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Abstract

Introduction: Over the past decades, numerous scientific reports have examined the relationships between
physical fitness and cardiovascular health, however cardiac patients need the proper level and types of exercise
for patient safety and benefit. Breathing exercise has been demonstrated to improve the ventilation and functional
performance in cardiac patients.

Objective: To investigate effects of breathing exercises on pulmonary function before and after exercises.

Material and Methods: This cross-sectional research in patients undergoing cardiac rehabilitation program,
which compared pulmonary function before and after performing breathing exercises consist of 8 positions with
5 repetitions. Patient management was similar in terms of assessment, positioning and mobility.

Measurement and result: Spiro metric measurements were performed for all patients (n = 43) pre and post
exercises. The subjects are 30 men and 13 women. Age 62 ± 14.87 years, height 164 ± 8.73 cm., weight
68 ± 17.35 kg., BMI 25.17 ± 6.08 kg/m2, FVC before 2.06 ± 0.57 L., FVC after 2.23 ± 0.6 L., FEV1 before
1.92 ± 0.55 L., FEV1 after 2.06 ± 0.53 L. Calculation with paired samples t-test showed significant improvement
in FVC and FEV1 after exercises compare to before exercises at p-value < 0.05. All patients can follow the
exercises program.

Conclusion: Cardiac patients had improved pulmonary function after breathing exercises compare to before
exercises with statistic significant.

Keywords: breathing exercises, cardiac patients, pulmonary function

Abbreviation: FVC = Force Vital Capacity FEV1 = Forced Expiratory Volume in 1 second
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‚√§À—«„®·≈–°“√√—°…“„πªí®®ÿ∫—π
‚√§À—«„®‡ªìπªí≠À“∑’Ë ”§—≠¢Õß√–∫∫

 “∏“√≥ ÿ¢ ·≈–‡ªìπ “‡Àµÿ°“√‡ ’¬™’«‘µ∑’Ë ”§—≠

¢Õßª√–™“™π™“«‰∑¬ πÕ°®“°®–∑”„Àâ‡°‘¥°“√

 Ÿ≠‡ ’¬µàÕ™’«‘µ·≈â« ¬—ß°àÕ„Àâ‡°‘¥§«“¡‡ ’¬À“¬∑“ß

¥â“π∑√—æ¬å ‘π∑’Ë®–µâÕßπ”¡“„™â®à“¬‡ªìπ§à“√—°…“

æ¬“∫“≈Õ’°¥â«¬ ‚√§À—«„®∑’Ëæ∫∫àÕ¬„πªí®®ÿ∫—π

‰¥â·°à ‚√§À—«„®¢“¥‡≈◊Õ¥´÷Ëß‡°‘¥®“°¿“«–‡ ◊ËÕ¡¢Õß

À≈Õ¥‡≈◊Õ¥·≈– à«ππâÕ¬‡°‘¥®“°¿“«–Õ◊Ëπ Ê ‡™àπ

§«“¡º‘¥ª°µ‘·µà°”‡π‘¥ À≈Õ¥‡≈◊Õ¥Õ—°‡ ∫ ‚√§

‡π◊ÈÕ‡¬◊ËÕ·∑√°´÷¡ ·≈–°“√À¥‡°√Áß¢ÕßÀ≈Õ¥‡≈◊Õ¥

‚§‚√π“√’Ë (coronary artery spasm)1

¿“«–‡ ◊ËÕ¡¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ë‡√’¬°«à“ ‚√§

À≈Õ¥‡≈◊Õ¥·¥ß·¢Áß (atherosclerosis) ‡™◊ËÕ«à“‡°‘¥

®“°¡’‰¢¡—π§Õ‡≈ ‡µÕ√Õ≈‡°“– – ¡∫πºπ—ßÀ≈Õ¥

‡≈◊Õ¥¥â“π„π·≈–‡°‘¥¢∫«π°“√Õ—°‡ ∫Õ¬à“ßµàÕ‡π◊ËÕß

‚¥¬¡’µ—«°√–µÿâπÀ≈“¬™π‘¥ ‡™àπ §«“¡¥—π‚≈À‘µ Ÿß

πÈ”µ“≈„π‡≈◊Õ¥ Ÿß ¿“«–Õâ«π≈ßæÿß  “√æ‘…®“°

·∫§∑’‡√’¬  “√æ‘…∫“ßÕ¬à“ß®“°§«—π∫ÿÀ√’Ë ‚¥¬æ∫«à“

µ—«°√–µÿâπ¥—ß°≈à“«®–∑”„Àâ‡°‘¥¿“«–∂Ÿ°ÕÕ°´‘‰¥ å

‡°‘π ¡¥ÿ≈µàÕ‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥  àßº≈„Àâ‡´≈≈å

‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥∑”ß“πº‘¥ª°µ‘ ∑”„Àâ‡´≈≈å‡¡Á¥

‡≈◊Õ¥¢“«‚¡‚π‰´µå ·≈–∑’≈‘¡‚ø‰´µå ¡“‡°“–∑’Ëæ◊Èπº‘«

·≈–·∑√°µ—«‡¢â“‰ªÕ¬Ÿà¿“¬„πºπ—ßÀ≈Õ¥‡≈◊Õ¥

À≈—ß®“°π—Èπ‚¡‚π‰´µå∑’Ëºà“π®“°√Ÿ¢ÕßÀ≈Õ¥‡≈◊Õ¥

‡¢â“‰ª„µâºπ—ßÀ≈Õ¥‡≈◊Õ¥™—Èπ„π °Á®–‡ª≈’Ë¬π√Ÿª√à“ß

‡ªìπ·¡§‚§√ø“®´÷Ëß®—∫°‘πÕÕ°´‘‰¥´å·Õ≈¥’·Õ≈ ·≈â«

‡ª≈’Ë¬π‰ª‡ªìπ‰≈ªî¥≈“‡¥π‚ø¡ ‡´≈≈å‡À≈à“π’È®–À≈—Ëß

 “√µà“ß Ê ∑’Ë‡°’Ë¬«¢âÕß°—∫¢∫«π°“√Õ—°‡ ∫¢ÕßÀ≈Õ¥

‡≈◊Õ¥ ∑”„Àâ¢∫«π°“√¥—ß°≈à“«¥”‡π‘πµàÕ‰ª ·≈–‡¡◊ËÕ

·¡§‚§√ø“®‚ø¡‡´≈≈åµ“¬ °Á®–√«¡°—πÕ¬Ÿà¿“¬„π

ºπ—ß¢ÕßÀ≈Õ¥‡≈◊Õ¥√à«¡°—∫‰¢¡—π∑’ËÕ¬ŸàπÕ°‡´≈≈å

°≈“¬‡ªìπ·∂∫‰¢¡—π´÷Ëß‡ªìπæ¬“∏‘ ¿“æ‡∫◊ÈÕßµâπ¢Õß

¿“«–À≈Õ¥‡≈◊Õ¥·¥ß·¢Áß2 ‡¡◊ËÕ¢∫«π°“√‡ ◊ËÕ¡¢Õß

À≈Õ¥‡≈◊Õ¥¬—ß§ß¥”‡π‘πµàÕ‰ª ·≈–¡’°“√°√–µÿâπ

‡°≈Á¥‡≈◊Õ¥ ·≈–√–∫∫°“√·¢Áßµ—«¢Õß‡≈◊Õ¥∑”„Àâ‡°‘¥

≈‘Ë¡‡≈◊Õ¥´âÕπ∑—∫∫πµ–°√—π∑àÕÀ≈Õ¥‡≈◊Õ¥‡¥‘¡ ∂â“

≈‘Ë¡‡≈◊Õ¥¡’¢π“¥‡≈Á°°Á®–‰¡à∑”„Àâ‡°‘¥¿“«–À—«„®¢“¥

‡≈◊Õ¥ ´÷ËßµàÕ¡“√à“ß°“¬°Á®–°”®—¥≈‘Ë¡‡≈◊Õ¥π—ÈπÕÕ°

‰ª‰¥â ·µà‡¡◊ËÕ≈‘Ë¡‡≈◊Õ¥π—Èπ¡’¢π“¥„À≠à°Á®–∑”„Àâ‡°‘¥

¿“«–À—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π ª√‘¡“≥‡≈◊Õ¥∑’Ë‰ª

‡≈’È¬ßÀ—«„®≈¥≈ß ‡°‘¥®“°§«“¡‰¡à ¡¥ÿ≈√–À«à“ß

ª√‘¡“≥ÕÕ°´‘‡®π∑’Ë¢π àß∑“ßÀ≈Õ¥‡≈◊Õ¥‰ª‡≈’È¬ß

°≈â“¡‡π◊ÈÕÀ—«„®°—∫ª√‘¡“≥ÕÕ°´‘‡®π∑’Ë°≈â“¡‡π◊ÈÕ

À—«„®µâÕß„™â ∑”„Àâ‡°‘¥¿“«–À—«„®¢“¥‡≈◊Õ¥À√◊Õ

°≈â“¡‡π◊ÈÕÀ—«„®µ“¬µ“¡¡“  àßº≈„Àâ°“√∑”ß“π¢Õß

