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∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å     ‡æ◊ËÕ»÷°…“º≈¢Õß°“√ÕÕ°°”≈—ß°“¬‚¥¬„™âπÈ”Àπ—°µ“¡¡‚π¿“æµàÕ§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ ·≈–»÷°…“

«à“°≈â“¡‡π◊ÈÕ¡—¥„¥∫â“ß∑’Ë¡’°“√∑”ß“π„π¢≥–ÕÕ°°”≈—ß

√Ÿª·∫∫°“√«‘®—¬     °“√»÷°…“‡™‘ß∑¥≈Õß·∫∫‡ª√’¬∫‡∑’¬∫°àÕπ·≈–À≈—ß

 ∂“π∑’Ë∑”«‘®—¬     ¿“§«‘™“‡«™»“ µ√åøóôπøŸ§≥–·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

°≈ÿà¡∑’Ë∑”«‘®—¬     Õ“ “ ¡—§√®“°‡®â“Àπâ“∑’Ë‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å 15 §π

«‘∏’°“√     „ÀâºŸâ‡¢â“√à«¡°“√«‘®—¬ÕÕ°°”≈—ß·¢π¢â“ß∑’Ë‰¡à∂π—¥„π∑à“ßÕ»Õ°‚¥¬„™âπÈ”Àπ—°µ“¡¡‚π¿“æ »÷°…“°≈â“¡‡π◊ÈÕ∑’Ë

∑”ß“π¥â«¬‡§√◊ËÕßµ√«®§≈◊Ëπ‰øøÑ“°≈â“¡‡π◊ÈÕ „™â‡§√◊ËÕßµ√«®§«“¡·¢Áß·√ß°≈â“¡‡π◊ÈÕ En-Tree M MDD «—¥§à“ 1-RM

¢Õß°≈â“¡‡π◊ÈÕßÕ»Õ° ·≈–°≈â“¡‡π◊ÈÕ‡À¬’¬¥»Õ° ·≈–«—¥‡ âπ√Õ∫«ß·¢π‡ªìπ§à“‡√‘Ë¡µâπ ®“°π—Èπ‡¢â“√à«¡‚ª√·°√¡°“√ÕÕ°

°”≈—ß°“¬ ‚¥¬ÕÕ°·√ßßÕ»Õ°™ÿ¥≈– 10 §√—Èß 3 ™ÿ¥µàÕ«—π 3 «—πµàÕ —ª¥“Àå ‡ªìπ‡«≈“ 8  —ª¥“Àå «—¥§«“¡·¢Áß·√ß¢Õß

°≈â“¡‡π◊ÈÕ ·≈–‡ âπ√Õ∫«ß·¢π È́”‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫‡¡◊ËÕ ‘Èπ ÿ¥‚ª√·°√¡

º≈°“√«‘®—¬     °≈â“¡‡π◊ÈÕ∑’Ë¡’°“√∑”ß“π„π¢≥–ÕÕ°°”≈—ß§◊Õ°≈â“¡‡π◊ÈÕ biceps brachii, triceps brachii ·≈– brachioradialis§à“

‡©≈’Ë¬ 1-RM ¢Õß°≈â“¡‡π◊ÈÕßÕ»Õ° ‡√‘Ë¡µâπ 6.78 ± 2.10 °‘‚≈°√—¡À≈—ßΩñ°ÕÕ°°”≈—ß 9.83 ± 2.32 °‘‚≈°√—¡ µà“ß°—π

3.05 °‘‚≈°√—¡ (√âÕ¬≈– 44.9) §à“‡©≈’Ë¬ 1-RM ¢Õß°≈â“¡‡π◊ÈÕ‡À¬’¬¥»Õ° ‡√‘Ë¡µâπ 4.03 ± 1.98 °‘‚≈°√—¡ À≈—ßΩñ°ÕÕ°

°”≈—ß 5.33 ± 2.32 °‘‚≈°√—¡ µà“ß°—π 1.29 °‘‚≈°√—¡ (√âÕ¬≈– 32.0) ¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß§à“ 1-RM

°àÕπ·≈–À≈—ß°“√ÕÕ°°”≈—ß 8  —ª¥“Àå ∑—Èß„π°≈â“¡‡π◊ÈÕßÕ»Õ° (p<0.001, 95%CI -3.6,-2.5) ·≈–°≈â“¡‡π◊ÈÕ‡À¬’¬¥»Õ°

(p<0.001, 95%CI -1.8,-0.8) ·µà‰¡à¡’§«“¡·µ°µà“ß√–À«à“ß‡ âπ√Õ∫«ß·¢π°àÕπ·≈–À≈—ß°“√ÕÕ°°”≈—ß (p=0.375,

95%CI -0.4,1.1)

 √ÿª      °“√ÕÕ°°”≈—ß°“¬‚¥¬„™âπÈ”Àπ—°µ“¡¡‚π¿“æ‡ªìπ‡«≈“ 8  —ª¥“Àå  “¡“√∂‡æ‘Ë¡§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕßÕ

»Õ°‰¥â∑—Èß agonist ·≈– antagonist

§” ”§—≠     °“√ÕÕ°°”≈—ß°“¬ §«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ ¡‚π¿“æ
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°“√ÕÕ°°”≈—ß°“¬‡æ◊ËÕ‡æ‘Ë¡§«“¡·¢Áß·√ß¢Õß

