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∫∑§—¥¬àÕ
Õ“°“√‡®Á∫ª«¥°≈â“¡‡π◊ÈÕ ‡ªìπªí≠À“∑’Ëæ∫‰¥â∑—Èß¿“«–‡©’¬∫æ≈—π·≈–‡√◊ÈÕ√—ß ∑”„Àâ‡°‘¥§«“¡

∑ÿ°¢å∑√¡“π·°àºŸâªÉ«¬¡“° ¬—ß àßº≈µàÕ°“√¥”‡π‘π™’«‘µª√–®”«—π °“√∫√‘À“√¥â«¬‡§√◊ËÕß∫√‘À“√°≈â“¡
‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ  ‡ªìπ°“√º ¡º “π√–À«à“ß°“√ÕÕ°°”≈—ß°“¬ ·≈–°“√π«¥ ‚¥¬°√–∑”µàÕ à«π
¢Õß√à“ß°“¬¥â«¬°√–∫«π°“√∑’Ë‡ªìπ√–∫∫∑“ß«‘∑¬“»“ µ√å ‡æ◊ËÕº≈„π°“√∫”∫—¥√—°…“§«“¡º‘¥ª°µ‘
¢Õß√–∫∫°≈â“¡‡π◊ÈÕ

°“√«‘®—¬·∫∫π”√àÕß§√—Èßπ’È „™â«‘∏’»÷°…“‰ª¢â“ßÀπâ“ ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√
∫”∫—¥√—°…“·≈–§«“¡ª≈Õ¥¿—¬¢ÕßºŸâªÉ«¬ ‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ  °≈ÿà¡µ—«Õ¬à“ß‡ªìπ
ºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“¥â«¬°≈ÿà¡Õ“°“√ª«¥°≈â“¡‡π◊ÈÕ ¢Õß‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å ‚¥¬§—¥
‡≈◊Õ°°≈ÿà¡µ—«Õ¬à“ß·∫∫‡©æ“–‡®“–®ß µ“¡§ÿ≥ ¡∫—µ‘∑’Ë°”Àπ¥ ®”π«π 20 √“¬ ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√
«‘®—¬ª√–°Õ∫¥â«¬ ·∫∫∫—π∑÷°¢âÕ¡Ÿ≈∑—Ë«‰ª ·∫∫ª√–‡¡‘π§«“¡√Ÿâ ÷°‡®Á∫ª«¥ ‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫
∫’ ‡ÕÁ¡ ‡Õ  «‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â ∂‘µ‘‡™‘ßæ√√≥“ ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß√–¥—∫§«“¡‡®Á∫
ª«¥°àÕπ ·≈–À≈—ß®“°°“√√—°…“¥â«¬‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ  „™â°“√«‘‡§√“–Àå§«“¡
·ª√ª√«π√à«¡·∫∫«—¥´È” º≈°“√»÷°…“ æ∫«à“

 1. °≈ÿà¡µ—«Õ¬à“ß¡’√–¥—∫§«“¡‡®Á∫ª«¥À≈—ß°“√√—°…“≈¥≈ß°«à“°àÕπ°“√√—°…“√âÕ¬≈– 62.39
2. °≈ÿà¡µ—«Õ¬à“ß¡’√–¥—∫§«“¡‡®Á∫ª«¥¿“¬À≈—ß°“√√—°…“≈¥≈ß°«à“°àÕπ°“√√—°…“ Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.001)

°“√ª√–‡¡‘πº≈°“√√—°…“

·≈–§«“¡ª≈Õ¥¿—¬„π°“√√—°…“ºŸâªÉ«¬¥â«¬

‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ 
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3. ‰¡àæ∫º≈·∑√° ấÕπ®“°°“√√—°…“¥â«¬‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ 
º≈°“√«‘®—¬§√—Èßπ’È¡’¢âÕ‡ πÕ·π–«à“ °“√√—°…“Õ“°“√ª«¥°≈â“¡‡π◊ÈÕ¥â«¬‡§√◊ËÕß∫√‘À“√°≈â“¡

‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ  ‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß¢Õß°“√√—°…“Õ“°“√ª«¥

Abstract
Muscle painis a common problem either in chronic or acute form. The problem

cause the patient miserable and limited daily life activities. Biomechanical Muscle Stimu-
lation (BMS) is a new combined machine for exercise and massage invented with innova-
tive medicine science. BMS is a good system for therapy of muscle problems.