À—«„®≈¥≈ß ºŸâªÉ«¬¡’Õ“°“√‡®Á∫·πàπÀπâ“Õ° ‡Àπ◊ËÕ¬

ßà“¬ ‰¡à “¡“√∂¥”‡π‘π™’«‘µ‰¥âµ“¡ª°µ‘

§«“¡°â“«Àπâ“„π°“√√—°…“‚√§À—«„®„πªí®®ÿ∫—π

‰¥â·°à °“√„™â¬“∑’Ë¡’ª√– ‘∑∏‘¿“æ °“√¢¬“¬À≈Õ¥

‡≈◊Õ¥À—«„® °“√ºà“µ—¥´àÕ¡·≈–‡ª≈’Ë¬π≈‘ÈπÀ—«„® ·≈–

°“√ºà“µ—¥∑”∑“ß‡∫’Ë¬ßÀ≈Õ¥‡≈◊Õ¥À—«„® ∑”„ÀâÕ—µ√“

°“√µ“¬®“°‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥≈¥≈ß¡“° ·µà

°≈—∫∑”„Àâ®”π«πºŸâªÉ«¬∑’Ë¡’¿“«–À—«„®«“¬À√◊ÕÀ—«„®

≈â¡‡À≈«‡√◊ÈÕ√—ß¡’®”π«π¡“°¢÷Èπ‡√◊ËÕ¬ Ê3 ·≈–æ∫°“√

µ’∫´È”¢ÕßÀ≈Õ¥‡≈◊Õ¥À—«„®„πºŸâªÉ«¬∫“ß√“¬ ºŸâªÉ«¬

°≈ÿà¡π’ÈµâÕß°“√°“√¥Ÿ·≈√—°…“Õ¬à“ß„°≈â™‘¥‡π◊ËÕß®“°

Õ—µ√“°“√µ“¬ Ÿß·≈–¡’‚Õ°“ ∑’Ë®–‡¢â“√—∫°“√√—°…“

„π‚√ßæ¬“∫“≈∫àÕ¬ ¿“«–À—«„®«“¬‡√◊ÈÕ√—ß‡ªìπ¿“«–

∑’Ë∑”„ÀâºŸâªÉ«¬¡“æ∫·æ∑¬å¥â«¬Õ“°“√‡Àπ◊ËÕ¬ßà“¬

À√◊ÕÕ“°“√∫«¡ ·≈–¡’°“√∫’∫µ—«¢Õß‡«πµ√‘‡§‘≈´â“¬

≈¥≈ß §◊Õ LVEF πâÕ¬°«à“ 40 - 45 % Õ“®µ√«®æ∫

¿“«–À—«„®‚µ®“°°“√µ√«®§≈◊Ëπ‰øøÑ“À—«„® À√◊Õ

¿“æ∂à“¬√—ß ’∑√«ßÕ° ‚¥¬¿“«–À—«„®«“¬ “¡“√∂

·∫àß‰¥â‡ªìπ 2 ·∫∫ §◊Õ Lt.heart failure ºŸâªÉ«¬¡—°„Àâ

ª√–«—µ‘«à“¡’ dyspnea on exertion §◊Õ Õ“°“√‡Àπ◊ËÕ¬

ßà“¬¢≥–ÕÕ°°”≈—ß°“¬ ´÷Ëß∂â“‰¡à‰¥â√—∫°“√√—°…“∑’Ë

‡À¡“– ¡ Õ“°“√®–‡ªìπ¡“°¢÷Èπ®π‡√‘Ë¡¡’Õ“°“√

paroxysmal nocturnal dyspnea ·≈– orthopnea µ“¡

≈”¥—∫ paroxysmal nocturnal dyspnea §◊Õ Õ“°“√∑’Ë
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‡°‘¥¢≥–ºŸâªÉ«¬πÕπÀ≈—∫‰ª·≈â«‡ªìπ‡«≈“π“π 2-3