°≈â“¡‡π◊ÈÕ (strengthening exercise) ‡ªìπ à«πÀπ÷Ëß¢Õß

‚ª√·°√¡°“√ÕÕ°°”≈—ß ∑—Èß°“√ÕÕ°°”≈—ß‡æ◊ËÕ‡ √‘¡ √â“ß

 ¡√√∂¿“æ√à“ß°“¬ ·≈–°“√ÕÕ°°”≈—ß‡æ◊ËÕ°“√√—°…“ ‡π◊ËÕß®“°

§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ‡ªìπ à«π ”§—≠ à«πÀπ÷Ëß¢Õß

 ¡√√∂¿“æ√à“ß°“¬ (physical fitness) ·≈–¡’º≈µàÕ°“√

∑”°‘®°√√¡µà“ßÊ„π™’«‘µª√–®”«—π·≈–°“√‡§≈◊ËÕπ∑’Ë¢ÕßºŸâªÉ«¬

°“√ÕÕ°°”≈—ß‡æ◊ËÕ‡æ‘Ë¡§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ®–∑”

‚¥¬°“√ÕÕ°°”≈—ß°“¬·∫∫¡’·√ßµâ“π (resistive exercise)

‡æ◊ËÕ„Àâ‡°‘¥ overloading µàÕ°≈â“¡‡π◊ÈÕ ́ ÷Ëß®–∑”„Àâ°≈â“¡‡π◊ÈÕ

¡’°“√ª√—∫µ—«·≈–¡’§«“¡·¢Áß·√ß‡æ‘Ë¡¢÷Èπ(1) ·∫àß‡ªìπª√–‡¿∑

À≈—°§◊Õ isometric, isotonic ·≈– isokinetic exercise

Õÿª°√≥å∑’Ëπ‘¬¡„™â ‰¥â·°à free weight, rubber band, spring,

pulley ‡ªìπµâπ

°“√ÕÕ°°”≈—ß°“¬‡æ◊ËÕ‡æ‘Ë¡§«“¡·¢Áß·√ß à«π„À≠à

¡’¢âÕ®”°—¥§◊Õ°“√„™â·√ßµâ“π®“°¿“¬πÕ° ́ ÷Ëß¡’‚Õ°“ ∑’Ë®–‡°‘¥

°“√∫“¥‡®Á∫µàÕ√–∫∫°≈â“¡‡π◊ÈÕ·≈–¢âÕ°√–¥Ÿ°‰¥â‚¥¬‡©æ“–

„π°≈ÿà¡ºŸâ ŸßÕ“¬ÿ ºŸâªÉ«¬‚√§¢âÕ À√◊ÕºŸâ∑’Ë¡’§«“¡º‘¥ª°µ‘À√◊Õ

°“√∫“¥‡®Á∫¢Õß°≈â“¡‡π◊ÈÕÕ¬Ÿà°àÕπ(2,3) µâÕß¡’°“√‡≈◊Õ°™π‘¥·≈–

¢π“¥¢ÕßÕÿª°√≥å„Àâ‡À¡“– ¡°—∫·µà≈–∫ÿ§§≈ ·≈–µâÕßª√—∫

‡ª≈’Ë¬πÕÿª°√≥å‡¡◊ËÕºŸâÕÕ°°”≈—ß¡’§«“¡·¢Áß·√ß‡æ‘Ë¡¢÷ÈπÀ√◊Õ

¡’ ¿“æ√à“ß°“¬‡ª≈’Ë¬π·ª≈ß °“√ÕÕ°°”≈—ß∑’Ë¡’§«“¡‡ ’Ë¬ß

µàÕ°“√‡°‘¥°“√∫“¥‡®Á∫‰¥âπâÕ¬°«à“ ‡™àπ °“√ÕÕ°°”≈—ß·∫∫

isometric À√◊Õ isokinetic exercise °Á¡’¢âÕ®”°—¥‡™àπ°—π

°≈à“«§◊Õ isometric exercise ‡æ‘Ë¡§«“¡·¢Áß·√ß„π°“√∑”ß“π

¢Õß°≈â“¡‡π◊ÈÕ·∫∫Õ¬Ÿà°—∫∑’Ë (static) ·≈–‡©æ“–¡ÿ¡∑’ËΩñ° (angle

specific) ́ ÷ËßÕ“®‰¡à‡æ’¬ßæÕ ”À√—∫°‘®°√√¡∑—Ë«‰ª∑’ËµâÕß°“√

°“√‡§≈◊ËÕπ‰À«(2)  à«π isokinetic exercise °ÁµâÕß°“√‡§√◊ËÕß

¡◊Õ´—∫´âÕπ´÷Ëß‰¡à “¡“√∂„™â‰¥â –¥«°„π ∂“π°“√≥å∑—Ë«‰ª

®“°¢âÕ®”°—¥¢Õß°“√ÕÕ°°”≈—ß°“¬‡æ◊ËÕ‡æ‘Ë¡§«“¡

·¢Áß·√ß¥—ß°≈à“« »“ µ√“®“√¬å°‘µµ‘§ÿ≥ πæ.‡ ° Õ—°…√“πÿ

‡§√“–Àå®÷ß¡’·π«§‘¥„π°“√¥—¥·ª≈ß‡∑§π‘§°“√ÕÕ°°”≈—ß∑’Ë

„™â®‘πµπ“°“√∑¥·∑ππÈ”Àπ—°®√‘ß„π°“√ √â“ß·√ßµâ“π ‚¥¬

¥—¥·ª≈ß¡“®“°°“√ÕÕ°°”≈—ß·∫∫™’Ë°ß (Qi gong) ÷́Ëß„π

ªí®®ÿ∫—π¡’°“√„™â®‘πµπ“°“√„π°“√Ωñ°¥â“π°’Ã“·≈–øóôπøŸ

 ¡√√∂¿“æ§◊Õ °“√∑” mental practice (mental rehearsal)