The purpose of this prospective, pilot research was to investigate the effect of
therapy with Biomechanical Muscle Stimulation on patients with muscle pain. Twenty
patients were selected by purposive sampling from the patient who have muscle pain in
Sappasitthiprasong hospital. The research instruments were the Demographic Data Record-
ing Form, visual analog scale, and Biomechanical Muscle Stimulation. Data were analyzed
using descriptivestatistic, and Repeated measures analysis of variance : MANOVA. The
results revealed that :

1. The level of pain after participating in therapy with Biomechanical Muscle
Stimulation was lower than that of before participating in therapy with Bio-
mechanical Muscle Stimulation 62.39%

2. The level of pain after participating in therapy with Biomechanical Muscle
Stimulation was significantly lower than of before participating in therapy
with Biomechanical Muscle Stimulation ( < .001)

3. The subjects have no adverse that the therapy with Biomechanical Muscle
Stimulation should be  alternative medicine for who have muscle pain.

∫∑π”

°“√∫√‘À“√°≈â“¡‡π◊ÈÕ‡ªìπ«‘∏’°“√Õ¬à“ßÀπ÷Ëß∑’Ëπ”¡“„™â‡æ◊ËÕ∫”∫—¥√—°…“ºŸâªÉ«¬·≈–‡æ‘Ë¡
 ¡√√∂¿“æ„π§πª°µ‘ 3 °“√∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ  ‡ªìπ°“√º ¡º “π√–À«à“ß°“√ÕÕ°
°”≈—ß°“¬ ·≈–°“√π«¥ (exercise and massage) ‚¥¬„™â‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ°√–∑”µàÕ à«π¢Õß
√à“ß°“¬¥â«¬°√–∫«π°“√∑’Ë‡ªìπ√–∫∫∑“ß«‘∑¬“»“ µ√å ‡æ◊ËÕº≈„π°“√∫”∫—¥√—°…“ §«“¡º‘¥ª°µ‘¢Õß
√–∫∫ª√– “∑ °≈â“¡‡π◊ÈÕ ¢âÕµàÕ °√–¥Ÿ° ·≈–°“√‰À≈‡«’¬π‚≈À‘µ 2

»“ µ√“®“√¬å Vladimir Nasarov π—°«‘∑¬“»“ µ√åºŸâ‡™’Ë¬«™“≠¥â“π‡«™»“ µ√å°’Ã“·Ààß State
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College of Minsk ª√–‡∑»√— ‡´’¬‰¥âª√–¥‘…∞å‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ  ¢÷Èπ„πªï §.».
1975 ·≈–‰¥âπ” ‡§√◊ËÕß¡◊Õπ’È¡“„™â‡æ‘Ë¡ª√– ‘∑∏‘¿“æ·≈–§«“¡·¢Áß·√ß„Àâ·°àπ—°¬‘¡π“ µ‘°∑’¡™“µ‘√— 
‡´’¬µ—Èß·µà §.». 1979 µàÕ¡“‰¥âπ”¡“„™â°—∫§≥–π—°· ¥ß∫—≈‡≈àÀå Bolschoi π—°°’Ã“ ‡°µπÈ”·¢Áß π—°°’Ã“
ª√–‡¿∑Õ◊ËπÊ ·≈–„™â°—∫π—°∫‘πÕ«°“»¢Õß√— ‡´’¬

º≈ ”‡√Á®¢Õß‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ  ¡’ à«π∑”„Àâπ—°°’Ã“¢Õß√— ‡´’¬
 “¡“√∂§«â“‡À√’¬≠∑Õß‚Õ≈‘¡ªî°‰¥â‡ªìπ®”π«π¡“°  ”À√—∫π—°∫‘πÕ«°“»√— ‡ ’́¬°Á¡’ ÿ¢¿“æ·¢Áß·√ß
 “¡“√∂Õ¬Ÿà„π¬“πÕ«°“»π“π∂÷ß 420 «—π µ‘¥µàÕ°—π‡ª√’¬∫‡∑’¬∫°—∫π—°∫‘πÕ«°“»™“µ‘µ–«—πµ°∑’ËÕ¬Ÿà
∫πÕ«°“»‰¥âπ“π‡æ’¬ß 120 «—π