™—Ë«‚¡ß ·≈â«µâÕßµ◊Ëπ≈ÿ°¢÷Èπ¡“π—ËßÀ√◊Õ¬◊π‡π◊ËÕß®“°

À“¬„®‰¡à‡µÁ¡Õ‘Ë¡ À√◊Õ√Ÿâ ÷°ÀÕ∫‡Àπ◊ËÕ¬  à«π„À≠à¡—°

®–µâÕßÕ¬Ÿà„π∑à“π—ËßÀ√◊Õ¬◊ππ“π‡°‘π°«à“ 30 π“∑’

Õ“°“√®÷ß®–¥’¢÷Èπ ∫“ß§√—ÈßÕ“®‰¥â¬‘π‡ ’¬ßÀ“¬„®«’´

√à«¡¥â«¬  ”À√—∫Õ“°“√ orthopnea π—Èπ ºŸâªÉ«¬®–¡’

Õ“°“√À“¬„®‰¡à –¥«°À√◊ÕÀ“¬„®‰¡àÕÕ°‡¡◊ËÕ≈â¡µ—«

≈ßπÕπ√“∫ À√◊ÕÀπÿπÀ¡Õπ„∫‡¥’¬« ‡¡◊ËÕ¡’Õ“°“√

¥—ß°≈à“«ºŸâªÉ«¬®–µâÕß≈ÿ°¢÷Èππ—Ëß∑—π∑’Õ“°“√®÷ß®–¥’¢÷Èπ

·≈–∫“ß√“¬ “¡“√∂°≈—∫‰ªπÕπ√“∫‰¥â∑—Èß§◊π

µ√«®æ∫‡ ’¬ß crepitation „πªÕ¥ Õ“®¡’ pulsus

alternan À√◊Õ°“√À“¬„®·∫∫ cheyne stroke ´÷Ëß

¿“«–À—«„®«“¬¥â“π´â“¬¡’ “‡Àµÿ¡“®“° idiopathic

or secondary dilated cardiomyopathy, aortic stenosis,

aortic regurgitation, hypertrophic cardiomyopathy

mitral stenosis, mitral regurgitation, left atrial myxoma

 ”À√—∫¿“«–À—«„®«“¬¢â“ß¢«“ºŸâªÉ«¬®–¡’Õ“°“√

‡Àπ◊ËÕ¬ßà“¬¢≥–ÕÕ°·√ß ‡π◊ËÕß®“°À—«„®‰¡à “¡“√∂

‡æ‘Ë¡ª√‘¡“≥‡≈◊Õ¥∑’ËÕÕ°®“°À—«„®‰ª‡≈’È¬ß√à“ß°“¬‰¥â

æÕ‡æ’¬ß ·≈–¡’Õ“°“√√à«¡¥â«¬ §◊Õ ¢“∑—Èß Õß¢â“ß

∫«¡°¥∫ÿã¡ Õ“°“√Àπ—ßµ“∫«¡ À√◊ÕÕ“°“√∑âÕß‚µ

¢÷Èπ®“°°“√¡’πÈ”„π™àÕß∑âÕßÀ√◊Õ∫«¡∑—Èßµ—« µ√«®æ∫

jugular venous pressure  Ÿß°«à“ 4.5 ‡´πµ‘‡¡µ√πÈ”

Õ“®æ∫µ—∫‚µ√à«¡¥â«¬ ¡’ “‡Àµÿ®“° pulmonary

hypertension, constrictive pericarditis, restrictive

cardiomyopathy, tricuspid regurgitation, decom-

pensated pulmonic stenosis, high output failure,

arrhymogenic right ventricular dysplasia

ªí®®ÿ∫—π‡™◊ËÕ«à“¡’ªí®®—¬À≈“¬Õ¬à“ß∑’Ë∑”„Àâ°“√

‡ ◊ËÕ¡¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß‚§‚√π“√’Ë‡ªìπ¡“°¢÷Èπ ªí®®—¬

