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∫∑§—¥¬àÕ

°“√»÷°…“«‘®—¬π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“°“√μÕ∫ πÕß¢ÕßÕ—μ√“°“√„™âÕÕ°´‘‡®π·≈–§à“°“√„™âæ≈—ßß“πμàÕ

°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ„πÕ“ “ ¡—§√‡æ»À≠‘ß ÿ¢¿“æ¥’ ®”π«π 30 §π ‰¥â√—∫°“√∑¥ Õ∫ªíòπ®—°√¬“π

·∫∫‡æ‘Ë¡§«“¡Àπ—°‡æ◊ËÕª√–‡¡‘πÀ“§à“Õ—μ√“°“√„™âÕÕ° ‘́‡®π Ÿß ÿ¥ (%VO2peak) ®“°π—Èπ∑”°“√«—¥Õ—μ√“°“√„™âÕÕ° ‘́‡®π

°àÕπ·≈–¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ®”π«π 15 ∑à“ ∑à“≈– 5 §√—Èß ¥â«¬Õÿª°√≥å∑¥ Õ∫ÕÕ°°”≈—ß°“¬ π”§à“∑’Ë

«—¥‰¥â¡“§”π«≥‡ªìπ§à“‡ªÕ√å‡ Á́πμåμàÕÕ—μ√“°“√„™âÕÕ° ‘́‡®π Ÿß ÿ¥ ·≈–§à“Õ—μ√“°“√„™âæ≈—ßß“π (METs) „π·μà≈–∑à“

∑”°“√‡®“–‡≈◊Õ¥∑’Ëª≈“¬π‘È«™à«ß°àÕπ·≈–À≈—ß°“√∫√‘À“√°“¬‡æ◊ËÕ«‘‡§√“–ÀåÀ“°√¥·≈§μ‘° º≈°“√»÷°…“æ∫«à“Õ—μ√“

°“√„™âÕÕ° ‘́‡®π¡’§à“‡æ‘Ë¡¢÷Èπ (p < 0.05) ¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ §à“‡©≈’Ë¬Õ¬Ÿà„π™à«ß 31.2 ± 7.5 ∂÷ß 58.5 ±
18.2 ‡ªÕ√å‡´Áπμå ‡¡◊ËÕ‡∑’¬∫°—∫¢≥–æ—° (26.2 ± 6.4 ‡ªÕ√å‡´Áπμå) ·≈–§à“Õ—μ√“°“√„™âæ≈—ßß“π (METs) ¡’§à“‡æ‘Ë¡¢÷Èπ

(p < 0.05) §à“‡©≈’Ë¬Õ¬Ÿà„π™à«ß 1.8 ± 0.4 ∂÷ß 3.1 ± 0.9 METs ‡¡◊ËÕ‡∑’¬∫°—∫¢≥–æ—° (1.4 ± 0.3 METs) √–¥—∫§«“¡

‡¢â¡¢âπ¢Õß°√¥·≈§μ‘°‡¡◊ËÕ‡∑’¬∫√–À«à“ß°àÕπ·≈–À≈—ß°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ¡’§à“‡æ‘Ë¡¢÷Èπ (2.2 ± 0.3 ·≈–

4.3 ± 1.8 ¡‘≈≈‘‚¡≈μàÕ≈‘μ√) (p < 0.05)  √ÿª‰¥â«à“°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ¡’°“√μÕ∫ πÕß¢ÕßÕ—μ√“°“√„™â

ÕÕ°´‘‡®π·≈–§à“Õ—μ√“°“√„™âæ≈—ßß“πÕ¬Ÿà„π√–¥—∫‡∫“∂÷ßª“π°≈“ß

§” ”§—≠: ƒÂ…’¥—¥μπ, Õ—μ√“°“√„™âÕÕ°´‘‡®π Ÿß ÿ¥, Õ—μ√“°“√„™âæ≈—ßß“π
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Abstract

The purpose of this study was to investigate the oxygen uptake response and metabolic equivalents
(METs, or energy consumption rates)) during Ruesi Dadton stretching exercise in 30 healthy female volun-
teers (mean age, 20.0 ± 0.9 yrs). After determining the peak oxygen uptake (VO2peak) with a ramp incremen-
tal cycling test, each participant underwent Ruesi Dadton stretching exercise (15 postures, 5 times per
posture), and before as well as during exercise, his/her oxygen uptake was measured using Cortex Biophysik,
Metalyzer. The oxygen uptake rate and MET were calculated for each posture; and a blood sample from the
fingertip was collected and analyzed to determine the blood lactate level over the last 20 s of baseline and
within 20 s of the termination of exercise. The results demonstrated that there was a significantly increased
oxygen uptake during the stretching exercise (ranging from 31.1 ± 7.5 to 58.5 ± 18.2% of VO2peak),
compared to the resting period (26.2 ± 6.4% of VO2peak) (p < 0.05). In addition, METs significantly
increased during the stretching exercise (ranging from 1.8 ± 0.4 to 3.1 ± 0.9), compared to the resting period
(1.4 ± 0.3, p < 0.05). There was a significant difference between baseline and after exercise blood lactate
levels (2.2 ± 0.3 vs 4.3 ± 1.8 mmol/l) (p < 0.05). These findings reveal that Ruesi Dadton stretching exercise
meets the requirements for an exercise of light-to-moderate intensity.

Key words: Ruesi Dadton Stretching Exercise, peak oxygen uptake, metabolic equivalents

‡°‘¥°“√‡§≈◊ËÕπ‰À«¢Õß√¬“ß§å·¢π¢“·≈–¢âÕμàÕμà“ßÊ

„Àâ§≈àÕß·§≈à« ∑”„Àâ‚≈À‘μÀ¡ÿπ‡«’¬π¥’ ∑”‰¥â„π∑ÿ°

Õ‘√ ‘¬“∫∂ ¡’°“√„™â ¡“∏‘√ à«¡¥â«¬·≈–™à«¬‡æ‘ Ë¡

ª√– ‘∑∏‘¿“æ°“√À“¬„®[2]

®“°√“¬ß“π°“√«‘®—¬¢Õßª√‘≠≠“·≈–§≥– ªï

2548 ∑”°“√»÷°…“º≈¢Õß°“√∫√‘À“√°“¬¥â«¬∑à“

ƒÂ…’¥—¥μπμàÕ§«“¡ “¡“√∂°“√∑√ßμ—«·≈–§«“¡¬◊¥

À¬ÿàπ„ππ‘ ‘μÀ≠‘ß ÿ¢¿“æ¥’ ‡ªìπ‡«≈“ 4  —ª¥“Àå æ∫

«à“¡’º≈‡æ‘Ë¡§«“¡ “¡“√∂„π°“√¬◊π∑√ßμ—«¢“‡¥’¬«

∫∑π”
çƒÂ…’é À¡“¬∂÷ß π—°∫«™∑’ËÕÕ°‰ª∫”‡æÁ≠æ√μ

· «ßÀ“§«“¡ ß∫ §”«à“ ç¥—¥μπé À¡“¬∂÷ß °“√∑”

„Àâ à«π„¥ à«πÀπ÷Ëß¢Õß√à“ß°“¬¬◊¥ À¥ ßÕ ∫‘¥ μ“¡

μâÕß°“√ ¥—ßπ—Èπ çƒÂ…’¥—¥μπé §◊Õ°“√∫√‘À“√√à“ß°“¬

¢ÕßƒÂ…’‡æ◊ËÕ„Àâ ÿ¢¿“æ ¡∫Ÿ√≥å∑—Èß√à“ß°“¬·≈–®‘μ„®

Õ’°∑—Èß‡æ◊ËÕ∫”∫—¥‚√§¿—¬‰¢â‡®Á∫μà“ßÊ ‡™àπ ·°â‚√§≈¡

∑—Èß √√æ“ß§å°“¬ ·°â‡¡◊ËÕ¬ ·°âª«¥[1] °“√∫√‘À“√

√à“ß°“¬¥â«¬∑à“ƒÂ…’¥—¥μπ¡’ª√–‚¬™πå„π°“√™à«¬„Àâ
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§«“¡¬◊¥À¬ÿàπ¢Õß¢âÕ –‚æ°·≈–≈”μ—«‰¥â[3] πÕ°®“°

