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ÛØÅòÕã¬î 

  Âóäé÷ÂêóÂóäÿÜæöćãÚĀÜæÈÃîÈîòÖäóë¬èÚĀÛÛØČóÈóÚÃîÈÅèóâĀÃĆÈĀäÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óÖ¬îÂæ­óâÿÚøĈîÈîÿÃ¬ó 
(Functional Qecc/Hcon ratio) ĀæñäñÕòÛÅèóâÿÉĆÛÜèÕ ìæòÈăÕ­äòÛāÜäĀÂäâÂóäîîÂÂČóæòÈÂóãØöćÛ­óÚĂÚÚòÂèõćÈëâòÅäÿæ¬Ú
ÿßéìÎõÈØöćâöîóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó ÉČóÚèÚ Ɨƞ ÅÚ ăÕ­äòÛāÜäĀÂäâÂóäîîÂÂČóæòÈÂóãÿßõćâÅèóâĀÃĆÈĀäÈÂæù¬âÂæ­óâÿÚøĈî
ĀÂÚÂæóÈæČóÖòè Âæ­óâÿÚøĈîëñāßÂĀæñÂæ­óâÿÚøĈîÖ­ÚÃó ÉČóÚèÚ ƞ ëòÜÕóì° ëòÜÕóì°æñ ƙ èòÚ  ßÛè¬óÿâøćîëõĈÚëùÕÂóäîîÂ
ÂČóæòÈÂóã ƞ ëòÜÕóì° Å¬ó Functional Qecc/Hcon ratio âöÅ¬óÿßõćâÃ÷ĈÚÉóÂÅ¬óÿäõćâÖ­Ú Ɨ.Ƙƞ Į 0.18 ÿÜĆÚ Ɨ.ƛƟ Į 0.15 Ì÷ćÈÿßõćâÃ÷ĈÚîã¬óÈ
âöÚòãëČóÅòÎØóÈë×õÖõ (p<0.05) ĀæñÅ¬óäñÕòÛÅèóâÿÉĆÛÜèÕäñìè¬óÈèõćÈ âöÅ¬óæÕæÈÉóÂ 5.89Į1.71 ÿÜĆÚ 1.17Į1.10 æÕæÈ
îã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõ (p<0.05) Ì÷ćÈëäùÜăÕ­è¬óÂóäĂì­āÜäĀÂäâÂóäîîÂÂČóæòÈÂóãØöćÛ­óÚ ĂÚÚòÂèõćÈëâòÅäÿæ¬ÚÿßéìÎõÈØöć
âöîóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó ëóâóä×ÿßõćâÅ¬óîòÖäóë¬èÚĀÛÛØČóÈóÚÃîÈÅèóâĀÃĆÈĀäÈÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óÖ¬îÂæ­óâÿÚøĈî
ÈîÿÃ¬óĀæñë¬ÈÝæĂì­æÕîóÂóäÜèÕÿÃ¬óÃÔñèõćÈăÕ­ 