¥—ß°≈à“« ‰¥â·°à °“√ Ÿ∫∫ÿÀ√’Ë ‚√§‡∫“À«“π ‰¢¡—π„π

‡≈◊Õ¥ Ÿß §«“¡¥—π‚≈À‘µ Ÿß ‚√§Õâ«π™π‘¥≈ßæÿß ¿“«–

‡§√’¬¥‡√◊ÈÕ√—ß °“√‰¥â√—∫ “√‡ æµ‘¥∫“ß™π‘¥ ‡™àπ ‚§‡§π

°“√„™â¬“‡§¡’∫”∫—¥ fluorouracil, capecitabine °“√

„™â√—ß ’√—°…“ °“√µ‘¥‡™◊ÈÕ‡Õ¥ å °“√‰¥â√—∫¡≈¿“«–

∫“ßÕ¬à“ß °“√‰¡àÕÕ°°”≈—ß°“¬ ·≈–°“√√—∫ª√–∑“π

º—°º≈‰¡âπâÕ¬‡°‘π‰ª ∑”„Àâ¡’‚Õ°“ ‡ªìπ‚√§À≈Õ¥

‡≈◊Õ¥À—«„®µ’∫‡√◊ÈÕ√—ß‰¥â °“√ª√—∫‡ª≈’Ë¬πªí®®—¬‡ ’Ë¬ß

¥—ß°≈à“«®–™à«¬„ÀâºŸâªÉ«¬¡’º≈°“√√—°…“∑’Ë¥’¢÷Èπ‰¥â¥â«¬

‚√§À—«„®·≈–°“√ÕÕ°°”≈—ß°“¬
„πÀ≈“¬∑»«√√…∑’Ëºà“π¡“¡’º≈°“√»÷°…“

∑“ß«‘∑¬“»“ µ√å¡“°¡“¬Õ∏‘∫“¬∂÷ß§«“¡ —¡æ—π∏å

¢Õß°‘®°√√¡∑“ß°“¬°—∫§«“¡ ¡∫Ÿ√≥å¢Õß√–∫∫

À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ®“° ∂“∫—πµà“ß Ê ∑—Èß„π·≈–

µà“ßª√–‡∑» ‰¥â·°à  ¡“§¡·æ∑¬å‚√§À—«„®·Ààß

ª√–‡∑»‰∑¬  ¡“§¡·æ∑¬å‚√§À—«„®·Ààß À√—∞Õ‡¡√‘°“

 ¡“§¡‡«™»“ µ√å°“√°’Ã“·Ààß À√—∞Õ‡¡√‘°“  ∫àß∫Õ°

«à“°“√¡’°‘®°√√¡∑“ß°“¬∑’Ë ¡Ë”‡ ¡Õ®– àßº≈¥’µàÕ

 ÿ¢¿“æ ‚¥¬§π∑’Ë¡’ ¡√√∂¿“æ√à“ß°“¬·¢Áß·√ß®–¡’

‚Õ°“ ‡°‘¥‚√§À≈Õ¥‡≈◊Õ¥À—«„®µ’∫πâÕ¬°«à“ºŸâ∑’Ë¡’