À¡“¬∂÷ß«‘∏’°“√Ωñ°‚¥¬„™â®‘πµπ“°“√ È́”Ê‡æ◊ËÕ„Àâ‡°‘¥°“√

· ¥ßÕÕ°∑’Ë¥’¢÷Èπ(4) ·∫àßÕÕ°‰¥â‡ªìπ 2 °≈ÿà¡„À≠à ‰¥â·°à specific

mental practice (motor imagery)§◊Õ °“√§‘¥«à“‡§≈◊ËÕπ

‰À« à«π¢Õß√à“ß°“¬®“°§«“¡∑√ß®”‚¥¬∑’Ë‰¡à¡’°“√‡§≈◊ËÕπ

‰À«®√‘ß(5) ´÷Ëß¡’ºŸâ„™â∑—Èß„π¥â“π°“√°’Ã“·≈– neurologic

rehabilitation ‚¥¬‡©æ“–„πºŸâªÉ«¬‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß∑’Ë

‡ªìπÕ—¡æ“µ§√÷Ëß´’°(4,6,7) °—∫ nonspecific mental practice

(mental preparation)§◊Õ°“√„™â°≈«‘∏’Õ◊Ëπ∑“ß®‘µ«‘∑¬“ ‚¥¬

‡©æ“–¥â“πÕ“√¡≥å ‡æ◊ËÕ‡æ‘Ë¡§«“¡ “¡“√∂„π°“√Ωñ°°≈â“¡‡π◊ÈÕ

´÷Ëßπ‘¬¡„™â„π¥â“π°“√°’Ã“ ‰¥â·°à psyching-up strategies

‡™àπ °“√§‘¥«à“¡’©≈“¡‰≈àÀ≈—ß¢≥–Ωñ°«à“¬πÈ” À√◊Õ relaxation

techniques µà“ßÊ(4,8-10) °“√»÷°…“°àÕπÀπâ“π’Èæ∫«à“∑—Èß Õß

«‘∏’ “¡“√∂∑”„Àâ°“√· ¥ßÕÕ°¢Õß°≈â“¡‡π◊ÈÕ¥’¢÷Èπ‰¥â ·µà¬—ß

‰¡à¡’∑ƒ…Æ’„¥∑’Ë “¡“√∂Õ∏‘∫“¬°≈‰°‰¥âÕ¬à“ßπà“æÕ„®(4,11-17)

„π°“√»÷°…“§√—Èßπ’È„™âπÈ”Àπ—°µ“¡¡‚π¿“æ‡ªìπ‡§√◊ËÕß

¡◊Õ„π°“√Ωñ°„Àâ°≈â“¡‡π◊ÈÕ‡æ‘Ë¡°“√‡°√Áßµ—«¢≥–ÕÕ°°”≈—ß ́ ÷Ëß

≈—°…≥–°“√‡§≈◊ËÕπ‰À«‡™àππ’È®–æ∫‰¥â„π°“√ÕÕ°°”≈—ß·∫∫™’Ë

°ß (Qi gong) ·≈–‰∑â‡°ä° (Tai Chi Chuan) ́ ÷Ëß¡’√“¬ß“π«à“

 “¡“√∂‡æ‘Ë¡°”≈—ß¢Õß°≈â“¡‡π◊ÈÕ‰¥â(18-20)

«—µ∂ÿª√– ß§å
1. ‡æ◊ËÕ»÷°…“º≈¢Õß°“√ÕÕ°°”≈—ß°“¬‚¥¬„™âπÈ”

Àπ—°µ“¡¡‚π¿“æµàÕ§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ

2. ‡æ◊ËÕ»÷°…“«à“°“√ÕÕ°°”≈—ß‚¥¬„™âπÈ”Àπ—°µ“¡

¡‚π¿“æ§◊ÕÕ–‰√·≈–°≈â“¡‡π◊ÈÕ¡—¥„¥∫â“ß∑’Ë¡’°“√∑”ß“π

¢≥–ÕÕ°°”≈—ß„π∑à“ßÕ¢âÕ»Õ°

√Ÿª·∫∫°“√«‘®—¬
°“√»÷°…“‡™‘ß∑¥≈Õß·∫∫‡ª√’¬∫‡∑’¬∫°àÕπ·≈–À≈—ß

(Quasi-experimental study)

°≈ÿà¡»÷°…“

Õ“ “ ¡—§√®“°‡®â“Àπâ“∑’Ë‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å

®”π«π 15 √“¬

‡°≥±å§—¥‡¢â“

1. Õ“¬ÿ 25-40 ªï

2. ‰¡à‰¥â∑”ß“π„™â·√ßß“π (white collar worker)

3. ‰¡à¡’‚√§ª√–®”µ—«À√◊Õ¢âÕÀâ“¡„π°“√ÕÕ°°”≈—ß

°“¬

4. ‰¡à‰¥âÕÕ°°”≈—ß°“¬À√◊Õ‡≈àπ°’Ã“ ¡Ë”‡ ¡Õ„π

√–¬–‡«≈“ 6 ‡¥◊Õπ

5. ¬‘π¥’·≈– “¡“√∂‡¢â“√à«¡°“√ÕÕ°°”≈—ß‰¥â

‡°≥±å§—¥ÕÕ°

1. ‰¡à “¡“√∂ÕÕ°°”≈—ß°“¬µ“¡°”Àπ¥‰¥â
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2. ¢“¥°“√Ωñ°µ“¡°”Àπ¥¡“°°«à“√âÕ¬≈– 80