π’È «’√–æß…å·≈–§≥– ªï 2550 »÷°…“º≈¢Õß°“√Ωñ°

∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπμàÕ§«“¡·¢Áß·√ß¢Õß

°≈â“¡‡π◊ÈÕÀ“¬„®„π‡æ»À≠‘ß æ∫«à“°“√Ωñ°∫√‘À“√

°“¬¥â«¬∑à“ƒÂ…’¥—¥μπ μ‘¥μàÕ°—π‡ªìπ√–¬–‡«≈“ 4

 —ª¥“Àå  “¡“√∂‡æ‘Ë¡§«“¡·¢Áß·√ß°≈â“¡‡π◊ÈÕÀ“¬„®

‰¥â[4] √«¡∂÷ß°“√Ωñ°∑à“ƒÂ…’¥—¥μπ‡ªìπ√–¬–‡«≈“ 4

 —ª¥“Àå ¡’§à“ ¡√√∂¿“æ°“√ÕÕ°°”≈—ß°“¬·∫∫‰¡à

„™âÕÕ° ‘́‡®π‡æ‘Ë¡¡“°¢÷Èπ[5] πÕ°®“°π’È°“√»÷°…“«‘®—¬

¢Õß«’√–æß…å·≈–§≥– ªï 2552 ∑”°“√»÷°…“°“√

μÕ∫ πÕß¢Õß°“√√–∫“¬Õ“°“»·≈–Õ—μ√“°“√‡μâπ

¢ÕßÀ—«„®μàÕ°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ„πÕ“ “

 ¡—§√‡æ»À≠‘ß ÿ¢¿“æ¥’ ®”π«π 30 §π ‚¥¬Õ“ “

 ¡—§√‰¥â√—∫°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ®”π«π 15

∑à“ ∑à“≈– 5 §√—Èß ‡ªìπ√–¬–‡«≈“ 30 π“∑’ ∑”°“√«—¥

§à“°“√√–∫“¬Õ“°“»·≈–Õ—μ√“°“√‡μâπ¢ÕßÀ—«„®°àÕπ

°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ‡ªìπ‡«≈“ 5 π“∑’

·≈–¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ∑ÿ°Ê 5 π“∑’

‡ªìπ√–¬–‡«≈“ 30 π“∑’ º≈ √ÿª«à“ °“√∫√‘À“√°“¬

¥â«¬ƒÂ…’¥—¥μπ “¡“√∂‡æ‘Ë¡°“√μÕ∫ πÕßμàÕ°“√

√–∫“¬Õ“°“»·≈–Õ—μ√“°“√‡μâπÀ—«„®[6]

Õ—μ√“°“√„™âÕÕ°´‘‡®π‡æ‘ Ë¡¢÷ Èπ‡ªìπ —¥ à«π

‚¥¬μ√ß°—∫√–¥—∫§«“¡Àπ—°¢Õß°“√ÕÕ°°”≈—ß°“¬

‚¥¬Õ—μ√“°“√„™âÕÕ°´‘‡®π Ÿß ÿ¥· ¥ß∂÷ßª√‘¡“≥

ÕÕ°´‘‡®π Ÿß ÿ¥∑’Ë√à“ß°“¬„™â‰ª„π™à«ß‡«≈“Àπ÷Ëß ‡ªìπ

§à“∑’ Ë„™â„π°“√∫àß∫Õ°∂÷ß ¡√√∂¿“æ√à“ß°“¬¥â“π

§«“¡∑π∑“π¢Õß√–∫∫∑“ß‡¥‘πÀ“¬„®·≈–À—«„®¢Õß

·μà≈–∫ÿ§§≈[7] °“√∫àß∫Õ°√–¥—∫§«“¡Àπ—°°“√ÕÕ°

°”≈—ß°“¬ ¬—ß “¡“√∂· ¥ß„π§à“Õ—μ√“°“√„™âæ≈—ßß“π

(Metabolic Equivalents: METs)  “¡“√∂

§”π«≥‰¥â®“°§à“Õ—μ√“°“√„™âÕÕ°´‘‡®π¢≥–ÕÕ°

°”≈—ß°“¬μàÕÕ—μ√“°“√„™âÕÕ°´‘‡®π¢≥–æ—° ‚¥¬

Õ—μ√“°“√„™âÕÕ°´‘‡®π¢≥–æ—°¡’§à“ 3.5 ¡‘≈≈‘≈‘μ√μàÕ

π“∑’μàÕ°‘‚≈°√—¡ ´÷Ëß§«“¡ ”§—≠¢Õß§à“Õ—μ√“°“√„™â

ÕÕ°´‘‡®π·≈–§à“Õ—μ√“°“√„™âæ≈—ßß“π §◊Õ∫àß∫Õ°

§«“¡ “¡“√∂¢Õß√à“ß°“¬„π°“√ Ÿ∫©’¥‡≈◊Õ¥ÕÕ°

®“°À—«„®‰ª¬—ß°≈â“¡‡π◊ÈÕ∑’Ë„™â„π°“√ÕÕ°°”≈—ß°“¬

·≈–§«“¡ “¡“√∂¢Õß°≈â“¡‡π ◊ ÈÕ„π°“√¥÷ß‡Õ“

ÕÕ°´‘‡®π‰ª„™â Õ’°∑—Èß “¡“√∂‡ªìπμ—«°”Àπ¥·≈–

·∫àß√–¥—∫§«“¡Àπ—°¢Õß°“√ÕÕ°°”≈—ß°“¬‰¥â[8]

Õ¬à“ß‰√°Áμ“¡ ¬—ß‰¡à¡’√“¬ß“π«‘®—¬∑’Ë»÷°…“°“√

μÕ∫ πÕß¢ÕßÕ—μ√“°“√„™âÕÕ°´‘‡®πμàÕ°“√∫√‘À“√

°“¬¥â«¬ƒÂ…’¥—¥μπ·≈–· ¥ß√–¥—∫§«“¡Àπ—°¢Õß

°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ„π√Ÿª·∫∫§à“Õ—μ√“

°“√„™âæ≈—ßß“π (METs) ‡æ◊ ËÕ‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π

 ”§—≠„π°“√Õ∏‘∫“¬°“√μÕ∫ πÕß∑“ß √’√«‘∑¬“¢Õß

√à“ß°“¬μàÕ°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ·≈–‡ªìπ

¢âÕ¡Ÿ≈ ”À√—∫Õ∏‘∫“¬∑“ß √’√«‘∑¬“¢Õß°“√∫√‘À“√

°“¬¥â«¬ƒÂ…’¥—¥μπμàÕ‰ª„πÕπ“§μ °“√»÷°…“π’È¡’

«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫ 1.

º≈¢Õß°“√μÕ∫ πÕß¢ÕßÕ—μ√“°“√„™âÕÕ°´‘‡®π°àÕπ

·≈–¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ 2. º≈¢Õß°“√

μÕ∫ πÕß¢ÕßÕ—μ√“°“√„™âæ≈—ßß“π°àÕπ·≈–¢≥–

∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ·≈– 3. º≈¢Õß°“√μÕ∫

 πÕß¢Õß°√¥·≈§μ‘°°àÕπ·≈–À≈—ß∫√‘À“√°“¬¥â«¬

ƒÂ…’¥—¥μπ

√–‡∫’¬∫«‘∏’»÷°…“

«— ¥ÿ«‘∏’°“√»÷°…“

√Ÿª·∫∫°“√«‘®—¬ ‡ªìπ°“√»÷°…“‡™‘ß∑¥≈Õß (ex-

perimental study design) ™à«ß√–¬–‡«≈“°“√»÷°…“

¡°√“§¡ -  ‘ßÀ“§¡ 2559 ≥ ÀâÕßªØ‘∫—μ‘°“√«‘®—¬

§≥– À‡«™»“ μ√å ¡À“«‘∑¬“≈—¬π‡√»«√ ®—ßÀ«—¥
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æ‘…≥ÿ‚≈°