æƒµ‘°√√¡‡π◊Õ¬π‘Ëß (sedentary life style) πÕ°®“°

π—Èπ°“√¡’°‘®°√√¡∑“ß°“¬¬—ß¡’º≈ªÑÕß°—π°“√‡°‘¥‚√§

‡∫“À«“π §«“¡¥—π‚≈À‘µ Ÿß ¿“«–°√–¥Ÿ°æ√ÿπ ¿“«–

¡–‡√Áß≈”‰ â„À≠à ™à«¬≈¥πÈ”Àπ—° ≈¥ª√‘¡“≥‰¢¡—π

LDL ·≈–‡æ‘Ë¡‰¢¡—π¥’ HDL ‡æ‘Ë¡§«“¡¡—Ëπ„® ≈¥

§«“¡‡§√’¬¥ ·≈–§«“¡«‘µ°°—ß«≈4

·¡â°“√ÕÕ°°”≈—ß°“¬®–„Àâº≈¥’„πÀ≈“¬¥â“π

·µà®–µâÕß‡≈◊Õ°§«“¡Àπ—°‡∫“„Àâ‡À¡“– ¡°—∫ ¿“æ

√à“ß°“¬¢Õß·µà≈–∫ÿ§§≈5 ‡™àπ π—°°’Ã“√–¥—∫‚≈°∑’Ë

‰¥â√—∫°“√Ωñ°Ωπ¡“Õ¬à“ß¥’®– “¡“√∂«‘Ëß¡“√“∏Õπ §◊Õ

√–¬–∑“ß 42.195 °‘‚≈‡¡µ√‰¥â„π‡«≈“ 2 ™—Ë«‚¡ß‚¥¬

‰¡à‡ªìπÕ—πµ√“¬ §πª°µ‘ “¡“√∂ÕÕ°°”≈—ß°“¬‚¥¬

°“√‡¥‘πµàÕ‡π◊ËÕß‡ªìπ√–¬–∑“ß 4 °‘‚≈‡¡µ√‰¥â„π‡«≈“

1 ™—Ë«‚¡ß  ”À√—∫ºŸâªÉ«¬‚√§À—«„®®–¡’§«“¡ “¡“√∂

„π°“√ÕÕ°°”≈—ß°“¬πâÕ¬°«à“§πª°µ‘ ®“°°“√

∑”ß“π¢Õß°≈â“¡‡π◊ÈÕÀ—«„®∑’Ë≈¥≈ß·≈–®“°¿“«–

§«“¡‰¡à ¡¥ÿ≈¢ÕßÕ“°“»∑’Ë‡¢â“¡“ Ÿà∂ÿß≈¡ªÕ¥·≈–

‡≈◊Õ¥∑’Ë¡“ ŸàÀ≈Õ¥‡≈◊Õ¥ΩÕ¬∂ÿß≈¡ªÕ¥ (ventilation/

perfusion mismatching) ·≈–¿“«°“√≥å‰¥â√—∫‡≈◊Õ¥
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¡“‡≈’È¬ßπâÕ¬≈ß„π∫“ß à«π¢ÕßªÕ¥ (regional

hypoperfusion)  ‚¥¬‡©æ“–„πºŸâªÉ«¬∑’Ë¡’¿“«–À—«„®«“¬

√à«¡¥â«¬6  „πºŸâªÉ«¬‚√§À—«„®∫“ß√“¬∑’Ë¡’Õ“°“√‡Àπ◊ËÕ¬

¡“° ®÷ß‰¡à “¡“√∂‡¥‘π‰¥â∂÷ß 6 π“∑’„π°“√∑¥ Õ∫

Six-Minute Walk Test7 ·µàºŸâªÉ«¬∑’Ë¡’ ¿“æÀ—«„®¥’

‡æ’¬ßæÕ·≈–‰¥â√—∫°“√√—°…“∑’Ë ‡À¡“– ¡·≈â«®–

 “¡“√∂ÕÕ°°”≈—ß°“¬‰¥âµàÕ‡π◊ËÕß∂÷ß 60 π“∑’ °“√

„Àâ‚ª√·°√¡°“√øóôπøŸ ¡√√∂¿“æÀ—«„®∑’Ë‡À¡“– ¡ §◊Õ

°“√„Àâ§«“¡√Ÿâ„π°“√ª√—∫ª√ÿßæƒµ‘°√√¡°“√¥”‡π‘π

™’«‘µ‡æ◊ËÕ≈¥ªí®®—¬‡ ’Ë¬ß ¢âÕ·π–π”°“√„™â¬“ °“√„Àâ

°“√ π—∫ πÿπ∑“ß®‘µ„® °“√ÕÕ°°”≈—ß°“¬·≈–°“√

Ωñ°À“¬„®∑’Ë‡À¡“– ¡  “¡“√∂ªÑÕß°—π°“√µ’∫´È”

¢ÕßÀ≈Õ¥‡≈◊Õ¥·≈–∑”„Àâ§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬

¥’¢÷Èπ8, 9 ≈¥Õ—µ√“°“√µ“¬∑’Ë‡°‘¥®“°°“√‡°‘¥¿“«–

À—«„®¢“¥‡≈◊Õ¥´È” 20 - 25 % ‚¥¬‚ª√·°√¡øóôπøŸ∑’Ë¡’

§ÿ≥¿“æ ®–∑”„ÀâºŸâªÉ«¬¡’Õ“°“√‡Àπ◊ËÕ¬≈¥≈ß·≈–

≈¥§à“„™â®à“¬„π°“√¥Ÿ·≈√—°…“ ≈¥Õ—µ√“°“√µ’∫´È”