§.». 1990 »“ µ√“®“√¬å Vladimir Nasarov ‰¥âπ”‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫∫’ ‡ÕÁ¡ ‡Õ 
¡“ “∏‘µ∑’ËÕÕ ‡µ√’¬ §.». 1991  “∏‘µ∑’Ë‡¬Õ√¡π’ µàÕ¡“‡§√◊ËÕß¡◊Õπ’È‰¥â√—∫°“√æ—≤π“‡æ‘Ë¡‡µ‘¡„π‡¬Õ√¡π’
·≈–‰¥âº≈‘µ‡™‘ßæ“≥‘™¬åÕÕ°®”Àπà“¬„π‡¬Õ√¡π’ µ—Èß·µà §.». 1998

¥—ßπ—Èπ ‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å´÷Ëß‡ªìπ‚√ßæ¬“∫“≈π”√àÕß„π°“√æ—≤π“°“√·æ∑¬å
∑“ß‡≈◊Õ°·∫∫º ¡º “π ®÷ß¡’§«“¡ π„®π”‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ  ¡“∑¥≈Õß°—∫ºŸâ
ªÉ«¬¢Õß‚√ßæ¬“∫“≈‡æ◊ËÕπ”‰ª Ÿà°“√ª√–‡¡‘πº≈°“√√—°…“ ·≈–§«“¡ª≈Õ¥¿—¬°àÕπ∑’Ë®–π” Ÿà°“√æ—≤π“
„π«ß°«â“ßµàÕ‰ª

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬
‡æ◊ËÕª√–‡¡‘πº≈°“√√—°…“·≈–§«“¡ª≈Õ¥¿—¬¢Õß‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ 

„π°“√∫”∫—¥√—°…“ºŸâªÉ«¬„π°≈ÿà¡Õ“°“√ª«¥°≈â“¡‡π◊ÈÕ
‚¥¬‡ª√’¬∫‡∑’¬∫º≈°“√∫”∫—¥√—°…“ ·≈–§«“¡ª≈Õ¥¿—¬¢ÕßºŸâªÉ«¬°àÕπ·≈–À≈—ß®“°√—∫°“√

√—°…“¥â«¬‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ 

§”∂“¡°“√«‘®—¬
º≈°“√∫”∫—¥√—°…“·≈–§«“¡ª≈Õ¥¿—¬¢ÕßºŸâªÉ«¬ °àÕπ·≈–À≈—ß°“√√—°…“¥â«¬‡§√◊◊ËÕß∫√‘À“√

°≈â“¡‡π◊ÈÕ √–∫∫ ∫’ ‡ÕÁ¡ ‡Õ  ‡ªìπÕ¬à“ß‰√

«‘∏’¥”‡π‘π°“√«‘®—¬
°“√«‘®—¬§√—Èßπ’È‡ªìπ°“√»÷°…“·∫∫π”√àÕß (pilot study) „™â«‘∏’»÷°…“‰ª¢â“ßÀπâ“ (prospec-

tive) »÷°…“„πºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“¥â«¬°≈ÿà¡Õ“°“√ª«¥°≈â“¡‡π◊ÈÕ ¢Õß‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å
√–À«à“ß‡¥◊Õπµÿ≈“§¡ 2546 ∂÷ß ∏—π«“§¡ 2547 ‡≈◊Õ°°≈ÿà¡µ—«Õ¬à“ß·∫∫‡©æ“–‡®“–®ß ®”π«π 20 √“¬
‚¥¬¡’‡°≥±å„π°“√‡≈◊Õ°°≈ÿà¡µ—«Õ¬à“ß ¥—ßπ’È

‡°≥±å°“√§—¥‡≈◊Õ°Õ“ “ ¡—§√‡¢â“√à«¡‚§√ß°“√
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1. ‡ªìπºŸâªÉ«¬¢Õß‚√ßæ¬“∫“≈ √√æ ‘∑∏‘ª√– ß§å∑’Ë ¡—§√„®‡¢â“√à«¡°“√∑¥≈Õß
2. ‰¥â√—∫°“√µ√«®ª√–‡¡‘π ¿“æ√à“ß°“¬®“°·æ∑¬åÕÕ‚∏ªî¥‘° åÀ√◊Õ·æ∑¬å‡«™»“ µ√åøóôπøŸ
3. ºà“π°“√µ√«®ª√–‡¡‘π ¿“æ®“°π—°°“¬¿“æ∫”∫—¥„π¥â“π pain scale
4. ‡ªìπºŸâªÉ«¬∑’Ë¡’Õ“°“√º‘¥ª°µ‘ „π°≈ÿà¡Õ“°“√ª«¥°≈â“¡‡π◊ÈÕ ‰¥â·°à ª«¥§Õ ª«¥‰À≈à ª«¥