ª√–™“°√·≈–°≈ÿà¡μ—«Õ¬à“ß

ºŸâ‡¢â“√à«¡«‘®—¬∑’Ë‡¢â“√à«¡»÷°…“ ‰¥â®“°°“√§—¥‡≈◊Õ°

Õ“ “ ¡—§√‡æ»À≠‘ß ÿ¢¿“æ¥’ ®”π«π 30 §π ´÷Ëß

®”π«π¢Õß°≈ÿà¡μ—«Õ¬à“ßÕâ“ßÕ‘ß®“°ß“π«‘®—¬‡√◊ËÕß°“√

μÕ∫ πÕß°“√√–∫“¬Õ“°“»·≈–Õ—μ√“°“√‡μâπÀ—«„®

μàÕ°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ‚¥¬ «’√–æß…å

·≈–§≥– ªï æ.».2552[6] ‚¥¬¡’Õ“¬ÿ√–À«à“ß 18-25

ªï „π‡¢μ Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥æ‘…≥ÿ‚≈° ∑’Ë¬‘π¬Õ¡

‡¢â“√à«¡°“√«‘®—¬

‡°≥±å°“√§—¥‡¢â“√à«¡°“√»÷°…“ (inclusion

criteria) §◊Õ

1. ‡ªìπ‡æ»À≠‘ß∑’Ë¡’ ÿ¢¿“æ¥’ ¡’§à“¥—™π’¡«≈°“¬

ª°μ‘ (BMI) √–À«à“ß 18.5-24.9 °‘‚≈°√—¡μàÕμ“√“ß

‡¡μ√

2. ‰¡à‰¥âÕÕ°°”≈—ß°“¬‡ªìπª√–®” (πâÕ¬°«à“ 3

§√—ÈßμàÕ —ª¥“Àå) °àÕπ‡¢â“√à«¡ß“π«‘®—¬ 6  —ª¥“Àå

πÕ°®“°∑”°‘®«—μ√ª√–®”«—π‡∑à“π—Èπ

3. ¡’§«“¡ ¡—§√„®‡¢â“√à«¡„π°“√«‘®—¬ ·≈–

¬‘π¥’≈ßπ“¡„π„∫¬‘π¬Õ¡‡¢â“√à«¡°“√«‘®—¬

‡°≥±å°“√§—¥ÕÕ°®“°°“√»÷°…“ (exclusion

criteria) §◊Õ

1. ¡’‚√§ª√–®”μ—« ‡™àπ ÀÕ∫À◊¥ ‚√§°√–‡æ“–

Õ“À“√

2. ¡’ª√–«—μ‘ª√– ∫Õÿ∫—μ‘‡Àμÿ√ ÿπ·√ß ‡™àπ

°√–¥Ÿ°·¢π/¢“À—°

3. ¡’ª√–«—μ‘‰¥â√—∫ “√À√◊Õ¬“∑’Ë¡’º≈μàÕ°“√

‡μâπ¢ÕßÀ—«„®°àÕπ‡¢â“√à«¡°“√∑¥ Õ∫ ¡√√∂¿“æ

∑“ß°“¬ ¿“¬„π√–¬–‡«≈“ 24 ™—Ë«‚¡ß ‡™àπ §“‡øÕ’π,

¬“·°âÀ«—¥ ¬“°≈ÿà¡ Beta-Blocker, Corticosteroids

‡ªìπμâπ

«‘∏’°“√‡°Á∫¢âÕ¡Ÿ≈

‡°Á∫¢âÕ¡Ÿ≈®”π«π 3 §√—Èß §√—Èß·√° ‡æ◊ËÕ„ÀâºŸâ‡¢â“

√à«¡«‘®—¬≈ßπ“¡¬‘π¬Õ¡‡¢â“√à«¡«‘®—¬·≈–§—¥°√Õß

 ÿ¢¿“æ „™â‡«≈“ 20 π“∑’  ”À√—∫§√—Èß∑’Ë Õß ‡ªìπ°“√

∑¥ Õ∫Õ—μ√“°“√„™âÕÕ°´‘‡®π‚¥¬°“√ªíòπ®—°√¬“π

«—¥ß“π √–¬–‡«≈“ 45 π“∑’ ·≈–§√—Èß ÿ¥∑â“¬ ‡ªìπ°“√

∑¥ Õ∫°“√ÕÕ°°”≈—ß°“¬°àÕπ·≈–¢≥–°“√∫√‘À“√

°“¬¥â«¬ƒÂ…’¥—¥μπ √–¬–‡«≈“ 50 π“∑’ ‚¥¬·μà≈–

§√—ÈßÀà“ß°—πÕ¬à“ßπâÕ¬ 48 ™—Ë«‚¡ß

§√—Èß∑’Ë 1 °“√„ÀâºŸâ‡¢â“√à«¡«‘®—¬≈ßπ“¡„π„∫

¬‘π¬Õ¡‡¢â“√à«¡°“√«‘®—¬ ‚§√ß°“√«‘®—¬‰¥âºà“π°“√

æ‘®“√≥“·≈–√—∫√Õß®“°§≥–°√√¡°“√®√‘¬∏√√¡

‡°’Ë¬«°—∫°“√«‘®—¬„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬π‡√»«√

‡¡ ◊ ËÕ« —π∑ ’ Ë  17 æƒ»®‘°“¬π 2558 ·≈–°√Õ°

·∫∫ Õ∫∂“¡ª√–«—μ‘ ÿ¢¿“æ‡¢â“√à«¡°“√«‘®—¬§—¥

°√ÕßºŸâ‡¢â“√à«¡«‘®—¬ ®“°π—ÈπºŸ â«‘®—¬∑”°“√Õ∏‘∫“¬

«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬·≈–«‘∏’ªØ‘∫—μ‘¢≥–‡¢â“√à«¡

°“√«‘®—¬ ∑”°“√μ√«®ª√–‡¡‘π —≠≠“≥™’æ ´÷ Ëß

ª√–°Õ∫¥â«¬§«“¡¥—π‚≈À‘μ·≈–Õ—μ√“°“√‡μâπÀ—«„®

·≈â«∑”°“√∑¥ Õ∫§ÿ≥≈—°…≥–∑“ß°“¬‚¥¬°“√™—Ëß

πÈ”Àπ—°μ—« «—¥ à«π Ÿß ≥ ÀâÕßªØ‘∫—μ‘°“√«‘®—¬ ¿“§

«‘™“°“¬¿“æ∫”∫—¥ §≥– À‡«™»“ μ√å

§√—Èß∑’Ë 2 °“√∑¥ Õ∫Õ—μ√“°“√„™âÕÕ° ‘́‡®π ‚¥¬

°“√ªíòπ®—°√¬“π«—¥ß“π¥â«¬«‘∏’°“√∑¥ Õ∫ Ramp

incremental ‡æ ◊ ËÕ∑”°“√∫—π∑ ÷°Õ —μ√“°“√„™ â

ÕÕ°´‘‡®π Ÿß ÿ¥ °àÕπ°“√∑¥ Õ∫ ∑”°“√ª√—∫‡∑’¬∫

Õÿª°√≥å«‘‡§√“–Àå°ä“´ (O2 analyzer) °—∫°ä“´º ¡

¡“μ√∞“π (§“√å∫Õπ‰¥ÕÕ°‰´¥å 5% ·≈–ÕÕ°´‘‡®π

15%) °àÕπ‡√‘Ë¡ß“π«‘®—¬ ·≈–∑”°“√ª√—∫‡∑’¬∫ª√‘¡“μ√

(Transducer volume) °—∫°√–∫Õ° Ÿ∫¡“μ√∞“π

(Standard syringe) ª√‘¡“μ√ 3 ≈‘μ√ °àÕπ°“√

∑¥ Õ∫∑ÿ°§√—Èß ‚¥¬„ÀâºŸâ‡¢â“√à«¡«‘®—¬ªíòπ®—°√¬“π
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Õ∫Õÿàπ√à“ß°“¬‡ªìπ‡«≈“ 3 π“∑’ ∑’Ë√–¥—∫§«“¡Àπ—°