3. ¡’¿“«–·∑√° ấÕπ®“°°“√Ωñ°

«‘∏’°“√»÷°…“
‡æ◊ËÕ„Àâ°“√∑¥≈Õß‰¡à́ —∫ ấÕπ ®÷ß°”Àπ¥„ÀâÕÕ°°”≈—ß

„π∑à“ßÕ¢âÕ»Õ°¢÷Èπ (biceps curl) ‡∑à“π—Èπ ‚¥¬®‘πµπ“°“√«à“

°”≈—ß¬°πÈ”Àπ—°¡“°∑’Ë ÿ¥Õ¬Ÿà¥â«¬

 à«π∑’Ë 1 ºŸâ‡¢â“√à«¡°“√«‘®—¬‰¥â√—∫°“√ Õπ°“√ÕÕ°

°”≈—ß°“¬¥â«¬πÈ”Àπ—°µ“¡¡‚π¿“æ ·≈– “¡“√∂ªØ‘∫—µ‘‰¥â

∂Ÿ°µâÕß ®“°π—Èπµ√«®§≈◊Ëπ‰øøÑ“°≈â“¡‡π◊ÈÕ ‚¥¬µ‘¥ surface

electrode ∑’Ë°≈â“¡‡π◊ÈÕ biceps brachii, triceps brachii ·≈–

brachioradialis ¢â“ß∑’Ë∑”°“√«‘®—¬„π¢≥–ÕÕ°°”≈—ß ¥Ÿ«à“¡’

°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ¡—¥„¥∫â“ß

 à«π∑’Ë 2 ºŸâ‡¢â“√à«¡°“√«‘®—¬‰¥â√—∫°“√«—¥§«“¡·¢Áß

·√ß¢Õß°≈â“¡‡π◊ÈÕ·≈–‡ âπ√Õ∫«ßµâπ·¢π‡ªìπ§à“‡√‘Ë¡µâπ ®“°

π—Èπ‡¢â“√à«¡‚ª√·°√¡°“√ÕÕ°°”≈—ß´÷Ëß§«∫§ÿ¡¥Ÿ·≈‚¥¬ºŸâ∑”«‘®—¬

‡ªìπ‡«≈“ 8  —ª¥“Àå «—¥§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ·≈–

‡ âπ√Õ∫«ßµâπ·¢π È́”‡¡◊ËÕ ‘Èπ ÿ¥‚ª√·°√¡

°“√«—¥§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ

„™â‡§√◊ËÕßµ√«®«—¥§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ En-

Tree M MDD «—¥ One repetition maximum (1-RM)

¢Õß°≈â“¡‡π◊ÈÕßÕ»Õ°·≈–°≈â“¡‡π◊ÈÕ‡À¬’¬¥»Õ°¢Õß·¢π¢â“ß∑’Ë

∑¥≈Õß ‚¥¬«—¥ 3 §√—Èß À“§à“‡©≈’Ë¬

°“√«—¥‡ âπ√Õ∫«ßµâπ·¢π

„™â “¬«—¥«—¥µâπ·¢π∑—Èß Õß¢â“ß∫√‘‡«≥®ÿ¥°÷Ëß°≈“ß

√–À«à“ß medial epicondyle°—∫ acromion process ¢≥–

ÀâÕ¬·¢π¢â“ß≈”µ—« ‚¥¬«—¥ 3 §√—Èß À“§à“‡©≈’Ë¬

«‘∏’°“√ÕÕ°°”≈—ß°“¬

ºŸâ‡¢â“√à«¡°“√«‘®—¬π—Ëß∫π‡°â“Õ’È «“ß¢âÕ»Õ°¢Õß·¢π

¢â“ß∑’Ë‰¡à∂π—¥∫πµâπ¢“ ºàÕπ§≈“¬À“¬„®‡¢â“ÕÕ° ¡Ë”‡ ¡Õ

ÕÕ°°”≈—ß°≈â“¡‡π◊ÈÕßÕ»Õ° ‚¥¬„ÀâºŸâ‡¢â“√à«¡°“√«‘®—¬§‘¥«à“

°”≈—ß¬°πÈ”Àπ—°¢π“¥¡“°∑’Ë ÿ¥∑’Ë®–¬°‰¥â „™â‡«≈“„π°“√¬°

·¢π¢÷Èπ®π ÿ¥æ‘ —¬·µà≈–§√—Èß 5 «‘π“∑’ ®“°π—Èπª≈àÕ¬·¢π

≈ß·≈â«‡√‘Ë¡µâπßÕ»Õ°Õ’°§√—Èß ∑”´È”∑—ÈßÀ¡¥ 10 §√—Èßπ—∫‡ªìπ

Àπ÷Ëß™ÿ¥ ∑”µàÕ‡π◊ËÕß°—π 3 ™ÿ¥ ‚¥¬¡’™à«ßæ—°√–À«à“ß™ÿ¥ 1

π“∑’ ∑” 3 «—πµàÕ —ª¥“Àå ®π§√∫ 8  —ª¥“Àå

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘
1. ‡ª√’¬∫‡∑’¬∫ one repetition maximum ¢Õß

°≈â“¡‡π◊ÈÕßÕ»Õ°·≈–°≈â“¡‡π◊ÈÕ‡À¬’¬¥»Õ°°àÕπ°“√Ωñ°°—∫À≈—ß

°“√Ωñ° 8  —ª¥“Àå¥â«¬ paired t-test (p<0.05)

2. ‡ª√’¬∫‡∑’¬∫‡ âπ√Õ∫«ßµâπ·¢π°àÕπ°“√Ωñ°

°—∫À≈—ß°“√Ωñ° 8  —ª¥“Àå¥â«¬ paired t-test (p<0.05)