¢ÕßÀ≈Õ¥‡≈◊Õ¥‰¥â10  ”À√—∫ºŸâªÉ«¬∑’Ë¡’¢âÕ®”°—¥„π

°“√ÕÕ°°”≈—ß°“¬¡“° ·≈–‰¡à “¡“√∂Ωñ°Ωπ√à“ß°“¬

µ“¡‚ª√·°√¡µà“ß Ê ‰¥â ®–‰¥âª√–‚¬™πå®“°°“√ÕÕ°

°”≈—ß°“¬ßà“¬ Ê ‡™àπ °“√°“ß·¢π ‡À«’Ë¬ß·¢π¢÷Èπ≈ß

°“√°√–¥°¢“ ·≈–°“√∫‘¥µ—« °‘®°√√¡ßà“¬ Ê ‡À≈à“π’È

À“°∑”æ√âÕ¡°“√Ωñ°À“¬„®·∫∫ pursed-lip Õ¬à“ß

 ¡Ë”‡ ¡Õ®–™à«¬∫√√‡∑“§«“¡‡Àπ◊ËÕ¬„π™’«‘µ

ª√–®”«—π¢ÕßºŸâªÉ«¬‰¥â11

°“√Ωñ°À“¬„®„πºŸâªÉ«¬‚√§À—«„®
°“√Ωñ°À“¬„®À√◊Õ breathing exercise „πºŸâªÉ«¬

‚√§À—«„®12π—Èπ ‡ªìπ°“√ÕÕ°°”≈—ß°“¬´÷Ëß®–¡’º≈

™à«¬≈¥¿“«– ventilation to perfusion mismatch13

(√Ÿª¿“æ∑’Ë 1) ∑”„Àâ∂ÿß≈¡ à«π∑’Ë·ø∫¡’°“√¢¬“¬µ—«

ÕÕ°·≈–‡°‘¥°“√·≈°‡ª≈’Ë¬π°ä“´∑’Ë¥’¢÷Èπ ®“°∂ÿß≈¡

‰ª Ÿà‡ âπ‡≈◊Õ¥ΩÕ¬ ·≈–°“√¬◊¥‡À¬’¬¥°≈â“¡‡π◊ÈÕ·¢π

¢“®–‡ªìπ°“√™à«¬≈¥ after load À√◊Õ peripheral

vascular resistant ‡π◊ËÕß®“°∑”„Àâ‡°‘¥°“√¬◊¥À¬ÿàπ

¢Õß°≈â“¡‡π◊ÈÕ ‡æ‘Ë¡°“√‰À≈‡«’¬π‡≈◊Õ¥‰ª Ÿà à«πª≈“¬

‰¥â¥’¢÷Èπ

√Ÿª¿“æ∑’Ë 1 · ¥ß∂÷ß¿“«– VQ mismatch ·∫∫ shunt ·≈–

physiologic dead space

‚¥¬ √ÿª  “‡Àµÿ¢Õß°“√‡°‘¥¿“«–À—«„®¢“¥

‡≈◊Õ¥  à«π„À≠à‡°‘¥®“°¢∫«π°“√À≈Õ¥‡≈◊Õ¥·¥ß·¢Áß

´÷Ëßªí®®ÿ∫—π‡™◊ËÕ«à“‡°’Ë¬«¢âÕß°—∫°“√Õ—°‡ ∫¢ÕßÀ≈Õ¥

‡≈◊Õ¥·∫∫‡√◊ÈÕ√—ß ‚¥¬¢∫«π°“√¥—ß°≈à“«‡√‘Ë¡µâπ®“°

¿“«–§«“¡º‘¥ª°µ‘¢Õß‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥ À≈—ß

®“°π—Èπ®÷ß¡’µ–°√—π∑àÕÀ≈Õ¥‡≈◊Õ¥‡°‘¥¢÷Èπ·≈–¡’°“√

æ—≤π“¢Õßµ–°√—π∑àÕÀ≈Õ¥‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ ®π¡’°“√

µ’∫·§∫¢ÕßÀ≈Õ¥‡≈◊Õ¥„π∑’Ë ÿ¥ ªí®®ÿ∫—πæ∫«à“ ¡’