¢Õß®—°√¬“π 0 «—μμå ®“°π—Èπß“π¢Õß®—°√¬“π‡æ‘Ë¡

¢÷Èπ„πÕ—μ√“ 25 «—μμåμàÕπ“∑’ ‚¥¬°√–μÿâπ„ÀâºŸâ‡¢â“√à«¡

«‘®—¬√—°…“§«“¡‡√Á«√Õ∫®—°√¬“π∑’Ë°”Àπ¥Õ¬Ÿà∑’Ë 70

√Õ∫μàÕπ“∑’ ‡°≥±å°“√À¬ÿ¥∑¥ Õ∫§◊ÕºŸâ‡¢â“√à«¡

«‘®—¬‰¡à “¡“√∂√—°…“√–¥—∫§«“¡‡√Á«√Õ∫®—°√¬“π∑’Ë

°”Àπ¥ ‚¥¬√–¥—∫§«“¡‡√Á«√Õ∫®—°√¬“ππâÕ¬°«à“ 60

√Õ∫μàÕπ“∑’ π”§à“Õ—μ√“°“√„™âÕÕ° ‘́‡®π Ÿß ÿ¥‡©≈’Ë¬ 30

«‘π“∑’®“°°“√∑¥ Õ∫‰ª§”π«≥¢âÕ¡Ÿ≈

§√—Èß∑’Ë 3 °“√‡μ√’¬¡§«“¡æ√âÕ¡¢ÕßºŸâ‡¢â“√à«¡

«‘®—¬„π°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ 15 ∑à“ ‡æ◊ËÕ„Àâ

ºŸâ‡¢â“√à«¡«‘®—¬‡¢â“„®À≈—°°“√∫√‘À“√·≈–∑”‰¥â∂Ÿ°μâÕß

‚¥¬°“√„ÀâºŸ â‡¢â“√à«¡«‘®—¬¥Ÿ∑à“°“√∫√‘À“√°“¬¥â«¬

ƒÂ…’¥—¥μπ®“°¿“æ«’¥‘∑—»πå·≈â«ªØ‘∫—μ‘μ“¡ ‚¥¬ºŸâ

∑”°“√«‘®—¬‡ªìπºŸ â§«∫§ÿ¡¥Ÿ·≈·≈–Õ∏‘∫“¬∑à“°“√

∫√‘À“√¥â«¬ƒÂ…’¥—¥μπÕ¬à“ß„°≈â™‘¥ ‡¡◊ËÕºŸâ‡¢â“√à«¡

«‘®—¬‡¢â“„®„π∑à“∫√‘À“√·≈–ªØ‘∫—μ‘‰¥â∂Ÿ°μâÕß ‡√‘ Ë¡

∑”°“√∑¥≈Õß „ÀâºŸâ‡¢â“√à«¡«‘®—¬π—Ëßæ—°°àÕπ∫√‘À“√

°“¬¥â«¬ƒÂ…’¥—¥μπ 5 π“∑’ ·≈â«‡√‘Ë¡∫√‘À“√°“¬ ∑à“

≈– 5 §√—Èß ®”π«π 15 ∑à“ ‚¥¬·μà≈–∑à“¡’°“√‡°√Áß§â“ß‰«â

ª√–¡“≥ 5 «‘π“∑’ ‚¥¬∑”μàÕ‡π◊ËÕß‡ªìπ‡«≈“ª√–¡“≥

30-35 π“∑’ ∑”°“√«—¥μ—«·ª√ª√–°Õ∫¥â«¬Õ—μ√“°“√

„™âÕÕ°´‘‡®π ∂Ÿ°«—¥®“°≈¡À“¬„®‡¢â“ÕÕ°‚¥¬„™â

Õÿª°√≥å∑¥ Õ∫°“√ÕÕ°°”≈—ß°“¬°àÕπ∫√‘À“√°“¬

¥â«¬ƒÂ…’¥—¥μπ 1 π“∑’ ·≈–¢≥–°“√∫√‘À“√°“¬

¥â«¬ƒÂ…’¥—¥μπ„π·μà≈–∑à“ ‡°Á∫¢âÕ¡Ÿ≈À“¬„®‡¢â“ÕÕ°

∑ÿ° Ê ≈¡À“¬„® (breath by breath) ‡°Á∫μ—«Õ¬à“ß

‡≈◊Õ¥∑’Ëª≈“¬π‘È«™à«ß°àÕπ·≈–À≈—ß‡«≈“ 20 «‘π“∑’

 ÿ¥∑â“¬À≈—ß°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ „πª√‘¡“≥

5 ‰¡‚§√≈‘μ√ ‡æ◊ËÕπ”‰ª«‘‡§√“–ÀåÀ“§«“¡‡¢â¡¢âπ¢Õß

°√¥·≈°μ‘° ∑”°“√∫—π∑÷°¢âÕ¡Ÿ≈·≈–π”§à“∑’Ë‰¥â‰ª

§”π«≥·≈–«‘‡§√“–Àåº≈∑“ß ∂‘μ‘

∑à“°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ

°“√§—¥‡≈◊Õ°∑à“∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ

‚¥¬¡’‡°≥±å°“√§—¥‡≈◊Õ°∑à“∫√‘À“√°“¬‡ªìπ∑à“∫√‘À“√

°“¬¥â«¬ƒÂ…’¥—¥μπ 15 ∑à“ ∑’ Ë§ —¥‡≈◊Õ°¡“®“°

Àπ—ß ◊Õ°“¬∫√‘À“√·∫∫‰∑¬ ∑à“ƒÂ…’¥—¥μπæ◊Èπ∞“π 15

∑à“[1] °“√∫√‘À“√·∫∫‰∑¬ 108 ∑à“¥—¥μπ¢Õß°√¡°“√

·æ∑¬å·ºπ‰∑¬[9] ·≈– ÿ¢¿“æ¥’ƒÂ…’¥—¥μπ‡ªìπÀ≈—°

‚¥¬¡’·π«§‘¥·≈–À≈—°°“√„π°“√§—¥‡≈◊Õ°§◊Õ‡ªìπ∑à“

∑ ’ Ë ‡ª ìπμ —«·∑π¢ÕßÕ ‘√ ‘¬“∫∂μà“ß Ê  “¡“√∂

§√Õ∫§≈ÿ¡∑ÿ° à«π¢Õß√à“ß°“¬μ—Èß·μà à«π§Õ ‰À≈à ·¢π

Õ° ∑âÕß ‡Õ« ‡¢à“‰ª®π∂÷ß‡∑â“ ´÷Ëß‡ªìπ∑à“æ◊Èπ∞“π∑—Ë«‰ª

¥—ßπ—Èπ ®÷ß‡ªìπ∑à“∑’Ëßà“¬μàÕ°“√ªØ‘∫—μ‘[10-11]

∑à“∑’Ë„™â∫√‘À“√ª√–°Õ∫¥â«¬

1. ∑à“‡°’¬®

2. ∑à“¬‘ß∏πŸ

3. ∑à“·°â‡ âπ¡À“ πÿ°√–ß—∫

4. ∑à“·°â‡ ¡À–„π≈”§Õ

5. ∑à“·°â âπ‡∑â“

6. ∑à“·°â¢—¥¢“¢—¥§Õ

7. ∑à“·°â‡ âπ∑—Ë« “√æ“ß§å

8. ∑à“·°â≈¡ªí»¶“Ø„π‡Õ« (ª√–¬ÿ°μå)

9. ∑à“·°â≈¡‡≈◊Õ¥π—¬πåμ“¡—«

10. ∑à“·°â‡¡◊ËÕ¬ª≈“¬¡◊Õª≈“¬‡∑â“

11. ∑à“¥—¥μπ·°â≈¡„π –‚æ°·≈–μâπ¢“∑—Èß Õß

(ª√–¬ÿ°μå)

12. ∑à“¥—¥μπ·°â·πàπÀπâ“Õ° (ª√–¬ÿ°μå)

13. ∑à“·°â‡∑â“‡ÀπÁ∫

14. ∑à“¥—¥μπ·°â§Õ‰À≈à (ª√–¬ÿ°μå)

15. ∑à“‡ ’¬¥Õ°

°“√§”π«≥μ—«·ª√ª√–°Õ∫¥â«¬‡ªÕ√å‡´Áπμå

Õ—μ√“°“√„™âÕÕ°´‘‡®π (%) ‚¥¬§”π«≥®“°§à“Õ—μ√“

°“√„™âÕÕ°´‘‡®π„π·μà≈–∑à“¢Õß°“√∫√‘À“√°“¬¥â«¬
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ƒÂ…’¥—¥μπÀ“√¥â«¬§à“Õ—μ√“°“√„™âÕÕ°´‘‡®π Ÿß ÿ¥

®“°°“√∑¥ Õ∫ Ramp incremental exercise

‡ªìπ√“¬∫ÿ§§≈ (VO2 (%) = (VO2 / VO2peak) X

100) ·≈–Õ—μ√“°“√„™âæ≈—ßß“π (METs) §”π«≥®“°

§à“Õ—μ√“ à«π¢ÕßÕ—μ√“°“√„™âÕÕ°´‘‡®π„π·μà≈–∑à“

¢Õß°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ À“√¥â«¬§à“Õ—μ√“

°“√„™âæ≈—ßß“π¢≥–æ—° [METs = (VO2 / πÈ”Àπ—°

μ—« ¡’§à“‡∑à“°—∫§à“ X) ®“°π—Èππ”§à“ X À“√¥â«¬ 3.5)]