À≈—ß
‡°≥±å°“√æ‘®“√≥“„ÀâÕ“ “ ¡—§√¬ÿµ‘°“√‡¢â“√à«¡°“√«‘®—¬

1. ºŸâªÉ«¬‰¡à ¡—§√„®‡¢â“√à«¡«‘®—¬µàÕ
2. ºŸâªÉ«¬¡’Õ“°“√‡®Á∫ª«¥¡“°¢÷Èπ
3. ºŸâªÉ«¬‰¥â√—∫∫“¥‡®Á∫®“°°“√„™â‡§√◊ËÕß∫√‘À“√√à“ß°“¬√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ 
4. µ√«®æ∫¿“¬À≈—ß«à“ºŸâªÉ«¬Õ¬Ÿà„π‡°≥±å∑’ËµâÕß§—¥ÕÕ°®“°°“√«‘®—¬‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬

‰¥â·°à ·∫∫∫—π∑÷°¢âÕ¡Ÿ≈ à«π∫ÿ§§≈ ·∫∫ª√–‡¡‘π§«“¡√Ÿâ ÷°‡®Á∫ª«¥ (visual analog scale) ‡§√◊ËÕß
∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ 

√ÿàπ Sigma ®”π«π 2 ‡§√◊ËÕß
√ÿàπ Theta ®”π«π 2 ‡§√◊ËÕß

°“√®—¥‚ª√·°√¡°“√∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ 
- ®”π«πºŸâªÉ«¬∑’Ë„Àâ∫√‘°“√  —ª¥“Àå≈– 4 §π
- ®”π«π§√—Èß „π°“√∫√‘À“√ §π≈– 10 §√—Èß
- §«“¡∂’Ë „π°“√∫√‘À“√ —ª¥“Àå≈– 2 §√—Èß
- √–¬–‡«≈“ „π°“√∫√‘À“√ §√—Èß≈– 2 ™—Ë«‚¡ß
°“√æ‘∑—°…å ‘∑∏‘¢Õß°≈ÿà¡µ—«Õ¬à“ß °“√‡¢â“√à«¡°≈ÿà¡«‘®—¬§√—Èßπ’È ‡ªìπ‰ªµ“¡§«“¡ ¡—§√„®¢Õß

°≈ÿà¡µ—«Õ¬à“ß ·≈–‡¡◊ËÕ‡¢â“√à«¡°“√«‘®—¬·≈â« °≈ÿà¡µ—«Õ¬à“ß¡’ ‘∑∏‘Ï„π°“√¬°‡≈‘°°“√‡¢â“√à«¡«‘®—¬‡¡◊ËÕ„¥°Á‰¥â
‚¥¬‰¡à¡’º≈°√–∑∫„¥Ê ¢âÕ¡Ÿ≈∑—ÈßÀ¡¥¢Õß°≈ÿà¡µ—«Õ¬à“ß ®–‡°Á∫‡ªìπ§«“¡≈—∫ °“√«‘‡§√“–Àå·≈–°“√π”
‡ πÕ¢âÕ¡Ÿ≈®–°√–∑”„π√Ÿªº≈¢Õß°“√«‘®—¬‡∑à“π—Èπ

°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

1. ºŸâ«‘®—¬™’È·®ß«—µ∂ÿª√– ß§å ·≈–¢Õ§«“¡√à«¡¡◊Õ„π°“√‡°Á∫¢âÕ¡Ÿ≈°—∫ºŸâ‡°’Ë¬«¢âÕß
2. ºŸâ«‘®—¬§—¥‡≈◊Õ°°≈ÿà¡µ—«Õ¬à“ßµ“¡§ÿ≥ ¡∫—µ‘∑’Ë°”Àπ¥ ™’È·®ß«—µ∂ÿª√– ß§å ¢Õ§«“¡√à«¡¡◊Õ