º≈°“√»÷°…“

ºŸâ‡¢â“√à«¡°“√«‘®—¬∑—ÈßÀ¡¥ 15 §π ‡ªìπ™“¬ 5 §π

À≠‘ß 10 §π Õ“¬ÿ‡©≈’Ë¬ 28.7 ± 3.5 ªï  à«π Ÿß‡©≈’Ë¬ 165.0

± 8.8 ‡´πµ‘‡¡µ√ πÈ”Àπ—°‡©≈’Ë¬ 61.2 ± 14.0 °‘‚≈°√—¡ BMI

‡©≈’Ë¬ 22.33 ± 4.15 °‘‚≈°√—¡µàÕµ“√“ß‡¡µ√ ∑ÿ°§π∂π—¥¢«“

·¢π¢â“ß∑’Ë∑”°“√«‘®—¬®÷ß‡ªìπ·¢π´â“¬∑—ÈßÀ¡¥

‡¡◊ËÕ»÷°…“°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ‚¥¬®—¥∑à“ÕÕ°

°”≈—ß°“¬µ“¡√Ÿª∑’Ë 1 µ√«®§≈◊Ëπ‰øøÑ“°≈â“¡‡π◊ÈÕ¢≥–ÕÕ°

°”≈—ß ‚¥¬µ‘¥ surface electrode ∑’Ë°≈â“¡‡π◊ÈÕÀ≈—°„π°“√

ßÕ»Õ°·≈–‡À¬’¬¥»Õ° æ∫«à“„π¢≥–ÕÕ°°”≈—ß¥â«¬°“√¬°

πÈ”Àπ—°¢π“¥ 9 ªÕπ¥å ®–¡’°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ biceps

·≈– brachioradialis ∑’Ë‡ªìπ agonist  à«π°≈â“¡‡π◊ÈÕ triceps

∑’Ë‡ªìπ antagonist ·∑∫‰¡à¡’°“√∑”ß“π ¥—ß· ¥ß„π√Ÿª 2A

 à«π„π¢≥–ÕÕ°°”≈—ß¥â«¬πÈ”Àπ—°µ“¡¡‚π¿“æ ®–‡ÀÁπ°“√

∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ∑—Èß 3 ¡—¥æ√âÕ¡°—π ‚¥¬°≈â“¡‡π◊ÈÕ triceps

®–∑”ß“ππâÕ¬°«à“Õ’° 2 ¡—¥ ∑—Èß “¡¡—¥¡’ recruitment activity

‡æ‘Ë¡¢÷Èπ„π™à«ß°≈“ß·≈–∑â“¬¢Õßæ‘ —¬°“√‡§≈◊ËÕπ‰À« ¥—ß

· ¥ß„π√Ÿª 2B

√Ÿª∑’Ë 1     ∑à“ÕÕ°°”≈—ß
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º≈®“°°“√Ωñ°æ∫«à“§à“ 1-RM ¢Õß°≈â“¡‡π◊ÈÕßÕ»Õ°