·≈–π”§à“∑’Ë‰¥â‰ª«‘‡§√“–Àå¢âÕ¡Ÿ≈

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈·≈– ∂‘μ‘∑’Ë„™â

¢âÕ¡Ÿ≈®“°°“√»÷°…“«‘®—¬∑—ÈßÀ¡¥∂Ÿ°· ¥ß„π√Ÿª

·∫∫¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π (Mean

± SD) ·≈–ª√–¡«≈º≈∑“ß ∂‘μ‘¥â«¬‚ª√·°√¡

 ”‡√Á®√Ÿª SPSS version 23 (SPSS Inc., Chicago,

Illinois, USA) „™â ∂‘μ‘ Shapiro-Wilk test ∑”°“√

∑¥ Õ∫°“√°√–®“¬¢âÕ¡Ÿ≈¢Õß¢âÕ¡Ÿ≈ (normal distri-

bution) æ∫«à“¢âÕ¡Ÿ≈¡’°“√°√–®“¬μ—«ª°μ‘ °“√

«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√»÷°…“§√—Èßπ’È„™â ∂‘μ‘ One-Way

Repeated ANOVA with Bonferroni post hoc

analysis ‡æ◊ ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß¢Õß

μ—«·ª√μà“ß Ê °àÕπ·≈–√–À«à“ß°“√∫√‘À“√°“¬¥â«¬

ƒÂ…’¥—¥μπ„π·μà≈–∑à“ °”Àπ¥√–¥—∫π—¬ ”§—≠∑“ß

 ∂‘μ‘∑’Ë p < 0.05

º≈°“√»÷°…“

1. §ÿ≥≈—°…≥–∑“ß°“¬ (physical characteristics)
¢ÕßºŸâ‡¢â“√à«¡«‘®—¬

ºŸâ‡¢â“√à«¡«‘®—¬‡æ»À≠‘ß∑’Ë‡¢â“√à«¡°“√«‘®—¬§√—Èßπ’È¡’

®”π«π 30 §π §ÿ≥≈—°…≥–∑“ß°“¬¢ÕßºŸâ‡¢â“√à«¡«‘®—¬

· ¥ß„πμ“√“ß∑’Ë 1 §à“‡©≈’Ë¬¢ÕßÕ“¬ÿ πÈ”Àπ—°√à“ß°“¬

(Body weight)  à«π Ÿß (Body height) ·≈–¥—™π’

¡«≈°“¬¢ÕßºŸâ‡¢â“√à«¡«‘®—¬¡’§à“‡∑à“°—∫ 20.0 ± 0.9 ªï,

51.0 ± 5.3 °‘‚≈°√—¡, 159.0 ± 0.1 ‡´πμ‘‡¡μ√ ·≈–

20.3 ± 1.7 °‘‚≈°√—¡μàÕμ“√“ß‡¡μ√ μ“¡≈”¥—∫ ·≈–

§à“ —≠≠“≥™’æ¢ÕßºŸâ‡¢â“√à«¡«‘®—¬ æ∫«à“§à“‡©≈’Ë¬¢Õß

§«“¡¥—π‚≈À‘μ¢≥–À—«„®∫’∫μ—« (Systolic blood

pressure) §«“¡¥—π‚≈À‘μ¢≥–À—«„®§≈“¬μ—« (Dias-

tolic Blood pressure) ·≈–Õ—μ√“°“√‡μâπ¢ÕßÀ—«„®

(Heart rate) ¢≥–æ—°¢ÕßºŸâ‡¢â“√à«¡«‘®—¬ ¡’§à“‡∑à“°—∫

103 ± 9 ¡‘≈≈‘‡¡μ√ª√Õ∑ 68 ± 2 ¡‘≈≈‘‡¡μ√ª√Õ∑

·≈– 80 ± 8 §√—ÈßμàÕπ“∑’ μ“¡≈”¥—∫ ‚¥¬∑’Ëμ“√“ß∑’Ë 1

· ¥ß§à“„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π

(Mean ± SD)

μ“√“ß∑’Ë 1 §ÿ≥≈—°…≥–∑“ß°“¬·≈– —≠≠“≥™’æ¢ÕßºŸâ‡¢â“√à«¡«‘®—¬

μ—«·ª√ §à“∑’Ë«—¥‰¥â

Õ“¬ÿ (ªï) 20.0 ± 0.9

πÈ”Àπ—° (°‘‚≈°√—¡) 51.0 ± 5.3

 à«π Ÿß (‡´πμ‘‡¡μ√) 159.0 ± 0.1

¥—™π’¡«≈°“¬ (°‘‚≈°√—¡μàÕμ“√“ß‡¡μ√) 20.3 ± 1.7

§«“¡¥—π‚≈À‘μ¢≥–À—«„®∫’∫μ—« (¡‘≈≈‘‡¡μ√ª√Õ∑) 103.0 ± 9.2

§«“¡¥—π‚≈À‘μ¢≥–À—«„®§≈“¬μ—«(¡‘≈≈‘‡¡μ√ª√Õ∑) 68.0 ± 1.8

Õ—μ√“°“√‡μâπ¢ÕßÀ—«„® (§√—ÈßμàÕπ“∑’) 80.0 ± 7.9
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2. °“√‡ª√’¬∫‡∑’¬∫°“√μÕ∫ πÕß¢ÕßÕ—μ√“
°“√„™âÕÕ°´‘‡®π¢≥–æ—°·≈–¢≥–∫√‘À“√
°“¬¥â«¬ƒÂ…’¥—¥μπ

®“°√Ÿª∑’Ë 1 · ¥ßº≈°“√‡ª√’¬∫‡∑’¬∫Õ—μ√“°“√

„™âÕÕ°´‘‡®π¢≥–æ—°·≈–¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’

¥—¥μπ„π·μà≈–∑à“ ®”π«π 15 ∑à“ ‚¥¬§à“‡©≈’Ë¬

‡ªÕ√å‡´Áπμå¢ÕßÕ—μ√“°“√„™âÕÕ°´‘‡®π¢≥–æ—°·≈–

¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ∑à“∑’Ë 1, 2, 3, 4, 5,

6, 7, 8, 9, 10, 11, 12, 13, 14 ·≈– 15 ¡’§à“‡∑à“°—∫

28.7 ± 6.3, 31.2 ± 7.5, 33.2 ± 8.5, 27.4 ± 6.9,

29.8 ± 7.4, 28.1 ± 6.7, 28.6 ± 6.9, 32.2 ± 8.3,

39.4 ± 9.4, 42.9 ± 11.1, 34.4 ± 7.0, 30.8 ± 6.6,

58.5 ± 18.2, 58.1 ± 16.1 ·≈– 55.6 ± 14.4 ‡ªÕ√å‡ Á́πμå

μ“¡≈”¥—∫ æ∫«à“§à“Õ—μ√“°“√„™âÕÕ°´‘‡®π¢≥–ÕÕ°

°”≈—ß°“¬„π∑à“∑’Ë 2, 3, 8, 9, 10, 11, 12, 13, 14 ·≈–

15 ¡’§à“√âÕ¬≈–¢ÕßÕ—μ√“°“√„™âÕÕ°´‘‡®π¡“°°«à“

¢≥–æ—°Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ‚¥¬

·ºπ¿“æ∑’Ë 1 · ¥ß§à“„π√Ÿª¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß

‡∫π¡“μ√∞“π (Mean ± SD)

3. °“√‡ª√’¬∫‡∑’¬∫°“√μÕ∫ πÕß¢ÕßÕ—μ√“°“√
„™âæ≈—ßß“π¢≥–æ—°·≈–¢≥–∫√‘À“√°“¬
¥â«¬ƒÂ…’¥—¥μπ