 
ABSTRACT 

Study the changed in functional quadriceps to hamstring ratio (Functional Qecc/Hcon ratio) and pain score level 
after home-based exercise program in female recreational runners with patellofemoral pain syndrome (PFPs). The 18 
female recreational runners received Home Based Exercise, Exercise strengthening Core muscle, Hip Muscle and Tight 
Muscle in 8 weeks and 3 days per week . The finding after 8 weeks, Functional Qecc/Hcon ratio were increased 
significantly (1.28 ± 0.18 to 1.59 ± 0.15) (p<0.05) and pain score level during running were decreased significantly 
(5.89 ± 1.71 to 1.17 ± 1.10) (p<0.05). The home-based program exercise can change Functional Qecc/Hcon ratio and pain 
score level in female recreational runners with PFPs 
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ÛØÚČó 
  îóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó ìäøî Patellofemoral Pain Syndrome (PFPs) ÿÜĆÚîóÂóäÛóÕÿÉĆÛØöćßÛăÕ­âóÂĂÚÚòÂèõćÈ
ëâòÅäÿæ¬Ú āÕãÉñäú­ÉòÂÂòÚĂÚËøćîÃîÈîóÂóäÜèÕÿÃ¬óÚòÂèõćÈìäøî Runner³s Knee āÕãßÛîùÛòÖõÂóäÔ°ÂóäÿÂõÕĂÚÿßéìÎõÈ×÷È 
62% ĀæñĂÚÿßéËóã ƙƘ% ÿÜĆÚÂæù¬âîóÂóäØöćâöîóÂóäÜèÕÛäõÿèÔäîÛąÂäñÕúÂëñÛ­ó ìäøî ĂÖ­æúÂëñÛ­ó îóÂóäÉñ×úÂ
ÂäñÖù­ÚÉóÂÂõÉÂääâîã¬óÈÚ­îã Ɨ ÂõÉÂääâ Øöćë¬ÈÝæĂì­ÿÂõÕĀäÈÂÕÖ¬îÃ­îÖ¬îæúÂëñÛ­ó  (Patellofemoral Joint) äñìè¬óÈØöćâö
ÂóäæÈÚČĈóìÚòÂÃÔñØöćÿÃ¬óîãú¬ĂÚØ¬óÈî ÿË¬Ú ÂóäãøÚã¬îÿÃ¬ó, ÂóäÃ÷ĈÚ-æÈ ÛòÚăÕ, ÂóäèõćÈ ìäøî ÂóäÂäñāÕÕ ÿÜĆÚÖ­Ú (Crossley 
et al., 2016a) 
  Âóäé÷ÂêóØöćÝ¬óÚâóßÛè¬ó ÂóäÿÂõÕîóÂóäÜèÕÿÃ¬óæúÂëñÛ­óÚòĈÚ ÿÂõÕăÕ­ÉóÂìæóãÿìÖùÜòÉÉòãāÕãÜòÉÉòãìæòÂØöćÿÂõÕÃ÷ĈÚ
ÿÂõÕÉóÂÅèóâÝõÕÜÂÖõĂÚÂóäØČóÈóÚÃîÈäãóÈÅ°ë¬èÚæ¬óÈ (Petersen et al., 2014) āÕãÂóäé÷ÂêóßÛè¬óÿÂõÕÉóÂÂäñÕúÂëñÛ­ó
ÝõÕÖČóĀìÚ¬È (Patella Maltracking) ĀæñÂóäâö áóèñÿÃ¬óÛõÕÿÃ­óÕ­óÚĂÚÃÔñÿÅæøćîÚăìè (Dynamic Knee Valgus) Ì÷ćÈëóÿìÖù
ÃîÈÂóäÿÂõÕ áóèñÿÃ¬óÛõÕÿÃ­óÕ­óÚĂÚÃÔñÿÅæøćîÚăìè (Dynamic Knee Valgus) îóÉÉñÿÂõÕÉóÂÅèóâăâ¬ëâÕùæÂòÚäñìè¬óÈ
ÅèóâĀÃĆÈĀäÈÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óØóÈÕ­óÚÚîÂ (Vastus Lateralis) ÂòÛÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óØóÈÕ­óÚĂÚ (Vastus 
Medialis Oblique) (Saikat et al., 2010) ìäøîîóÉÉñÿÂõÕÉóÂÅèóâĀÃĆÈĀäÈØöćæÕæÈÃîÈÂæ­óâÿÚøĈîÂæù¬âÂóÈëñāßÂ (Hip 
Abductor) Ì÷ćÈìæóãÂóäé÷Âêó ßÛè¬ó ÂóäÿÂõÕÂóäÝõÕĀÚèÃÔñÿÅæøćîÚăìè (Functional Malalignment) ăâ¬ăÕ­Ã÷ĈÚÂòÛÃ­îÿÃ¬ó
ìäøîæúÂëñÛ­ó ĀÖ¬ÿÂõÕÃ÷ĈÚÉóÂÂóäâöÂóäìâùÚÿÃ­ó (Internal Rotation) ÃîÈÂäñÕúÂÖ­ÚÃó (Femur) ØöćâóÉóÂÅèóâăâ¬ĀÃĆÈĀäÈ
ÃîÈÂæ­óâÿÚøĈîìâùÚÃ­îëñāßÂîîÂÕ­óÚîÂ (Hip External Rotator) Āæñ Âæ­óâÿÚøĈîÂóÈëñāßÂ (Hip Abductor) (Bolga 
et al., 2008)  ìäøîÂóäÿÂõÕáóèñÿØ­óë¬èÚìæòÈÛõÕîîÂÕ­óÚîÂ (Rear Foot Eversion) (Levinger et al., 2007) ìäøîîóÉÉñÿÂõÕ
ÉóÂÅèóâÖ÷ÈÖòèÃîÈÂæ­óâÿÚøĈî ăâ¬è¬óÉñÿÜĆÚÂæ­óâÿÚøĈîÈîÿÃ¬ó (Hamstring) (White et al., 2009) ìäøî Ā×Ûÿ îĆÚÖ­ÚÃóÕ­óÚ
ÚîÂ (Iliotibial Tract) (Wu, Shin, 2004) ëóâóä×ë¬ÈÝæĂì­ÿÂõÕĀäÈÿÅ­ÚÛäõÿèÔæúÂëñÛ­óØöćâóÂÿÂõÚăÜăÕ­ ìäøîÂæù¬âîóÂóä
ÿÃ¬óØöćëòØßòÚÙ°ÂòÛÂäñÕúÂëòÚìæòÈ (Knee-Spine Syndrome) (Tsuji et al., 2002) ØöćâöÂóäé÷ÂêóßÛÅèóâëòâßòÚÙ°äñìè¬óÈÃ­î
Ö¬îæúÂëñÛ­ó (Patellofemoral Joint), ÂóäĀî¬ÚÃîÈÂäñÕúÂëòÚìæòÈë¬èÚÿîè (Lumbar Lordosis) ĀæñÂóäæóÕÿîöãÈÃîÈ
ÂäñÕúÂÂäñÿÛĆÚÿìÚĆÛ (Sacral Inclination) ë¬ÈÝæĂì­ÿÂõÕîóÂóäÜèÕÿÃ¬óæúÂëñÛ­óăÕ­  ìäøîĀâ­ÂäñØòćÈÜòÉÉòãØóÈÕ­óÚÉõÖèõØãó 
(Jensen et al., 2005) ÂĆîóÉÉñë¬ÈÝæÿÂöćãèÃ­îÈÂòÛîóÂóäÜèÕÿÃ¬óæúÂëñÛ­óăÕ­ 

ÂóääòÂêóîóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó  âöØòĈÈÂóääòÂêóĂÚĀÛÛîÚùäòÂê° (Conservative) ĀæñĀÛÛ (Surgical) Ì÷ćÈâö
Âóäé÷ÂêóßÛè¬ó ÂóääòÂêóāÕãÂóäÝ¬óÖòÕë¬îÈÂæ­îÈ (Arthroscopy) ä¬èâÂòÛÂóäØČóÂóãáóßÛČóÛòÕ Ăì­ÝæØöćăâ¬ĀÖÂÖ¬óÈÂòÚ
ÿâøćîÿÜäöãÛÿØöãÛÂòÛÂóäØČóÂóãáóßÛČóÛòÕÿßöãÈîã¬óÈÿÕöãè ÕòÈÚòĈÚÂóääòÂêóîóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó ÅèääòÂêóāÕãÂóäăâ¬
Ý¬óÖòÕÿÜĆÚëõćÈĀäÂ (Kettunen et al., 2007) ĂÚÂóäÜäñËùâ International Patellofemoral Pain Research Retreat ÅäòĈÈØöć ƚ Øöć
ăÕ­ØČóÂóääèÛäèâÂóäé÷ÂêóÿÂöćãèÂòÛÂóääòÂêóîóÂóäÜèÕÿÃ¬óæúÂëñÛ­óĀæñëäùÜìæòÂÑóÚÈóÚèõÉòã ØöćÚ¬óÿËøćî×øîĀæñëäùÜ
ÿÜĆÚĀÚèØóÈĂÚÂóääòÂêóØöćãîâäòÛāÕãØòćèÂòÚ āÕãâöÅČóĀÚñÚČóÿßøćîÿÜĆÚĀÚèØóÈĂÚÂóääòÂêóÿßøćîĂì­ÝæØöćÕöØöćëùÕ ÅøîÂóä
äòÂêóāÕãÂóäîîÂÂČóæòÈÂóã ÿÜĆÚÂóääòÂêóØöćĀÚñÚČóØöćÉñË¬èãë¬ÈÝæĂÚÂóäæÕîóÂóäÜèÕ āÕãØöćĂì­ÝæÂóääòÂêóØòĈÈĂÚ
äñãñëòĈÚ äñãñÂæóÈ ĀæñĂÚäñãñãóè ØòĈÈãòÈË¬èãë¬ÈÝæØČóĂì­ÂóäØČóÈóÚÃîÈäãóÈÅ°æ¬óÈ ÿÂõÕÂóäßòÓÚóØöćÕöĂÚäñãñÂæóÈ
Āæñäñãñãóè ÂóäîîÂÂČóæòÈÂóãÅèÛÅú¬ØòĈÈÂæù¬âÂæ­óâÿÚøĈîëñāßÂĀæñÂæ­óâÿÚøĈîÿÃ¬ó ë¬ÈÝæË¬èãæÕîóÂóäÜèÕ ĀæñØČóĂì­
ÂóäØČóÈóÚÕöÃ÷ĈÚ ØòĈÈĂÚäñãñëòĈÚ ÂæóÈ Āæñäñãñãóè Ì÷ćÈĀÚñÚČóâóÂÂè¬óÂóäîîÂÂČóæòÈÂóãÂæ­óâÿÚøĈîÿÃ¬óÿßöãÈîã¬óÈÿÕöãè 
(Crossley et al., 2016b) 

îóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó ë¬ÈÝæĂì­ÿÂõÕîóÂóäÜèÕĀæñë¬ÈÝæĂì­ÿÂõÕÂóäØČóÈóÚÃîÈÿÃ¬óØöćÝõÕÜÂÖõ Ì÷ćÈëòâßòÚÙ°ÂòÛ
ÂóäëúÎÿëöãÂóäØČóÈóÚÃîÈÂæ­óâÿÚøĈîäîÛÿÃ¬ó ĀæñÉñßÛÅèóâĀÃĆÈĀäÈØöćæÕæÈÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬ó āÕã Werner 
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(2014) ßÛè¬óÅèóâĀÃĆÈĀäÈØöćæÕæÈĂÚæòÂêÔñÂóäìÕÖòèĀÛÛãøÕãóèîîÂÃîÈÂæ­óâÿÚøĈî âöÅèóâëòâßòÚÙ°ÂòÛîóÂóäÜèÕÿÃ¬ó
æúÂëñÛ­ó ĀæñãòÈßÛè¬óĂÚÝú­Ü¬èãØöćâöîóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó ßÛÅèóâăâ¬ëâÕùæÂòÚÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óĀæñÂæ­óâÿÚøĈî
ÈîÿÃ¬ó Ì÷ćÈÿÂõÕÃ÷ĈÚÂòÛÅèóâĀÃĆÈĀäÈØöćæÕæÈÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬ó ĀÖ¬Âæ­óâÿÚøĈîÈîÿÃ¬óãòÈÅÈÅèóâĀÃĆÈĀäÈÜÂÖõ ë¬ÈÝæĂì­âö
Å¬óîòÖäóë¬èÚÅèóâĀÃĆÈĀäÈÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óÖ¬îÂæ­óâÿÚøĈîÈîÿÃ¬ó (Conventional Qcon/Hcon ratio) ØöćæÕæÈ Ì÷ćÈÂóäĂÚ
é÷ÂêóØöćÝ¬óÚâó ÿÜĆÚÂóäé÷ÂêóÅ¬óîòÖäóë¬èÚĀÛÛÕòĈÈÿÕõâ ÅøîÕúÅ¬óÃîÈÂČóæòÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óÃÔñìÕÖòèĀÛÛìÕëòĈÚ 
(Quadriceps Concentric Contraction; Qcon) Ö¬îÂČóæòÈÂæ­óâÿÚøĈîÈîÿÃ¬óÃÔñìÕÖòèĀÛÛìÕëòĈÚ (Hamstring Concentric 
Contraction; Hcon) Ì÷ćÈ Werner (2014) âöäóãÈóÚăè­è¬ó ĂÚÂæù¬âîóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó Å¬ó Conventional Qcon/Hcon ratio Éñ
îãú¬ĂÚË¬èÈäñìè¬óÈ Ɨ.ƙƙ-Ɨ.ƛƙ ë¬èÚ Aagaard et al. (1995) äóãÈóÚÝæăè­è¬óÅÚëùÃáóßÕö Conventional Qcon/Hcon ratio Éñâö
Å¬óîãú¬ĂÚË¬èÈ Ɨ.ƜƜ-Ƙ.Ɩ  ĀæñÚîÂÉóÂÂóäÜäñÿâõÚÅèóâĀÃĆÈĀäÈĀæ­è Å¬óîòÖäóë¬èÚäñìè¬óÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óĀæñ
Âæ­óâÿÚøĈîÈîÿÃ¬ó ãòÈëóâóä×ÜäñÿâõÚÅèóâëóâóä×ĂÚÂóäØČóÈóÚÃîÈÿÃ¬óĀæñëâÕùæÂæ­óâÿÚøĈîÿÃ¬óăÕ­îöÂ āÕãĂË­èõÙöÂóäèòÕ
Å¬óîòÖäóë¬èÚĀÛÛØČóÈóÚ (Functional Ratio) ÿÜĆÚÂóäèòÕÅèóâĀÃĆÈĀäÈëúÈëùÕÃîÈÂæ­óâÿÚøĈîÃÔñØöćØČóÈóÚÖäÈÂòÚÃ­óâ
äñìè¬óÈÂæ­óâÿÚøĈî Agonist Āæñ Antagonist ÿË¬Ú ÅèóâĀÃĆÈĀäÈÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óÃÔñìÕÖòèĀÛÛãøÕãóè 
(Quadriceps Eccentric Contraction; Qecc) Ö¬îÅèóâĀÃĆÈĀäÈÃîÈÂæ­óâÿÚøĈîÈîÿÃ¬óÃÔñìÕÖòèĀÛÛìÕëòĈÚ (Hamstring 
Concentric Contraction; Hcon) ìäøîÅèóâĀÃĆÈĀäÈÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óÃÔñìÕÖòèĀÛÛìÕëòĈÚ (Quadriceps Concentric 
Contraction; Qcon) Ö¬îÅèóâĀÃĆÈĀäÈÃîÈÂæ­óâÿÚøĈîÈîÿÃ¬óÃÔñìÕÖòèĀÛÛãøÕãóè (Hamstring Eccentric Contraction; Hecc) 
Ì÷ćÈâöÅèóâÿËøćîè¬ó Å¬ó Functional Ratio ÉñÿÜĆÚÅ¬óØöćÛ¬ÈÛîÂæòÂêÔñÂóäØČóÈóÚÃîÈÂæ­óâÿÚøĈîäîÛÃ­îÖ¬îăÕ­è¬óâöÅèóâëâÕùæ
ÿìâóñëââóÂÚ­îãÿßöãÈĂÕ Ì÷ćÈÂóäé÷ÂêóÿÂöćãèÂòÛ Å¬ó Functional RatioÂòÛîóÂóäÜèÕÿÃ¬óæúÂëñÛ­óÚòĈÚ  Guney et al. (2016) 
ăÕ­ØČóÂóäé÷ÂêóìóÅ¬óÅèóâëòâßòÚÙ°ÃîÈ Functional Ratio ÂòÛÅ¬óÝææòßÙ°ØöćÜäñÿâõÚÂóäØČóÈóÚÃîÈÃ­îÖ¬îæúÂëñÛ­ó ăÕ­ĀÂ¬ 
Kujala Patellofemoral Pain Score, ÂóäØÕëîÛÂóäÂ­óèæÈÃòĈÚ (Step Test) ĀæñÂóäØÕëîÛÂóäÂäñāÕÕÃóÿÕöãè (Hop 
Test) Ì÷ćÈßÛè¬ó ĂÚÅ¬óÃîÈ Functional Qecc/Hcon ratio ÿÜĆÚÅ¬óØöćâöÅèóâëòâßòÚÙ°ÂòÚâóÂØöćëùÕÖ¬îÝææòßÙ°ØòĈÈ ƚ Å¬ó Ì÷ćÈëäùÜăÕ­
è¬ó Å¬ó Functional Qecc/Hcon ratio ëòâßòÚÙ°ÂòÛÂóäØČóÈóÚÃîÈÃ­îÖ¬îæúÂëñÛ­óâóÂÂè¬ó Å¬ó Conventional Qcon/Hcon ratio 