‡√‘Ë¡µâπ‡©≈’Ë¬ 6.78±2.10 °‘‚≈°√—¡ À≈—ß°“√Ωñ°‡©≈’Ë¬ 9.83±2.32

°‘‚≈°√—¡ µà“ß°—π 3.05±0.99 °‘‚≈°√—¡§‘¥‡ªìπ√âÕ¬≈– 44.94

§à“ 1-RM ¢Õß°≈â“¡‡π◊ÈÕ‡À¬’¬¥»Õ° ‡√‘Ë¡µâπ‡©≈’Ë¬ 4.03±1.98

°‘‚≈°√—¡ À≈—ß°“√Ωñ°‡©≈’Ë¬ 5.33±2.32 °‘‚≈°√—¡ µà“ß°—π

1.29±0.83 °‘‚≈°√—¡§‘¥‡ªìπ√âÕ¬≈– 32.09 ÷́Ëß¡’§«“¡·µ°µà“ß

Õ¬à“ß¡’π—¬ ”§—≠√–À«à“ß§à“ 1-RM °àÕπ·≈–À≈—ß°“√Ωñ° 8

 —ª¥“Àå ∑—Èß„π°≈â“¡‡π◊ÈÕßÕ»Õ° (p<0.001, 95%CI -3.6,

-2.5) ·≈–°≈â“¡‡π◊ÈÕ‡À¬’¬¥»Õ° (p<0.001, 95%CI -1.8,

-0.8) ¥—ß„πµ“√“ß∑’Ë1  à«π‡ âπ√Õ∫«ß·¢π‰¡à¡’§«“¡‡ª≈’Ë¬π·ª≈ß

Õ¬à“ß¡’π—¬ ”§—≠ (p=0.375, 95% CI -0.4, 1.1) ¥—ß„πµ“√“ß∑’Ë

2 §«“¡‡ª≈’Ë¬π·ª≈ß¢Õß§à“ 1-RM ¢Õß°≈â“¡‡π◊ÈÕßÕ»Õ°

√Ÿª∑’Ë 2 °“√»÷°…“ surface EMG ¢Õß°≈â“¡‡π◊ÈÕ·¢π¢≥–ÕÕ°°”≈—ß¥â«¬πÈ”Àπ—°µ“¡¡‚π¿“æ

·≈–°≈â“¡‡π◊ÈÕ‡À¬’¬¥»Õ°·®°·®ß√“¬∫ÿ§§≈· ¥ß„π√Ÿª∑’Ë 2

·≈– 3 µ“¡≈”¥—∫

°“√ÕÕ°°”≈—ß·µà≈–√Õ∫„™â‡«≈“∑—ÈßÀ¡¥ª√–¡“≥ 5

π“∑’ ‚¥¬Ωñ°„π√–À«à“ßæ—°°≈“ß«—πÀ√◊Õ™à«ß‡¬ÁπÀ≈—ß‡≈‘°ß“π

ºŸâ‡¢â“√à«¡°“√«‘®—¬∑—ÈßÀ¡¥ “¡“√∂‡¢â“√à«¡°“√ÕÕ°°”≈—ß‰¥â

µ≈Õ¥‚ª√·°√¡ ‚¥¬¡“‡¢â“√à«¡°“√ÕÕ°°”≈—ß®√‘ß‡©≈’Ë¬√âÕ¬

≈– 87 ¢Õß‡«≈“∑’Ë°”Àπ¥ ‰¡à¡’ºŸâ„¥‡°‘¥º≈¢â“ß‡§’¬ß®“°°“√

Ωñ°  à«π„À≠à¡’Õ“°“√‡¡◊ËÕ¬„π¢≥–∑’ËÕÕ°°”≈—ß´÷ËßÕ“°“√®–À“¬

‰ª¿“¬„π‡«≈“‰¡à‡°‘π 1 π“∑’À≈—ß®“°ÕÕ°°”≈—ß‡ √Á® ºŸâ‡¢â“

√à«¡°“√«‘®—¬∑—ÈßÀ¡¥√Ÿâ ÷°æÕ„®°—∫°“√Ωñ°ÕÕ°°”≈—ß™π‘¥π’È

‚¥¬„Àâ‡Àµÿº≈«à“∑”ßà“¬ „™â‡«≈“‰¡àπ“π À≈—ß∑”‰¡à¡’Õ“°“√

ª«¥‡¡◊ËÕ¬ ·≈–√Ÿâ ÷°«à“µ—«‡Õß·¢Áß·√ß¢÷Èπ
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 √Ÿª∑’Ë 3  §«“¡‡ª≈’Ë¬π·ª≈ß¢Õß§à“ 1-RM ¢Õß°≈â“¡‡π◊ÈÕ‡À¬’¬¥»Õ°·®°·®ß√“¬∫ÿ§§≈

√Ÿª∑’Ë 2  §«“¡‡ª≈’Ë¬π·ª≈ß¢Õß§à“ 1-RM ¢Õß°≈â“¡‡π◊ÈÕßÕ»Õ°·®°·®ß√“¬∫ÿ§§≈

°≈â“¡‡π◊ÈÕ 1-RM (°‘‚≈°√—¡) mean ± SD °“√‡ª≈’Ë¬π·ª≈ß p-value 95%Cl

°àÕπΩñ° À≈—ßΩñ° mean SD √âÕ¬≈–

°≈â“¡‡π◊ÈÕßÕ»Õ° 6.78 ± 2.10 9.83 ± 2.32 3.05 ± 0.99 44.94 <0.001 -3.6, 2.5

°≈â“¡‡π◊ÈÕ‡À¬’¬¥»Õ° 4.03 ± 1.98 5.33 ± 2.32 1.29 ± 0.83 32.09 <0.001 -1.8, -0.8

·¢π ‡ âπ√Õ∫«ß(‡´πµ‘‡¡µ√) mean ± SD p-value 95%Cl

°àÕπΩñ° À≈—ßΩñ°

¢â“ß∂π—¥ 25.9 ± 3.1 25.5 ± 3.3 0.499 -0.4, 0.8

¢â“ß‰¡à∂π—¥ 25.4 ± 3.2 25.2 ± 3.6 0.375 -0.4, 1.1

µ“√“ß∑’Ë 2 ¢π“¥‡ âπ√Õ∫«ßµâπ·¢π‡ª√’¬∫‡∑’¬∫°àÕπ·≈–À≈—ß°“√Ωñ°ÕÕ°°”≈—ß

µ“√“ß∑’Ë 1 §«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ (1-RM) ‡ª√’¬∫‡∑’¬∫°àÕπ·≈–À≈—ß°“√Ωñ°ÕÕ°°”≈—ß
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∫∑«‘®“√≥å
®“°°“√»÷°…“°≈ÿà¡°≈â“¡‡π◊ÈÕ∑’Ë¡’°“√∑”ß“π„π¢≥–

ÕÕ°°”≈—ß¥â«¬πÈ”Àπ—°µ“¡¡‚π¿“æ · ¥ß„Àâ‡ÀÁπ«à“¡’°“√

∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ∑—Èß°≈ÿà¡ agonist ·≈– antagonist ‰ª

æ√âÕ¡Ê°—π ‡ªìπ≈—°…≥–∑’Ëµà“ß®“°°“√¬°πÈ”Àπ—°®√‘ß ´÷Ëß

·∑∫‰¡à¡’°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ°≈ÿà¡ antagonist ‡≈¬ °“√ —Ëß

°“√¢Õß ¡Õß‡æ◊ËÕ recruit motor unit „Àâ‡æ’¬ßæÕ°—∫πÈ”Àπ—°

∑’Ë®‘πµπ“°“√‰«â®–·µ°µà“ß°—π„π·µà≈–§π ¢÷Èπ°—∫§«“¡µ—Èß„®

(motivation) ·≈–ª√– ∫°“√≥å°“√ÕÕ°°”≈—ß°“¬¢Õß§πÊ

π—Èπ ´÷Ëß®–‡ªìπ¢âÕ®”°—¥«à“°“√ÕÕ°°”≈—ß°“¬·∫∫π’ÈµâÕß

Õ“»—¬§«“¡µ—Èß„®·≈–√à«¡¡◊Õ¢ÕßºŸâΩñ°Õ¬à“ß®√‘ß®—ß Õ¬à“ß‰√

°Áµ“¡ °“√∑’Ë„Àâ®‘πµπ“°“√∂÷ßπÈ”Àπ—°¡“°∑’Ë ÿ¥°Á¡“°æÕ∑’Ë

®–∑”„Àâ°≈â“¡‡π◊ÈÕ¡’°“√ÕÕ°·√ß„π√–¥—∫ overload ®π

∑”„ÀâÕ“ “ ¡—§√√Ÿâ ÷°‡¡◊ËÕ¬·¢π√–À«à“ßΩñ° ·≈–‡æ‘Ë¡ 1-RM

‰¥â∂÷ß°«à“√âÕ¬≈– 40 √–¥—∫°“√‡æ‘Ë¡¢÷Èπ¢Õß§«“¡·¢Áß·√ßÀ≈—ß

°“√Ωñ°√–¬– —ÈπÊ («—π≈– 5 π“∑’ 3 «—πµàÕ —ª¥“Àå 8  —ª¥“Àå)