®“°·ºπ¿“æ∑’Ë 2 · ¥ßº≈°“√‡ª√’¬∫‡∑’¬∫°“√

μÕ∫ πÕß¢ÕßÕ—μ√“°“√„™âæ≈—ßß“π¢≥–æ—°·≈–¢≥–

∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ„π·μà≈–∑à“ ®”π«π 15 ∑à“

§à“‡©≈’Ë¬¢ÕßÕ—μ√“°“√„™âæ≈—ßß“π¢≥–æ—°·≈–¢≥–

∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ∑à“∑’Ë 1, 2, 3, 4, 5, 6, 7,

8, 9, 10, 11, 12, 13, 14 ·≈– 15 ¡’§à“‡∑à“°—∫ 1.5 ±

0.3, 1.7 ± 0.4, 1.8 ± 0.4, 1.5 ± 0.4, 1.6 ± 0.3, 1.5

± 0.3, 1.5 ± 0.3, 1.7 ± 0.4, 2.1 ± 0.6, 2.3 ± 0.6,

1.8 ± 0.4, 1.6 ± 0.4, 3.1 ± 0.7, 3.1 ± 0.9 ·≈– 3.0

± 1.1 METs μ“¡≈”¥—∫ æ∫«à“§à“Õ—μ√“°“√„™âæ≈—ßß“π

¢≥–ÕÕ°°”≈—ß°“¬„π∑à“∑’Ë 3, 9, 10, 11, 13, 14 ·≈–

À¡“¬‡Àμÿ * ·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ‡¡◊ËÕ‡∑’¬∫°—∫¢≥–æ—°

·ºπ¿“æ∑’Ë 1 °√“øÕ—μ√“°“√„™âÕÕ°´‘‡®π„π¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ‡∑’¬∫°—∫¢≥–æ—°
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15 ¡’§à“Õ—μ√“°“√„™âæ≈—ßß“π¡“°°«à“¢≥–æ—°Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05)

§«“¡‡¢â¡¢âπ¢Õß°√¥·≈°μ‘°„π‡≈◊Õ¥„π™à«ß

¢≥–æ—°·≈–À≈—ß∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ¡’§à“

‡©≈’Ë¬‡∑à“°—∫ 2.2 ± 0.3 ·≈– 4.3 ± 1.8 mmol/l μ“¡

≈”¥—∫ ´÷Ëß·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-

value < 0.05) ‚¥¬∑’Ë·ºπ¿“æ∑’Ë 2 · ¥ß§à“„π√Ÿª

¢Õß§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π (Mean ± SD)

Õ¿‘ª√“¬º≈

°“√»÷°…“°“√μÕ∫ πÕß¢ÕßÕ—μ√“°“√„™ â

ÕÕ°´‘‡®π·≈–Õ—μ√“°“√„™âæ≈—ßß“πμàÕ°“√∫√‘À“√

°“¬¥â«¬ƒÂ…’¥—¥μπ ®”π«π 15 ∑à“ „π‡æ»À≠‘ß

 ÿ¢¿“æ¥’„π§√—Èßπ’È ‚¥¬æ‘®“√≥“μ—«·ª√ª√–°Õ∫¥â«¬

Õ—μ√“°“√„™âÕÕ°´‘‡®π ´÷ Ëß∫ àß∫Õ°Õ—μ√“°“√„™â

ÕÕ°´‘‡®π¢Õß√à“ß°“¬„π¢≥–°“√∫√‘À“√°“¬¥â«¬

ƒÂ…’¥—¥μπ ·≈–§à“Õ—μ√“°“√„™âæ≈—ßß“π (METs)

‡ªìπμ—«·ª√∑’ Ë∫ àß∫Õ°∂÷ß çÀπà«¬é ∑’ Ë„™ â„π°“√

ª√–¡“≥§à“¢Õßª√‘¡“≥ÕÕ°´‘‡®π∑’Ë∂Ÿ°√à“ß°“¬„™â

¢≥–°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ´÷Ëß¡’§à“‡æ‘Ë¡¢÷Èπ

‡¡ ◊ ËÕ√ à“ß°“¬μâÕßÕÕ°°”≈—ß°“¬Àπ—°¢÷ Èπ·≈–„™â

æ≈—ßß“π¡“°¢÷Èπ[12-13]

º≈°“√»÷°…“ æ∫«à“ °“√μÕ∫ πÕß¢ÕßÕ—μ√“

°“√„™âÕÕ°´‘‡®π¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ¡’§à“

‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘‡¡◊ËÕ‡∑’¬∫°—∫¢≥–æ—°

(p < 0.05) „π∑à“¬‘ß∏πŸ ∑à“·°â‡ âπ¡À“ πÿ°√–ß—∫ ∑à“

·°â≈¡ªí»¶“Ø„π‡Õ« (ª√–¬ÿ°μå) ∑à“·°â≈¡‡≈◊Õ¥

π—¬πåμ“¡—« ∑à“·°â‡¡◊ËÕ¬ª≈“¬¡◊Õª≈“¬‡∑â“ ∑à“¥—¥μπ

·°â≈¡„π –‚æ°·≈–μâπ¢“∑—Èß Õß (ª√–¬ÿ°μå) ∑à“

¥—¥μπ·°â·πàπÀπâ“Õ° (ª√–¬ÿ°μå) ∑à“·°â‡∑â“‡ÀπÁ∫

∑à“¥—¥μπ·°â§Õ‰À≈à (ª√–¬ÿ°μå) ·≈–∑à“‡ ’¬¥Õ°

‡¡◊ËÕ·∫àß√–¥—∫§«“¡Àπ—°¢ÕßÕ—μ√“°“√„™âÕÕ°´‘‡®π

æ∫«à“„π∑à“‡°’¬® ∑à“¬‘ß∏πŸ ∑à“·°â‡ âπ¡À“ πÿ°√–ß—∫

∑à“·°â‡ ¡À–„π≈”§Õ ∑à“·°â âπ‡∑â“ ∑à“·°â¢—¥¢“¢—¥§Õ

∑à“·°â‡ âπ∑— Ë« “√æ“ß§å ∑à“·°â≈¡ªí»¶“Ø„π‡Õ«

(ª√–¬ÿ°μå) ∑à“·°â≈¡‡≈◊Õ¥π—¬πåμ“¡—« ∑à“¥—¥μπ·°â

≈¡„π –‚æ°·≈–μâπ¢“∑—Èß Õß (ª√–¬ÿ°μå) ·≈–∑à“

¥—¥μπ·°â·πàπÀπâ“Õ° (ª√–¬ÿ°μå) ¡’§à“Õ—μ√“°“√„™â

À¡“¬‡Àμÿ * ·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ‡¡◊ËÕ‡∑’¬∫°—∫¢≥–æ—°

·ºπ¿“æ∑’Ë 2 °√“øÕ—μ√“°“√„™âæ≈—ßß“π„π¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ‡∑’¬∫°—∫¢≥–æ—°
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ÕÕ°´‘‡®π‡©≈’Ë¬Õ¬Ÿà„π™à«ß 27.4›39.4 ‡ªÕ√å‡´Áπμå¢Õß

Õ—μ√“°“√„™âÕÕ°´‘‡®π Ÿß ÿ¥ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–¥—∫

§«“¡Àπ—°¢Õß°“√ÕÕ°°”≈—ß°“¬μ“¡‡°≥±å¢Õß

Walter RT, et al. ªï §.». 2010 ·≈â« æ∫«à“§«“¡

Àπ—°¢Õß°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ®—¥Õ¬Ÿà„π

√–¥—∫‡∫“ (Light intensity) ∑—Èßπ’ÈÕ“®‡ªìπº≈¡“

®“°°“√∫√‘À“√°“¬ƒÂ…’¥—¥μπ¥—ß°≈à“«Õ¬Ÿà„π∑à“π—Ëß

·≈–∑à“πÕπ ´÷Ëß à«π„À≠à¡’°“√‡§≈◊ËÕπ‰À«‡©æ“–

√¬“ß§å·¢π ‚¥¬‰¡à§àÕ¬¡’°“√‡§≈◊ËÕπ‰À«¢Õß√¬“ß§å¢“

‡ªìπº≈„Àâ‡°‘¥°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ à«ππâÕ¬ ‡°‘¥

°“√¥÷ß‡Õ“ÕÕ°´‘‡®π‰ª„™â‡æ◊ËÕ √â“ßæ≈—ßß“π ATP

 ”À√—∫°“√ÕÕ°°”≈—ß°“¬Õ¬Ÿà„πª√‘¡“≥‰¡à¡“°π—°[14]