ÉóÂÂóäé÷ÂêóØöćßÛè¬óÅ¬óÃîÈ Functional Qecc/Hcon ratio ÿÜĆÚÅ¬óØöćëòâßòÚÙ°ÂòÛÂóäØČóÈóÚÃîÈÃ­îÖ¬îæúÂëñÛ­óĀæñ
ëóâóä×ÚČóâóÜäñÿâõÚÅèóâëâÕùæÃîÈÂæ­óâÿÚøĈîĂÚÂæù¬âîóÂóäÜèÕÿÃ¬óæúÂëñÛ­óăÕ­ÚòĈÚ Âóäé÷ÂêóØöćé÷ÂêóÂ¬îÚìÚ­óÚòĈÚ ãòÈØČó 
Âóäé÷ÂêóĂÚÂæù¬âÃîÈÿßéìÎõÈ Āæñé÷ÂêóĂÚæòÂêÔñ Cross-Sectional Study  ãòÈăâ¬ÿÅãâöÂóäé÷ÂêóÝæÃîÈÂóäîîÂÂČóæòÈ
Âóã āÕãĂË­Å¬ó Functional Qecc/Hcon ratio ÿÜĆÚÝææòßÙ°ĂÚÂóäèòÕÝæ Ì÷ćÈÿÜĆÚÅ¬óØöćÛ¬ÈÛîÂÂóäØČóÈóÚÃîÈÿÃ¬óăÕ­îã¬óÈĀâ¬ÚãČó 

Ì÷ćÈÉóÂÝææòßÙ°ÕòÈÂæ¬óè ØČóĂì­Ýú­èõÉòãëÚĂÉØöćÉñÚČóÅ¬óÃîÈ Functional Qecc/Hcon ratio âóÿÜĆÚÖòèËöĈèòÕÝææòßÙ°ÃîÈ
āÜäĀÂäâîîÂÂČóæòÈÂóã ĂÚÝú­Ü¬èãØöćâöîóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó āÕãÿÜäöãÛÿØöãÛĂÚÚòÂèõćÈØòćèăÜÿßéìÎõÈ ÿßøćîé÷ÂêóÝæÂóä
îîÂÂČóæòÈÂóãè¬óÉñØČóĂì­ÿÂõÕÂóäÿÜæöćãÚĀÜæÈÖ¬îÅ¬ó Functional Qecc/Hcon ratio îã¬óÈăäÛ­óÈ ĀæñèòÕÅ¬óäñÕòÛÅèóâÿÉĆÛÜèÕ
äñìè¬óÈÂóäèõćÈ ÿßøćîÕúÝæÃîÈāÜäĀÂäâÂóäîîÂÂČóæòÈÂóã ÿßøćîÜäñāãËÚ°ĂÚÂóäĂË­Å¬óÕòÈÂæ¬óèĂÚÈóÚèõÉòãÖ¬îăÜą ĀæñĂË­
ÿÜĆÚÖòèÜäñÿâõÚÝæÅèóâëČóÿäĆÉÃîÈÂóäîîÂÂČóæòÈÂóã ìäøîÿÜĆÚÅ¬óØöćĂË­ÜäñÿâõÚîòÖäóÿëöćãÈÖ¬îÂóäÿÂõÕÂóäÛóÕÿÉĆÛăÕ­ Āæñ
ãòÈÿÜĆÚÂóäé÷ÂêóÝææòßÙ°ÃîÈāÜäĀÂäâÂóäîîÂÂČóæòÈÂóãØöćÛ­óÚĂÚÚòÂèõćÈëâòÅäÿæ¬ÚÿßéìÎõÈØöćâöîóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó 
 