∫àß™’È«à“ °“√®‘πµπ“°“√πÈ”Àπ—°„π°“√»÷°…“§√—Èßπ’Èπà“®–

‡∑’¬∫‰¥â°—∫√–¥—∫§«“¡Àπ—°¢Õß°“√ÕÕ°°”≈—ß∑’Ë¡“°æÕ

 ¡§«√ ‚¥¬°àÕπÀπâ“π’È McBride, Blaak ·≈– Triplett-

McBride(21) »÷°…“º≈¢Õß°“√∑” weight training ∑à“ biceps

curl „π untrained subject ¥â«¬ intensity 6 RM ·≈– 10 RM

‚¥¬∑” 2 «—πµàÕ —ª¥“Àå‡ªìπ‡«≈“ 12  —ª¥“Àå æ∫«à“ “¡“√∂‡æ‘Ë¡

1-RM ‰¥â√âÕ¬≈– 6.71 „π°≈ÿà¡∑’Ë∑” 1 ™ÿ¥µàÕ«—π ·≈–√âÕ¬≈–

15.6 „π°≈ÿà¡∑’Ë∑” 6 ™ÿ¥µàÕ«—π  “‡Àµÿ∑’Ëº≈°“√‡æ‘Ë¡¢÷Èπ¢Õß 1-

RM „π°“√»÷°…“§√—Èßπ’È§àÕπ¢â“ß Ÿß Õ“®‡ªìπ‡æ√“–°≈ÿà¡

Õ“ “ ¡—§√¡’¿“«– sedentary ·≈–‡ªìπ°“√Ωñ°„π·¢π¢â“ß∑’Ë

‰¡à∂π—¥ ®÷ß∑”„Àâ “¡“√∂Ωñ°‡æ‘Ë¡§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ‰¥â

¡“°‡ªìπæ‘‡»… πÕ°®“°π—Èπ¬—ßÕ“®¡’º≈®“°°“√‡√’¬π√Ÿâ ∑”„Àâ

Õ“ “ ¡—§√ “¡“√∂„™â‡§√◊ËÕß«—¥§«“¡·¢Áß·√ß‰¥â¥’¢÷Èπ ®÷ß§«√¡’

°“√«—¥§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ·¢πÕ’°¢â“ß‡æ◊ËÕ‡ª√’¬∫

‡∑’¬∫ ·≈–¡’°“√∑”§«“¡§ÿâπ‡§¬°—∫‡§√◊ËÕß¡◊Õ°àÕπ°“√«—¥®√‘ß„π

°“√»÷°…“§√—ÈßµàÕ‰ª ·≈–§«√»÷°…“°≈â“¡‡π◊ÈÕª≈“¬·¢π

(forearm muscles) «à“¡’°“√‡ª≈’Ë¬π·ª≈ß§«“¡·¢Áß·√ß

¥â«¬À√◊Õ‰¡à ‡π◊ËÕß®“°√–À«à“ß∑”°“√∑¥≈Õßæ∫«à“¡’°“√‡°√Áß

¢Õß°≈â“¡‡π◊ÈÕ°≈ÿà¡π’È√à«¡¥â«¬‡™àπ°—π  à«π‡ âπ√Õ∫«ßµâπ·¢π∑’Ë

‰¡à¡’§«“¡‡ª≈’Ë¬π·ª≈ßπ—Èπ Õ“®‡ªìπ‡æ√“–º≈®“°°“√Ωñ°

‡æ’¬ß√–¬– —Èπ¬—ß‰¡à “¡“√∂∑”„Àâ‡°‘¥§«“¡‡ª≈’Ë¬π·ª≈ß

¢π“¥°≈â“¡‡π◊ÈÕ¡“°æÕ∑’Ë®–«—¥‰¥â ÷́ËßÀ“°µâÕß°“√«—¥¡«≈

°≈â“¡‡π◊ÈÕ„Àâ‰¥â∂Ÿ°µâÕß·¡àπ¬”µâÕß„™â°“√«—¥æ◊Èπ∑’ËÀπâ“µ—¥

°≈â“¡‡π◊ÈÕ¥â«¬ CT scan ´÷Ëß®– ‘Èπ‡ª≈◊Õß§à“„™â®à“¬¡“°

¢âÕ¥’¢Õß°“√ÕÕ°°”≈—ß¥â«¬πÈ”Àπ—°µ“¡¡‚π¿“æ

§◊Õ “¡“√∂ÕÕ°°”≈—ß°≈â“¡‡π◊ÈÕ∑—Èß agonist ·≈– antagonist

‰¥â¥’„π°“√ÕÕ°°”≈—ß§√—Èß‡¥’¬« ‚¥¬∑”‰¡à¬“° „™â‡«≈“‰¡àπ“π

·≈–‰¡à¡’ªí≠À“°“√∫“¥‡®Á∫¢Õß°≈â“¡‡π◊ÈÕ ‡π◊ËÕß®“°‡ªìππÈ”