Õ¬à“ß‰√°Áμ“¡  ”À√—∫°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ

„π∑à“·°â‡¡◊ËÕ¬ª≈“¬¡◊Õª≈“¬‡∑â“, ∑à“·°â‡∑â“‡ÀπÁ∫,

∑à“¥—¥μπ·°â§Õ‰À≈à (ª√–¬ÿ°μå) ·≈–∑à“‡ ’¬¥Õ° ¡’

§à“Õ—μ√“°“√„™âÕÕ°´‘‡®πÕ¬Ÿ à„π™à«ß 42.9-58.5

‡ªÕ√å‡´Áπμå¢ÕßÕ—μ√“°“√„™âÕÕ°´‘‡®π Ÿß ÿ¥ ®—¥«à“Õ¬Ÿà

„π√–¥—∫ª“π°≈“ß (Moderate intensity)[14] ∑—Èßπ’È

Õ“®‡ªìπº≈¡“®“°∑à“∑“ß¥—ß°≈à“«¡’°“√‡§≈◊ËÕπ‰À«

¢Õß√¬“ß§å·¢π√à«¡°—∫√¬“ß§å¢“ ·≈–¬—ß¡’°“√¬◊π

∑√ß∑à“ ∑”„Àâ‡°‘¥°“√∑”ß“π¢Õß°≈â“¡‡π◊ÈÕ°≈ÿà¡„À≠à

¡“°¢÷Èπ Õ“® àßº≈„Àâ°≈â“¡‡π◊ÈÕμâÕß¥÷ßÕÕ°´‘‡®π‰ª

 √â“ßæ≈—ßß“π ATP  ”À√—∫°“√ÕÕ°°”≈—ß°“¬„π

ª√‘¡“≥∑’Ë‡æ‘Ë¡¢÷Èπ ‡æ◊ËÕ„Àâ‡æ’¬ßæÕμàÕ§«“¡μâÕß°“√

„™âæ≈—ßß“π¢Õß√à“ß°“¬  àßº≈„Àâ§«“¡Àπ—°¢Õß°“√

ÕÕ°°”≈—ß°“¬Õ¬Ÿà„π√–¥—∫ª“π°≈“ß[12-14]

°“√»÷°…“§√—Èßπ’È ‡ªìπ°“√»÷°…“∂÷ß°“√μÕ∫ πÕß

¢ÕßÕÕ°´‘‡®π¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ´÷Ëß

®“°°“√∑∫∑«π¬—ß‰¡àæ∫°“√»÷°…“‡™àππ’È¡“°àÕπ ®÷ß

‰¡à “¡“√∂‡ª√’¬∫‡∑’¬∫°—∫ß“π«‘®—¬∑’Ë¡’≈—°…≥–§≈â“¬

§≈÷ß°—π‰¥â ¡’‡æ’¬ß°“√»÷°…“¢Õß«’√–æß…å·≈–§≥– ªï

2552 ∑’Ë∑”°“√»÷°…“°“√μÕ∫ πÕß¢Õß°“√√–∫“¬

Õ“°“»·≈–Õ—μ√“°“√‡μâπ¢ÕßÀ—«„®μàÕ°“√∫√‘À“√°“¬

¥â«¬ƒÂ…’¥—¥μπ„πÕ“ “ ¡—§√‡æ»À≠‘ß ÿ¢¿“æ¥’ º≈

°“√«‘® —¬ √ÿª«à“°“√∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ

 “¡“√∂‡æ‘Ë¡°“√μÕ∫ πÕßμàÕ°“√√–∫“¬Õ“°“»·≈–

Õ—μ√“°“√‡μâπÀ—«„®[6] Õ¬à“ß‰√°Áμ“¡°“√»÷°…“¥—ß

°≈à“«‰¡à‰¥â∑”°“√«—¥Õ—μ√“°“√„™âÕÕ°´‘‡®π¢≥–

∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ∑”„Àâ‰¡à “¡“√∂Õ∏‘∫“¬

‰¥â·πà™—¥«à“¡’Õ—μ√“°“√„™âÕÕ°´‘‡®πª√‘¡“≥‡∑à“„¥„π

¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ¥—ßπ—Èπ°“√»÷°…“π’È

‡ªìπ°“√»÷°…“«‘®—¬·√° ∑’Ë‡ªìπ§«“¡√Ÿâ‡æ‘Ë¡‡μ‘¡· ¥ß

∂÷ß°“√μÕ∫ πÕß¢ÕßÕ—μ√“°“√„™âÕÕ°´‘‡®π¢≥–

∫√‘À“√°“¬¥â«¬ƒÂ…’¥ —¥μπ ´ ÷ Ëß¡ ’Õ —μ√“°“√„™ â

ÕÕ°´‘‡®πÕ¬Ÿ à„π√–¥—∫§«“¡Àπ—°‡∫“∂÷ßª“π°≈“ß

‚¥¬°“√»÷°…“π’È “¡“√∂Õ∏‘∫“¬‰¥â«à“‡¡◊ËÕ‡√‘Ë¡∫√‘À“√

°“¬¥â«¬ƒÂ…’¥—¥μπ Õ—μ√“°“√„™âÕÕ°´‘‡®π®–·ª√

μ“¡§«“¡Àπ—°‡∫“¢Õß°“√ÕÕ°°”≈—ß°“¬ °“√„™â

ÕÕ°´‘‡®π®–‡æ‘Ë¡¢÷ÈπÕ¬à“ß™â“Ê „π 1-2 π“∑’·√° ‚¥¬

Õ—μ√“°“√‡æ‘Ë¡¢÷ Èπ¢ÕßÕÕ°´‘‡®π„π√–¬–·√°®–¬—ß

‡æ‘Ë¡‰¥â‰¡à∑—π°—∫§«“¡μâÕß°“√¢Õß°≈â“¡‡π◊ÈÕ ®÷ß¡’

°“√„™âÕÕ° ‘́‡®π∑’Ë – ¡Õ¬Ÿà„π‡´≈≈å¡“„™â°àÕπ™—Ë«§√“«

·≈–‡¡◊ËÕ¡’°“√‡æ‘Ë¡√–¥—∫§«“¡Àπ—°¢Õß°“√ÕÕ°°”≈—ß

°“¬ √à“ß°“¬μâÕß°“√„™âæ≈—ßß“π¡“°¢÷Èπ  àßº≈„Àâ

√–∫∫À“¬„®∑”ß“π‡æ‘Ë¡¢÷Èπ‡æ◊ËÕ‡æ‘Ë¡°“√·≈°‡ª≈’Ë¬π

°ä“´√–À«à“ßÕÕ°´‘‡®π°—∫§“√å∫Õπ‰¥ÕÕ°‰´¥å Õ—μ√“

°“√‡μâπ¢ÕßÀ—«„®‡æ‘Ë¡¢÷Èπ∑”„Àâ°“√ Ÿ∫©’¥‡≈◊Õ¥ÕÕ°

®“°À—«„®‡æ‘Ë¡¢÷Èπ ‡æ◊ËÕ¢π àßÕÕ°´‘‡®π‰ª¬—ß°≈â“¡

‡π◊ÈÕ∑’Ë„™â„π°“√∑”ß“π ‚¥¬°≈â“¡‡π◊ÈÕ®–∑”Àπâ“∑’Ë¥÷ß

ÕÕ°´‘‡®π‰ª √â“ßæ≈—ßß“π„π√Ÿª·∫∫¢Õß ATP ‡æ◊ËÕ

„Àâ‡æ’¬ßæÕ°—∫§«“¡μâÕß°“√μàÕ√–¥—∫§«“¡Àπ—°¢Õß

°“√ÕÕ°°”≈—ß°“¬∑’ Ë ‡æ ‘ Ë¡¢ ÷ Èπ ‚¥¬Õ—μ√“°“√„™ â

ÕÕ°´‘‡®π —¡æ—π∏å°—∫°“√‡æ‘Ë¡ª√‘¡“≥‡≈◊Õ¥∑’Ë Ÿ∫©’¥

ÕÕ°®“°À—«„®·≈–¢π àß‡≈◊Õ¥‰ª¬—ß°≈â“¡‡π◊ÈÕ¢≥–
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∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ‚¥¬°“√∫√‘À“√°“¬¥â«¬