èòÖ×ùÜäñëÈÅ°ÂóäèõÉòã 
Ȯ é÷ÂêóÝæÂóäÿÜæöćãÚĀÜæÈÃîÈîòÖäóë¬èÚĀÛÛØČóÈóÚÃîÈÅèóâĀÃĆÈĀäÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óÖ¬îÂæ­óâÿÚøĈîÈîÿÃ¬ó
(Functional Qecc/Hcon ratio) ĀæñäñÕòÛÅèóâÿÉĆÛÜèÕ áóãìæòÈăÕ­äòÛāÜäĀÂäâÂóäîîÂÂČóæòÈÂóãØöćÛ­óÚ ÿèæó ƞ ëòÜÕóì° 
ĂÚÚòÂèõćÈëâòÅäÿæ¬ÚÿßéìÎõÈØöćâöîóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó 
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èõÙöÂóäèõÉòã 
 Âæù¬âÜäñËóÂä ĀæñÿÂÔÒ°ÂóäÅòÕÂäîÈ 

ÜäñÂóéäòÛëâòÅäîóëóëâòÅä ÚòÂèõćÈÿßéìÎõÈØöćâöîóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó ĀæñØČóÂóäÖäèÉä¬óÈÂóãÅòÕÂäîÈÖóâ
ÿÂÔÒ°ÅòÕÿÃ­óÅøî ăÕ­äòÛÂóäèõÚõÉÊòãè¬óâöîóÂóäÜèÕÿÃ¬óæúÂëñÛ­óÃ­óÈÿÕöãè âöîóãùäñìè¬óÈ Ɨƞ-ƚƛ Üö âöäñãñÂóäÌ­îâèõćÈÜÂÖõ
îã¬óÈÚ­îã ƛ-ƗƖ Ââ./ëòÜÕóì° âöîóÂóäĀëÕÈÃîÈîóÂóäÜèÕÿÃ¬óæúÂëñÛ­óâóîã¬óÈÚ­îã Ƙ ÿÕøîÚ âöîóÂóäÿÉĆÛÜèÕ āÕã
ÜäñÿâõÚäñÕòÛÅèóâÿÉĆÛÜèÕ Visual Analog Scale (VAS) îã¬óÈÚ­îã ƙ/ƗƖ äñìè¬óÈÂóäèõćÈ Āæñìäøîäñìè¬óÈØČóÂõÉÂääâ 
ÿË¬Ú Ã÷ĈÚæÈÛòÚăÕ ÅùÂÿÃ¬ó ã¬îëÅèîØ ìäøîÿâøćîÖ­óÚĀäÈÿìãöãÕÿÃ¬ó ĀæñâöÅ¬óîòÖäóë¬èÚÅèóâĀÃĆÈĀäÈÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬ó
Ö¬îÂæ­óâÿÚøĈîÈîÿÃ¬ó (Conventioanl Qcon/Hcon ratio) Ú­îãÂè¬ó Ɨ.ƛƙ ĀæñâöÿÂÔÒ°ÂóäÅòÕîîÂÅøî âöîóÂóäÜèÕÿÃ¬óæúÂëñÛ­óØöć
ÿÜĆÚîóÂóäÛóÕÿÉĆÛÿÊöãÛßæòÚ, âöîóÂóäÛóÕÿÉĆÛÿÂõÕÃ÷ĈÚØöćÿîĆÚÂäñÕúÂëñÛ­ó (Patellar Tendon) ìäøîìâîÚäîÈÂäñÕúÂÿÃ¬ó
(Meniscus) âöîóÂóäÛóÕÿÉĆÛîøćÚąÛäõÿèÔäãóÈÅ°æ¬óÈä¬èâÕ­èã, âöÜäñèòÖõæúÂëñÛ­óÿÅæøćîÚ ìäøîÜäñèòÖõÝ¬óÖòÕÛäõÿèÔäãóÈÅ°
æ¬óÈ, âöîóÂóäĀëÕÈÃîÈÂæù¬âîóÂóä äúâóÖîãÕ° āäÅØóÈäñÛÛÜäñëóØĀæñáóèñāäÅØöćÿÂõÕÉóÂÅèóâÿëøćîâ, îãú¬ĂÚäñìè¬óÈ
ÂóäĂË­ Doping Agent, Whey Protein, îãú¬ĂÚäñìè¬óÈÂóäÖòĈÈÅääá° 

ÃòĈÚÖîÚÂóäØÕëîÛĀæñÿÂĆÛÃ­îâúæ 
ÿâøćîîóëóëâòÅäÝ¬óÚÿÂÔÒ°ÂóäÅòÕÂäîÈĀæ­è Ýú­èõÉòãØČóÂóäÚòÕØÕëîÛÅ¬óÅèóâĀÃĆÈĀäÈÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬ó

ĀæñÂæ­óâÿÚøĈîÈîÿÃ¬ó äèâ×÷ÈÜäñÿâõÚÅ¬óäñÕòÛÅèóâÿÉĆÛÜèÕ āÕã ÂóäØÕëîÛÅèóâĀÃĆÈĀäÈÃîÈÂæ­óâÿÚøĈî āÕãĂË­ÿÅäøćîÈ 
Humac Norm Isokinetic Dynamometer èòÕÅèóâĀÃĆÈĀäÈëúÈëùÕÃîÈÂæ­óâÿÚøĈî ØòĈÈÃÔñìÕÖòèĀÛÛìÕëòĈÚ (Concentric 
Contraction)  ĀæñìÕÖòèĀÛÛãøÕãóè (Eccentric Contraction) ÃîÈÂæ­óâÿÚøĈîÂæù¬âÿìãöãÕÿÃ¬ó (Quadriceps) ĀæñÂæ­óâÿÚøĈî
Âæù¬âÈîÿÃ¬ó (Hamstring) āÕãØČóÂóäèòÕØöćÅèóâÿäĆèÿËõÈâùâÅÈØöćÿØ¬óÂòÛ ƜƖo/s āÕãÂ¬îÚØČóÂóäèòÕÉñĂì­Ýú­ØÕëîÛØČóÅèóâÅù­Ú
ËõÚÂòÛÿÅäøćîÈÂ¬îÚāÕãÂóäĂì­ØČóÂóäìÕÖòèÃîÈÂæ­óâÿÚøĈîĀÛÛìÕëòĈÚØöćäñÕòÛÖČćóÂè¬óäñÕòÛëúÈëùÕÃîÈĀäÈÂæ­óâÿÚøĈîÿìãöãÕ
ÿÃ¬óĀæñÂæ­óâÿÚøĈîÈîÿÃ¬ó (Submaximal Voluntary Concentric Knee Extension and Knee Flexion) ØČó ƛ ÅäòĈÈ ØöćÅèóâÿäĆè
ÿËõÈâùâ ƗƘƖo/s ìæòÈÉóÂÚòĈÚÉ÷ÈØČóÂóäØÕëîÛ āÕãØČóÂóäØÕëîÛ ĀäÈìÕÖòèÃîÈÂæ­óâÿÚøĈîĀÛÛìÕëòĈÚÃîÈÂæ­óâÿÚøĈî
ÿìãöãÕÿÃ¬ó (Concentric Knee Extension), ĀäÈìÕÖòèÃîÈÂæ­óâÿÚøĈîĀÛÛìÕëòĈÚÃîÈÂæ­óâÿÚøĈîÈîÿÃ¬ó (Concentric Knee 
Flexion), ĀäÈìÕÖòèÃîÈÂæ­óâÿÚøĈîĀÛÛãøÕãóèÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬ó (Eccentric Knee Extension) ĀæñĀäÈìÕÖòèÃîÈ
Âæ­óâÿÚøĈîĀÛÛãøÕãóèÃîÈÂæ­óâÿÚøĈîÈîÿÃ¬ó (Eccentric Knee Flexion) āÕãĂÚÂóäØÕëîÛĀÖ¬æñÅ¬ó ÉñØČóÂóäØÕëîÛ ƙ 
ÅäòĈÈ āÕãÛòÚØ÷ÂÅ¬óØöćëúÈØöćëùÕĂÚĀÖ¬æñØ¬óØÕëîÛ ĀæñßòÂ Ɨ ÚóØö ĂÚĀÖ¬æñÅäòĈÈÂóäØÕëîÛ ĀæñØČóÂóäØÕëîÛØòĈÈëîÈÃ­óÈ 
ìæòÈÉóÂăÕ­Å¬óëúÈëùÕĀæ­è É÷ÈÚČóâóìóÅ¬ó Functional Qecc/Hcon ratio ĀæñìóÅ¬ó Conventional Qcon/Hcon ratio  ë¬èÚÂóä
ÜäñÿâõÚäñÕòÛÅèóâÿÉĆÛÜèÕ ĂË­ĀÛÛÜäñÿâõÚâóÖäèòÕÕ­èãëóãÖó (Visual Analog Scale (VAS)) Ăì­îóëóëâòÅäÜäñÿâõÚ
äñÕòÛÅèóâÿÉĆÛÜèÕ Ý¬óÚÅñĀÚÚ Ɩ-ƗƖ āÕãÿÜĆÚÅèóâäú­ë÷ÂÿÉĆÛÜèÕØöćÿÂõÕÃ÷ĈÚäñìè¬óÈÂóäèõćÈØöćÝ¬óÚâó  

ìæòÈÉóÂØČóÂóäØÕëîÛÿßøćîÿÂĆÛÃ­îâúæÂ¬îÚÂóäÿäõćâÖ­ÚîîÂÂČóæòÈÂóãĀæ­è ÉñØČóÂóäÚòÕÝú­ÿÃ­óä¬èâèõÉòãìæòÈÉóÂèòÚ
ØÕëîÛ Ɨ-Ƙ èòÚ ÿßøćîÿÃ­óâóäòÛāÜäĀÂäâÂóäîîÂÂČóæòÈÂóã (ÖóäóÈØöć Ɨ) äòÛëâùÕÛòÚØ÷ÂÂóäîîÂÂČóæòÈÂóãĀæñÅČóĀÚñÚČó
ĂÚÂóäÛòÚØ÷Â Ì÷ćÈĂÚäñìè¬óÈÂóäîîÂÂČóæòÈÂóã ƞ ëòÜÕóì° Ýú­èõÉòãÉñâöÂóäāØäÖõÕÖóâÂóäîîÂÂČóæòÈÂóãîãú¬ÿÜĆÚäñãñ Āæñ
ÿâøćîÅäÛ ƞ ëòÜÕóì° ÉñØČóÂóäÚòÕÿÃ­óâóØČóÂóäØÕëîÛÅ¬óÅèóâĀÃĆÈĀäÈÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óĀæñÂæ­óâÿÚøĈîÈîÿÃ¬ó Āæñ
ÜäñÿâõÚäñÕòÛÅèóâÿÉĆÛÜèÕ āÕãĂÚäñìè¬óÈÂóäîîÂÂČóæòÈÂóã ƞ ëòÜÕóì° îóëóëâòÅäëóâóä×Ì­îâèõćÈăÕ­ÖóâÜÂÖõ Āæñ
Ăì­âöÂóäÛòÚØ÷ÂäñãñØóÈÂóäèõćÈëñëâÖ¬îëòÜÕóì° ĀæñÿâøćîÅäÛ ƞ ëòÜÕóì° ØČóÂóäÚòÕîóëóëâòÅäÿßøćîØČóÂóäÿÂĆÛÃ­îâúæìæòÈ
ëõĈÚëùÕāÜäĀÂäâÂóäîîÂÂČóæòÈÂóãîöÂÅäòĈÈìÚ÷ćÈ 
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 ÂóäèõÿÅäóñì°Ã­îâúæØóÈë×õÖõ 
 èõÿÅäóñì°ÝææòÂêÔñÂæù¬âØòćèăÜÃîÈîóëóëâòÅäāÕã ĂË­Å¬óÿÊæöćã (Mean) ĀæñÅ¬óÿÛöćãÈÿÛÚâóÖäÑóÚ (SD) Āæñ
ØÕëîÛÂóäÂäñÉóãÃîÈÃ­îâúæ āÕãĂË­ Kolmogonov-Smirnov test ßÛè¬óâöÂóäÂäñÉóãÖòèĀÛÛÜÂÖõ ÿÜäöãÛÿØöãÛØóÈë×õÖõ
Å¬óÂ¬îÚĀæñìæòÈÂóäîîÂÂČóæòÈÂóã Õ­èã paired t-test 
 