Àπ—°∑’Ë®‘πµπ“°“√¢÷Èπ ‰¡à¡’·√ßµâ“π®√‘ß®“°¿“¬πÕ° Õ’°∑—Èß

¬—ß‰¡àµâÕß°—ß«≈°—∫°“√‡æ‘Ë¡πÈ”Àπ—°„π°“√Ωñ° ‡æ√“–‡¡◊ËÕ

°≈â“¡‡π◊ÈÕª√—∫µ—«·¢Áß·√ß¢÷Èπ °“√®‘πµπ“°“√«à“¬°πÈ”Àπ—°

¡“°∑’Ë ÿ¥°Á®–∑”„Àâ°≈â“¡‡π◊ÈÕ √â“ß§«“¡µ÷ßµ—«‰¥â¡“°¢÷Èπµ“¡‰ª

¥â«¬ ‚¥¬‰¡àµâÕß‡ª≈’Ë¬πÕÿª°√≥å‡À¡◊Õπ°“√ÕÕ°°”≈—ß·∫∫¡’

·√ßµâ“π«‘∏’Õ◊Ëπ ‡ªìπ°“√ÕÕ°°”≈—ß∑’Ëπà“®–‡À¡“–°—∫ºŸâ ŸßÕ“¬ÿ

ºŸâªÉ«¬‚√§¢âÕ ‚√§‡∫“À«“π À√◊ÕºŸâ∑’Ë¡’°“√∫“¥‡®Á∫¢Õß

°≈â“¡‡π◊ÈÕÕ¬Ÿà°àÕπ ∑’ËµâÕß°“√‡æ‘Ë¡§«“¡·¢Áß·√ß¢Õß°≈â“¡

‡π◊ÈÕ·¢π§«√¡’°“√»÷°…“∂÷ßª√–‚¬™πå·≈–§«“¡ª≈Õ¥¿—¬¢Õß

°“√ÕÕ°°”≈—ß¥â«¬πÈ”Àπ—°µ“¡¡‚π¿“æ„π°≈ÿà¡§π‡À≈à“π’È

µàÕ‰ª

·¡â«à“®–‰¡àæ∫ªí≠À“¿“«–·∑√°´âÕπ®“°°“√»÷°…“

§√—Èßπ’È ·µà¥â«¬≈—°…≥–°“√ÕÕ°·√ß°≈â“¡‡π◊ÈÕ·¢π·∫∫‡°√Áß

µàÕ‡π◊ËÕß 5 «‘π“∑’ °ÁÕ“®µâÕß√–«—ß„πºŸâ∑’Ë¡’ªí≠À“‚√§À—«„®

À√◊Õ§«“¡¥—π‚≈À‘µ Ÿß ‚¥¬µâÕß·π–π”°“√À“¬„®∑’Ë∂Ÿ°µâÕß ‡æ◊ËÕ

ªÑÕß°—π valsava effect ·≈–„ÀâΩñ°·¢π∑’≈–¢â“ß ‡æ√“–°“√

Ωñ°‡°√Áß·¢π 2 ¢â“ß¡“°Êæ√âÕ¡°—πÕ“®∑”„Àâ‡°‘¥ªí≠À“

∑“ßÀ—«„®·≈–À≈Õ¥‡≈◊Õ¥„πºŸâªÉ«¬‡À≈à“π’È‰¥â

 √ÿª
°“√ÕÕ°°”≈—ß°“¬‚¥¬„™âπÈ”Àπ—°µ“¡¡‚π¿“æ ∑”„Àâ

¡’°“√‡°√Áßµ—«¢Õß°≈â“¡‡π◊ÈÕ∑—Èß agonist ·≈– antagonist

¡“°æÕ∑’Ë®–‡æ‘Ë¡§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ‰¥â ·µà¬—ß‰¡àæ∫º≈

„π°“√‡æ‘Ë¡¢π“¥°≈â“¡‡π◊ÈÕ ‚¥¬°“√Ωñ°«—π≈– 5 π“∑’ 3 «—π

µàÕ —ª¥“Àå ‡ªìπ‡«≈“ 8  —ª¥“Àå  “¡“√∂‡æ‘Ë¡§«“¡·¢Áß

·√ß¢Õß°≈â“¡‡π◊ÈÕµâπ·¢π‰¥âª√–¡“≥√âÕ¬≈– 30-40 „π§π
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Abstract
Objective :     To study the effect of imaginary-weight training exercise on muscle strength and to identify

the muscles in action during the exercise.

Design ::::: Quasi-experimental study.

Setting : Department of Rehabilitation Medicine, Faculty of Medicine, Chulalongkorn University.

Subjects : 15 healthy volunteers from King Chulalongkorn Memorial Hospital staffs.

Method : The subjects were taught to exercise by using imagery-weight in flexing their non-dominant elbows.

Surface electromyographies were applied to study the functioning muscles during exercise. The 1-RM of

elbow flexors and extensors were measured with En-Tree M MDD, and arm circumferences were recorded.

All subjects underwent the exercise program, supervised by a researcher, consisting of 3 sets of 10 biceps

curls/day, 3 days/week, for 8 weeks. One-RM and arm circumference were re-assessed and compared

at the end of the program.

Results :     The functioning muscles during exercise were biceps brachii, triceps brachii and brachioradialis.

The mean 1-RM of elbow flexors at baseline was 6.78 ± 2.10 kg, after exercise was 9.83 ± 2.32 kg, and

the difference was 3.05 kg (44.9%). The mean 1-RM of elbow extensors was 4.03 ± 1.98 kg, after exercise

was 5.33 ± 2.32 kg. with difference of 1.29 kg (32.0%). There are significant differences of 1-RM between

before and after exercise in both elbow flexors (p<0.001, 95%CI -3.6,-2.5) and elbow extensors (p<0.001,

95%CI -1.8,-0.8). No significant change in arm circumference before and after exercise (p=0.375, 95%CI

-0.4,1.1).

Conclusion : An 8-week Imaginary-weight training exercise can increase strength in both elbow agonist

and antagonist muscles.

Keywords : Strengthening exercise, Muscle strength, Imaginary