ƒÂ…’¥—¥μπ∑’Ë§«“¡Àπ—°√–¥—∫‡∫“‰ª®π∂÷ß√–¥—∫ª“π

°≈“ß · ¥ß∂÷ß§«“¡ ¡¥ÿ≈√–À«à“ßª√‘¡“≥‡≈◊Õ¥∑’Ë

 Ÿ∫©’¥ÕÕ°®“°À—«„®°—∫ª√‘¡“≥°“√„™âÕÕ°´‘‡®π„π

°≈â“¡‡π◊ÈÕ ·≈–°“√„™âæ≈—ßß“π¢Õß√à“ß°“¬Õ¬à“ß‡æ’¬ß

æÕ[12-13]

 ”À√—∫°“√μÕ∫ πÕß¢ÕßÕ—μ√“°“√„™âæ≈—ßß“π

(METs) ¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ¡’§à“‡æ‘Ë¡

¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘‡¡◊ËÕ‡∑’¬∫°—∫¢≥–æ—° (p

< 0.05) „π∑à“·°â‡ âπ¡À“ πÿ°√–ß—∫, ∑à“·°â≈¡‡≈◊Õ¥

π—¬πåμ“¡—«, ∑à“·°â‡¡◊ ËÕ¬ª≈“¬¡◊Õª≈“¬‡∑â“, ∑à“

¥—¥μπ·°â≈¡„π –‚æ°·≈–μâπ¢“∑—Èß Õß, (ª√–¬ÿ°μå)

∑à“·°â‡∑â“‡ÀπÁ∫, ∑à“¥—¥μπ·°â§Õ‰À≈à (ª√–¬ÿ°μå)

·≈–∑à“‡ ’¬¥Õ° ·μà‡¡◊ËÕ·∫àß√–¥—∫§«“¡Àπ—°μ“¡§à“

Õ—μ√“°“√„™âæ≈—ßß“π (METs) æ∫«à“„π∑à“‡°’¬®, ∑à“

¬‘ß∏πŸ, ∑à“·°â‡ âπ¡À“ πÿ°√–ß—∫, ∑à“·°â‡ ¡À–„π≈”§Õ,

∑à“·°â âπ‡∑â“, ∑à“·°â¢—¥¢“¢—¥§Õ, ∑à“·°â‡ âπ∑—Ë« “√

æ“ß§å, ∑à“·°â≈¡ªí»¶“Ø„π‡Õ« (ª√–¬ÿ°μå), ∑à“·°â≈¡

‡≈◊Õ¥π—¬πåμ“¡—«, ∑à“·°â‡¡◊ËÕ¬ª≈“¬¡◊Õª≈“¬‡∑â“, ∑à“

¥—¥μπ·°â≈¡„π –‚æ°·≈–μâπ¢“∑—Èß Õß(ª√–¬ÿ°μå

·≈–∑à“¥—¥μπ·°â·πàπÀπâ“Õ°(ª√–¬ÿ°μå) ¡’§à“Õ—μ√“

°“√„™âæ≈—ßß“π‡©≈’Ë¬Õ¬Ÿà„π™à«ß 1.4-2.3 METs ®—¥

Õ¬Ÿà„π√–¥—∫‡∫“ (light intensity)[13] ´÷Ëß‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫°‘®°√√¡„π™’«‘μª√–®”«—π‡∑’¬∫‰¥â°—∫°“√

‡¥‘π™â“ Ê √Õ∫∫√‘‡«≥∫â“π, √â“π§â“À√◊Õ∫√‘‡«≥

 ”π—°ß“π, °“√∑”Õ“À“√ ·≈–°“√π—Ëß∑”ß“πÀπâ“

§Õ¡æ‘«‡μÕ√å[14] ´÷Ëß„π∑à“°“√∫√‘À“√°“¬¥â«¬ƒÂ…’

¥—¥μπ¢â“ßμâπÕ¬Ÿà„π∑à“π—Ëß·≈–πÕπ ∑”„Àâ¡’°“√„™â

æ≈—ßß“ππâÕ¬°«à“„π∑à“¬◊πÀ√◊Õ‡¥‘π ·≈–‡ªìπ°‘®°√√¡

∑’Ë„™â°≈â“¡‡π◊ÈÕπâÕ¬ ®÷ß„™âæ≈—ßß“π‰¡à¡“° ·≈–æ∫

«à“°“√∫√‘À“√°“¬„π∑à“·°â‡∑â“‡ÀπÁ∫ ∑à“¥—¥μπ·°â§Õ

‰À≈à (ª√–¬ÿ°μå) ·≈–∑à“‡ ’¬¥Õ° ¡’§à“Õ—μ√“°“√„™â

æ≈—ßß“π‡©≈’Ë¬Õ¬Ÿà„π™à«ß 3.0-3.1 METs ´÷Ëß®—¥Õ¬Ÿà„π

√–¥—∫ª“π°≈“ß (moderate intensity)[13] ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫°‘®°√√¡„π™’«‘μª√–®”«—π‡∑’¬∫‰¥â

°—∫°“√‡¥‘π 3 ‰¡≈åμàÕ™—Ë«‚¡ß, °“√‡¥‘π‡√Á« 4 ‰¡≈åμàÕ

™—Ë«‚¡ß, °“√∂Ÿ∫â“π, °“√¥Ÿ¥ΩÿÉπ, °“√‡μâπ√”®—ßÀ«–™â“

·≈–°“√≈â“ß√∂[14] °“√»÷°…“«‘®—¬§√—Èßπ’È‡ªìπ°“√»÷°…“

°“√μÕ∫ πÕß·∫∫©—∫æ≈—π Õ¬à“ß‰√°Áμ“¡ ¬—ß‰¡à¡’

°“√»÷°…“º≈¢Õß°“√Ωñ°Ωπ°“√∫√‘À“√°“¬¥â«¬ƒÂ…’

¥—¥μπ√–¬–¬“«μàÕÕ—μ√“°“√„™âÕÕ°´‘‡®π·≈–Õ—μ√“

°“√„™âæ≈—ßß“π ´÷Ëß§«√∑”°“√»÷°…“μàÕ‰ª„πÕπ“§μ

¢âÕ √ÿª

°“√»÷°…“«‘®—¬§√—Èßπ’È √ÿª‰¥â«à“‡¡◊ËÕ∑”°“√∫√‘À“√

°“¬¥â«¬ƒÂ…’¥—¥μπ ‡ªìπ®”π«π 15 ∑à“ ∑à“≈– 5 §√—Èß

§à“Õ—μ√“°“√„™âÕÕ°´‘‡®π·≈–°“√„™âæ≈—ßß“π‡æ‘Ë¡¢÷Èπ

¢≥–∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ ·≈–°“√∫√‘À“√°“¬

¥â«¬ƒÂ…’¥—¥μπ¡’§«“¡Àπ—°Õ¬Ÿà„π√–¥—∫‡∫“∂÷ßª“π

°≈“ß ¥—ßπ—Èπ °“√„™âæ≈—ßß“π¢≥–∫√‘À“√°“¬¥â«¬

ƒÂ…’¥—¥μπ∫√‘À“√°“¬¥â«¬ƒÂ…’¥—¥μπ„π√–¥—∫§«“¡

Àπ—°‡∫“∂÷ßª“π°≈“ß πà“®–¡’ª√–‚¬™πå„π∑“ß°“√

·æ∑¬å·ºπ‰∑¬ ”À√—∫°“√„Àâ§”·π–π” (prescrip-

tion) ·≈–π”‰ªª√–¬ÿ°μå„™â ”À√—∫ºŸ â ŸßÕ“¬ÿÀ√◊Õ

ºŸâªÉ«¬„π√–¬–øóôπøŸ∑’Ë‰¡àμâÕß°“√„ÀâÕÕ°·√ß¡“°‡°‘π‰ª

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ºŸâ‡¢â“√à«¡«‘®—¬∑ÿ°∑à“π∑’Ë ≈–‡«≈“‡¢â“

√à«¡ß“π«‘®—¬§√—Èßπ’È ¢Õ¢Õ∫§ÿ≥∑ÿπ π—∫ πÿπß“π«‘®—¬

®“°°Õß∑ÿπ¿Ÿ¡‘ªí≠≠“°“√·æ∑¬å·ºπ‰∑¬  ”π—°ß“π

∫√ ‘À“√°Õß∑ ÿπ¿ Ÿ¡ ‘ª í≠≠“°“√·æ∑¬å·ºπ‰∑¬

°√–∑√«ß “∏“√≥ ÿ¢
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