéĆïÖćøôŚŪîêĆü×ĂÜĒ×îĒúąöČĂ×ĂÜñĎšðśü÷÷ĆÜÿŠÜñúêŠĂÙüćöđĀöćąÿö  

ĔîÖćøĔßšÜćîĀčŠî÷îêŤ ēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜ ñĎšðśü÷ìĊęöĊÖćøôŚŪîêĆü×ĂÜĒ×îĒúąöČĂĔîøąéĆïìĊęéĊ (Brunnstrom ×ĂÜ

Ē×îĒúąöČĂĂ÷ĎŠìĊęøąéĆï 5) ĂćÝĕöŠđĀöćąÿöÖĆïÖćøĔßšēĀöé Active assistive training đîČęĂÜÝćÖÿćöćøëìĈ

ÖĉÝÖøøöêŠćÜ ė ĕéšéšü÷êîđĂÜēé÷ĕöŠÝĈđðŨîêšĂÜĔßšëčÜöČĂßŠü÷òřÖ Ă÷ŠćÜĕøÖĘêćö ÿĈĀøĆïñĎšðśü÷ìĊęöĊøąéĆïÖćøôŚŪîêĆü

×ĂÜĒ×îĒúąöČĂìĊęöĊ Brunnstrom stage ìĊęøąéĆï 5 ĂćÝóĉÝćøèćĔßšēĀöéĂČęî đßŠî Interactive games àċęÜđðŨî

ēĀöéìĊęĔĀšñĎšðśü÷ó÷ć÷ćöĂĂÖĒøÜ×÷ĆïĒ×îĒúąöČĂéšü÷êîđĂÜñŠćîêĆüøĆïÿĆââćè đóČęĂÙüïÙčöÖćøđÙúČęĂîĕĀü

×ĂÜđÖöìĊęĒÿéÜïîĀîšćÝĂ ĒúąĔîÖćøýċÖþćđóĉęöđêĉöĔîĂîćÙêÙüøĔĀšñĎšðśü÷ĕéšđúČĂÖÖĉÝÖøøöìĊęĔßšøŠüöÖĆïĀčŠî÷îêŤ

éšü÷êîđĂÜ đóČęĂßŠü÷đóĉęöĒøÜÝĎÜĔÝĒúąÙüćöóċÜóĂĔÝĔîÖćøìĈÖĉÝÖøøö  àċęÜüĉíĊîĊĚÝąßŠü÷đóĉęöðøąÿĉìíĉõćóĔî 

ÖćøóĆçîćēðøĒÖøöÖćøòřÖôŚŪîôĎĔîĂîćÙêĕéšĂ÷ŠćÜöĊðøąÿĉìíĉñúöćÖ÷ĉęÜ×ċĚî  
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