„π°“√«‘®—¬ ·®âß°“√æ‘∑—°…å ‘∑∏‘¢Õß°≈ÿà¡µ—«Õ¬à“ß∑’Ë‡¢â“√à«¡«‘®—¬ ·≈–™’È·®ß∂÷ß¢—ÈπµÕπ„π
°“√«‘®—¬

3. π—¥ª√–‡¡‘π§«“¡√Ÿâ ÷°‡®Á∫ª«¥ (visual analog scale)
4. π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“µ√«® Õ∫§«“¡∂Ÿ°µâÕß °àÕππ”‰ª«‘‡§√“–Àå¢âÕ¡Ÿ≈µàÕ‰ª
°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ : „™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª (SPSS for Windows) «‘‡§√“–Àå

¢âÕ¡Ÿ≈∑—Ë«‰ª ‚¥¬°“√·®°·®ß§«“¡∂’Ë √âÕ¬≈– §à“‡©≈’Ë¬ ·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈–„™â°“√
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«‘‡§√“–Àå§«“¡·ª√ª√«π√à«¡·∫∫«—¥´È” (Repeated measures analysis of variance : MANOVA)

º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

°≈ÿà¡µ—«Õ¬à“ß ®”π«π 20 §π æ∫«à“ ¡’Õ“¬ÿµË” ÿ¥ 13 ªï ·≈–Õ“¬ÿ Ÿß ÿ¥ 52 ªï (X = 25.25,
SD = 13.47) °≈ÿà¡Õ“¬ÿ∑’Ëæ∫¡“°∑’Ë ÿ¥ §◊Õ Õ“¬ÿπâÕ¬°«à“ 20 ªï (√âÕ¬≈– 50) ‡ªìπ‡æ»™“¬ √âÕ¬≈– 80
‡æ»À≠‘ß √âÕ¬≈– 20 ¡’§à“¥—™π’¡«≈°“¬ µË” ÿ¥ 17.56 °°./¡.2 ·≈– Ÿß ÿ¥ = 29.0 °°./¡.2 °≈ÿà¡
µ—«Õ¬à“ß∑—ÈßÀ¡¥‰¡à¡’Õ“°“√·∑√°´âÕπ‡°‘¥¢÷Èπ√–À«à“ß„™â‡§√◊ËÕß∫’ ‡ÕÁ¡ ‡Õ  ·≈– à«π„À≠à°≈ÿà¡µ—«Õ¬à“ß
‰¡à‡§¬ºà“µ—¥¡“°àÕπ (√âÕ¬≈– 95)

°≈ÿà¡µ—«Õ¬à“ß¡’§à“‡©≈’Ë¬¢Õß√–¥—∫§«“¡‡®Á∫ª«¥ °àÕπ·≈–À≈—ß°“√√—°…“¥â«¬‡§√◊ËÕß∫√‘À“√
°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ  ‡∑à“°—∫ 5.45 ·≈– 2.05 µ“¡≈”¥—∫ ·≈–æ∫«à“ °≈ÿà¡µ—«Õ¬à“ß¡’√–¥—∫§«“¡
‡®Á∫ª«¥À≈—ß°“√√—°…“ ≈¥≈ß°«à“°àÕπ°“√√—°…“ √âÕ¬≈– 62.39

º≈°“√∑¥ Õ∫§à“‡©≈’Ë¬¢Õß√–¥—∫§«“¡‡®Á∫ª«¥„π·µà≈–™à«ß‡«≈“¢Õß°≈ÿà¡µ—«Õ¬à“ßæ∫«à“ °≈ÿà¡
µ—«Õ¬à“ß¡’√–¥—∫§«“¡‡®Á∫ª«¥·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ .001 ·≈–‰¡àæ∫º≈·∑√°´âÕπ
®“°°“√√—°…“¥â«¬‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ 