ÝæÂóäèõÉòã 

îóëóëâòÅäÿÃ­óä¬èâÈóÚèõÉòã ÿßéìÎõÈ ÉČóÚèÚ Ɨƞ ÅÚ ØöćÝ¬óÚÿÂÔÒ°ÂóäÅòÕÿÃ­ó  âöîóãùÿÊæöćã ƙƝ.Ɲƞ Į 4.99 Üö ÚČĈóìÚòÂ
ÿÊæöćã ƛƙ.ƞƟ Į 8.27 ÂõāæÂäòâ ë¬èÚëúÈÿÊæöćã Ɨ.ƜƖ  Į 0.06 ÿâÖä ÕòËÚöâèæÂóãÿÊæöćã ƘƗ.Ɩƛ Į 2.50 ÂÂ/ÿâÖäƘ  âöÜäñëÛÂóäÔ°
ÂóäèõćÈÿÊæöćã ƘƗ.Ɩƛ Į 2.50 ÿÕøîÚ âöäñãñèõćÈëñëâÖ¬îëòÜÕóì°ÿÊæöćãØöć ƘƖ.ƝƖ Į 8.49 Ââ./ëòÜÕóì° ĀæñâöäñãñÿèæóÃîÈÂóä
ĀëÕÈîîÂÃîÈîóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó ÿÊæöćã Ɯ.ƘƘ Į 3.41ÿÕøîÚ ĂÚîóëóëâòÅäÉČóÚèÚ Ɨƞ ÅÚ ßÛè¬óâöîóÂóäÜèÕÿÃ¬ó
æúÂëñÛ­óÃ­óÈÌ­óã ÉČóÚèÚ Ɵ ÅÚ ĀæñÃ­óÈÃèóÉČóÚèÚ Ɵ ÅÚ (ÖóäóÈØöć Ƙ) 

Å¬óîòÖäóë¬èÚĀÛÛØČóÈóÚÃîÈÅèóâĀÃĆÈĀäÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óÖ¬îÂæ­óâÿÚøĈîÈîÿÃ¬ó (Functional Qecc/Hcon ratio) 
  Å¬óÅèóâĀÃĆÈĀäÈÃîÈÂæ­óâÿÚøĈîÿìãöãÕÿÃ¬óĀæñÂæ­óâÿÚøĈîÈîÿÃ¬ó (ÖóäóÈØöć ƙ) ÿâøćîØČóÂóäèòÕÅ¬óÅèóâĀÃĆÈĀäÈÕ­èã
ÂóäØÕëîÛĀÛÛÂóäÿÅæøćîÚăìèØöćÅèóâÿäĆèÅÈØöć (Isokinetic Test) ØÕëîÛÂČóæòÈÂæ­óâÿÚøĈîÃÔñìÕÖòèĀÛÛìÕëòĈÚ 
(Concentric) ĀæñÂæ­óâÿÚøĈîìÕÖòèĀÛÛãøÕãóè (Eccentric)ĂÚÃ­óÈØöćÜÂÖõĀæñĂÚÃ­óÈØöćâöîóÂóäÛóÕÿÉĆÛ ÿÜäöãÛÿØöãÛÂ¬îÚ
ĀæñìæòÈÂóäîîÂÂČóæòÈÂóã ƞ ëòÜÕóì° ÚČóÅ¬óØöćăÕ­âóÅČóÚèÔìóÅ¬ó Functional Qecc/Hcon ratio ßÛè¬ó ĂÚÃ­óÈØöćâöîóÂóä
ÛóÕÿÉĆÛ Â¬îÚÿäõćâÖ­ÚāÜäĀÂäâÂóäîîÂÂČóæòÈÂóã Å¬ó Functional Qecc/Hcon ratio âöÅ¬óÿÊæöćã 1.21 Į 0.36 ĀæñáóãìæòÈÂóä
îîÂÂČóæòÈÂóã ßÛè¬óâöÅ¬óÿÊæöćã 1.67 Į 0.18 Ì÷ćÈßÛè¬óâöÂóäÿßõćâÃ÷ĈÚîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõ (p<0.05) Ì÷ćÈÿâøćîÿÜäöãÛÿØöãÛ
ĂÚÃ­óÈØöćăâ¬âöîóÂóäÛóÕÿÉĆÛ Â¬îÚÿäõćâÖ­ÚāÜäĀÂäâÂóäîîÂÂČóæòÈÂóã Å¬ó Functional Qecc/Hcon ratio âöÅ¬óÿÊæöćã 1.64 Į 0.28 
ĀæñáóãìæòÈÂóäîîÂÂČóæòÈÂóã ßÛè¬óâöÅ¬óÿÊæöćã 1.76 Į 0.20 Ì÷ćÈăâ¬ĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõ 