°“√Õ¿‘ª√“¬º≈

®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¢Õß°≈ÿà¡µ—«Õ¬à“ß 20 §π æ∫«à“ ‡æ»™“¬ √âÕ¬≈– 80 ‡æ»À≠‘ß √âÕ¬
≈– 20 ¡’§à“¥—™π’¡«≈°“¬ µË” ÿ¥ 17.56 °°./¡.2 ·≈– Ÿß ÿ¥ = 29.0 °°./¡.2 °≈ÿà¡µ—«Õ¬à“ß∑—ÈßÀ¡¥‰¡à¡’
Õ“°“√·∑√°´âÕπ‡°‘¥¢÷Èπ√–À«à“ß„™â‡§√◊ËÕß∫’ ‡ÕÁ¡ ‡Õ  ·≈– à«π„À≠à°≈ÿà¡µ—«Õ¬à“ß‰¡à‡§¬ºà“µ—¥¡“°àÕπ (√âÕ¬
≈– 95)

°≈ÿà¡µ—«Õ¬à“ß¡’√–¥—∫§«“¡‡®Á∫ª«¥À≈—ß°“√√—°…“¥â«¬‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ 
≈¥≈ß°àÕπ°“√√—°…“√âÕ¬≈– 62.39 ·≈–º≈°“√∑¥ Õ∫§à“‡©≈’Ë¬¢Õß√–¥—∫§«“¡‡®Á∫ª«¥„π·µà≈–™à«ß‡«≈“
‚¥¬„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π√à«¡·∫∫«—¥´È” æ∫«à“ °≈ÿà¡µ—«Õ¬à“ß¡’√–¥—∫§«“¡‡®Á∫ª«¥·µ°µà“ß
°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ .001 ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°°“√∑”ß“π¢Õß‡§√◊ËÕß∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫
∫’ ‡ÕÁ¡ ‡Õ  ®–∑”„Àâ‡°‘¥°“√ —Ëπ¢Õß°≈â“¡‡π◊ÈÕ‡™àπ‡¥’¬«°—∫°“√‡°‘¥ Activity tremor ∑”„Àâ¡’‡≈◊Õ¥‰ª
À≈àÕ‡≈’È¬ß·≈–·≈°‡ª≈’Ë¬π¢Õß‡ ’¬ÕÕ°®“°°≈â“¡‡π◊ÈÕ‰¥â¡“°¢÷Èπ ®÷ß™à«¬≈¥§«“¡‡¢â¡¢âπ¢Õß “√°√–µÿâπ
§«“¡‡®Á∫ª«¥≈ß‰¥â ∑”„ÀâºŸâªÉ«¬≈¥§«“¡‡®Á∫ª«¥∑—Èß„π√–¬–‡©’¬∫æ≈—π·≈–‡√◊ÈÕ√—ß 4

πÕ°®“°π’È°“√∫√‘À“√°≈â“¡‡π◊ÈÕ¥â«¬√–∫∫∫’ ‡ÕÁ¡ ‡Õ  ®–∑”„Àâ°≈â“¡‡π◊ÈÕ —Ëπ∑“ß¥â“π¬“« 4 (lon-
gitudinal vibration) ´÷Ëß·µ°µà“ß®“°√–∫∫∫√‘À“√°≈â“¡‡π◊ÈÕ¥â«¬«‘∏’Õ◊Ëπ∑’Ë‡ªìπ°“√∫√‘À“√°≈â“¡
‡π◊ÈÕ¥â“π¢«“ß (transverse vibration) º≈≈—æ∏å∑’Ë·µ°µà“ß°—π§◊Õ °“√∫√‘À“√°≈â“¡‡π◊ÈÕ¥â«¬√–∫∫ ∫’ ‡ÕÁ¡
‡Õ  ∑”„Àâ¡’‡≈◊Õ¥‰À≈‡«’¬π‰ª Ÿà°≈â“¡‡π◊ÈÕ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 30 5 ‡ª√’¬∫‡∑’¬∫°—∫√–∫∫Õ◊Ëπ∑’Ë‡æ‘Ë¡¢÷Èπ‡æ’¬ß
√âÕ¬≈– 10 ·≈– º≈¢Õß°“√∫√‘À“√°≈â“¡‡π◊ÈÕ√–∫∫ ∫’ ‡ÕÁ¡ ‡Õ  ¬—ß¡’ à«π∑”„Àâ°≈â“¡‡π◊ÈÕ¬◊¥À¬ÿàπ‰¥â¡“°¢÷Èπ
(motility) √âÕ¬≈– 10-15 ®÷ß∑”„Àâ¡’ª√–‚¬™πå°—∫ºŸâªÉ«¬∑’Ë‡°‘¥°≈â“¡‡π◊ÈÕÀ¥µ—«
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