ÂóäÿÜäöãÛÿØöãÛÅ¬ó Functional Qecc/Hcon ratio ĂÚäñìè¬óÈÿÃ¬óÃ­óÈØöćâöÂóäÛóÕÿÉĆÛĀæñÃ­óÈØöćăâ¬âöîóÂóäÛóÕÿÉĆÛ 
ßÛè¬ó Â¬îÚÿäõćâîîÂÂČóæòÈÂóãÃîÈ Functional Qecc/Hcon ratio Ã­óÈØöćâöîóÂóäÜèÕ âöÅ¬óÿÊæöćã 1.21 Į 0.36 Āæñ Ã­óÈØöćăâ¬âö
îóÂóäÜèÕ âöÅ¬óÿÊæöćã 1.64 Į 0.28 Ì÷ćÈâöÅ¬óĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõ ĀæñáóãìæòÈÂóäîîÂÂČóæòÈÂóã ƞ ëòÜÕóì° 
Functional Qecc/Hcon ratio Ã­óÈØöćâöîóÂóäÜèÕ âöÅ¬óÿÊæöćã 1.67 Į 0.18 ĀæñÃ­óÈØöćăâ¬âöîóÂóäÜèÕ âöÅ¬óÿÊæöćã 1.76 Į 0.20 Ì÷ćÈ
ăâ¬âöÅèóâĀÖÂÖ¬óÈÂòÚîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõ (äúÜØöć Ƙ) 
 Å¬óäñÕòÛÅèóâÿÉĆÛÜèÕ 
 Å¬óäñÕòÛÅèóâÿÉĆÛÜèÕ ßÛè¬ó Â¬îÚÿäõćâāÜäĀÂäâÂóäîîÂÂČóæòÈÂóã îóëóëâòÅä ÉČóÚèÚ Ɨƞ ÅÚ âöäñÕòÛÅèóâ
ÿÉĆÛÜèÕÃÔñèõćÈ âöÅ¬ó VAS ÿÊæöćãØöć 5.89 Į 1.71 ĀæñáóãìæòÈÂóäîîÂÂČóæòÈÂóãÅäÛ ƞ ëòÜÕóì° ßÛè¬óâöäñÕòÛÅèóâ
ÿÉĆÛÜèÕÃÔñèõćÈæÕæÈ âöÅ¬ó VAS ÿÊæöćãØöć 1.06 Į 0.87 Ì÷ćÈßÛè¬óâöÂóäÿÜæöćãÚĀÜæÈîã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõ (P<0.05) Āæñ
ãòÈßÛè¬ó äñãñØóÈëñëâÃîÈÂóäèõćÈÖ¬îëòÜÕóì° âöÂóäÿßõćâÃ÷ĈÚ îã¬óÈâöÚòãëČóÅòÎØóÈë×õÖõ ÉóÂÂ¬îÚÿäõćâāÜäĀÂäâÂóäîîÂ
ÂČóæòÈÂóã âöäñãñØóÈëñëâÿÊæöćãÖ¬îëòÜÕóì°Øöć 20.70 Į 7.50 ĀæñÿâøćîëõĈÚëùÕāÜäĀÂäâÂóäîîÂÂČóæòÈÂóã äñãñØóÈëñëâ
ÿÊæöćãĂÚ Ɨ ëòÜÕóì° âöäñãñØóÈëñëâÿÊæöćã 26.90 Į 8.79 ÖóâÖóäóÈØöć ƛ 
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ÖóäóÈØöć Ɨ ĀëÕÈāÜäĀÂäâÂóäîîÂÂČóæòÈÂóãØöćÛ­óÚĂÚÚòÂèõćÈØöćâöîóÂóäÜèÕÿÃ¬óæúÂëñÛ­ó äñãñÿèæó ƞ ëòÜÕóì°  
äñãñØöć Ɨ ëòÜÕóì°Øöć 1-4 äñãñØöć Ƙ  ëòÜÕóì°Øöć 5-8 

Ø¬óØöć Ɨ Side-Lying Hip Abduction Exercise 

  
Week Rep. Hold 
1-2 2 x 10 or 2 x 15 5 or 10 sec 

3-4 with Elastic Band 2 x 10 or 2 x 15 5 or 10 sec 

 

Ø¬óØöć Ƙ Clamshell Exercise 

   
Week Rep. Hold 
1-2 2 x 10 or 2 x 15 5 or 10 sec 

3-4 with Elastic Band 2 x 10 or 2 x 15 5 or 10 sec 

 

Ø¬óØöć ƙ Bridging Exercise 

    
Week Rep. Hold 
1-2 2 x 10 or 2 x 15 5 or 10 sec 

3-4 Single Leg 2 x 10 or 2 x 15 5 or 10 sec 

 

 
 

 
 

Ø¬óØöć ƚ Step Down Backward 

 

Week Rep. Step Height (Cm) 
1-2 
 
 

2 x 10 5/10/15/20 

3-4  2 x 15 5/10/15/20 

Ø¬óØöć Ɨ Squat 

 
Week Rep. Hold 
5-6 2 x 10 or 2 x 15 5 or 10 sec 

7-8  With Elastic Band 2 x 10 or 2 x 15 5 or 10 sec 

 
Ø¬óØöć ƙ Four Direction 

 
Week Rep. Hold 
5-6 15/direction, 5 or 10 sec 

7-8  With Elastic Band 15/direction, 5 or 10 sec 

 
Ø¬óØöć 4 Plank 

 
Week Rep. Hold 

5-6 Knee Support 2 x 10 or 2 x 15 5 or 10 sec 
7-8 Feet Support 2 x 10 or 2 x 15 5 or 10 sec 

 
Ø¬óØöć 5 Side Plank 

 
Week Rep. Hold 

5-6 Knee Support 2 x 10 or 2 x 15 5 or 10 sec 
7-8 Feet Support 2 x 10 or 2 x 15 5 or 10 sec  

Ø¬óØöć Ƙ Step Down Forward 

 

Week Rep. Step Height 
(Cm) 

5-6 
 

2 x 10 5/10/15/20 

7-8  2 x 15 5/10/15/20 