À≈“¬ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥·≈–æ—≤π“¢Õß

µ–°√—π∑àÕÀ≈Õ¥‡≈◊Õ¥ ´÷Ëß°“√§âπæ∫ ‘Ëß¥—ß°≈à“«®–

π”‰ª Ÿà·π«∑“ß°“√√—°…“‚√§¥â«¬«‘∏’°“√„À¡àπÕ°‡Àπ◊Õ

‰ª®“°°“√„™â¬“ ·≈–°“√∑”„Àâ¡’‡≈◊Õ¥°≈—∫¡“‡≈’È¬ß

°≈â“¡‡π◊ÈÕÀ—«„® ‡™àπ °“√ºà“µ—¥∫“¬æ“ À≈Õ¥‡≈◊Õ¥

‡≈’È¬ßÀ—«„® À√◊Õ°“√∂à“ß¢¬“¬À≈Õ¥‡≈◊Õ¥À—«„®¥â«¬

∫Õ≈≈Ÿπ

°“√Ωñ°À“¬„® §◊Õ °“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß

°≈â“¡‡π◊ÈÕ∑’Ë™à«¬„π°“√À“¬„® ‡™àπ °≈â“¡‡π◊ÈÕ°√–∫—ß

≈¡ °≈â“¡‡π◊ÈÕ√–À«à“ß´’Ë‚§√ß °≈â“¡‡π◊ÈÕÕ° §Õ·≈–

‰À≈àµÕπ∫π14 „Àâ·¢Áß·√ß  ª√—∫ª√ÿß√Ÿª·∫∫°“√À“¬„®

„Àâ∂Ÿ°µâÕß¡“°¢÷Èπ ‡¡◊ËÕºŸâªÉ«¬√Ÿâ®—°«‘∏’°“√À“¬„®∑’Ë

∂Ÿ°µâÕß √à“ß°“¬®–‰¥â√—∫Õ“°“»„πª√‘¡“µ√¡“°¢÷Èπ

‚¥¬„™â·√ßπâÕ¬≈ß ªÕ¥¢¬“¬µ—«·≈–À¥µ—«‰¥â¥’

¡’®—ßÀ«–°“√À“¬„®∑’Ë ¡Ë”‡ ¡Õ ‡æ‘Ë¡°“√‡§≈◊ËÕπ‰À«
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¢Õßºπ—ß∑√«ßÕ° ªÑÕß°—π¿“«–ªÕ¥·ø∫ ∑”„Àâ

§«“¡®ÿªÕ¥‡æ‘Ë¡¢÷Èπ ∫√√‡∑“Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬

‡ªìπ°“√Ωñ°∑’Ë∑”‰¥âßà“¬·≈–ª≈Õ¥¿—¬ ‡¡◊ËÕºŸâªÉ«¬∑”

®π‡ªìπ°‘®«—µ√ ®–∑”„Àâ°“√¢π àßÕÕ°´‘‡®π‡ªìπ‰ª

‰¥â¥’¬‘Ëß¢÷Èπ‡π◊ËÕß®“°§«“¡‡¢â¡¢âπ¢ÕßÕÕ°´‘‡®π„π

‡≈◊Õ¥‡æ‘Ë¡¡“°¢÷Èπ √–∫∫µà“ß Ê „π√à“ß°“¬‰¥â√—∫

ÕÕ°´‘‡®π‡æ’¬ßæÕ·≈–∑”ß“π‰¥â¥’¢÷Èπ ∑”„ÀâÀ—«„®

∑”ß“π‰¥â¥’·≈–øóôπµ—«‰¥â‡√Á«15

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬
®“°Õß§å§«“¡√Ÿâ¥—ß°≈à“«ºŸâ‡ πÕº≈ß“π®÷ß

∑”°“√»÷°…“º≈¢Õß°“√Ωñ°À“¬„®„πºŸâªÉ«¬‚√§

À—«„®‡æ◊ËÕæ—≤π“√Ÿª·∫∫°“√Ωñ°À“¬„®∑’Ë‡À¡“– ¡

°—∫ºŸâªÉ«¬‚√§À—«„® ·≈–æ‘ Ÿ®πå∑√“∫«à“ °“√Ωñ°À“¬„®

¡’ª√– ‘∑∏‘¿“æÕ¬à“ß‰√¥â«¬°“√«—¥§à“§«“¡®ÿªÕ¥

°àÕπ·≈–À≈—ß°“√Ωñ°À“¬„®

«‘∏’¥”‡π‘π°“√«‘®—¬
§—¥‡≈◊Õ°ºŸâªÉ«¬πÕ°∑’Ë àß¡“®“°Õ“¬ÿ√·æ∑¬å

‚√§À—«„® ‡æ◊ËÕ‡¢â“√—∫°“√øóôπøŸ ¡√√∂¿“æÀ—«„® ≥

§≈‘π‘°øóôπøŸ ¿“æÀ—«„® ™—Èπ 5 Õ“§“√Õπÿ √≥å 20 ªï

‚√ßæ¬“∫“≈‡®√‘≠°√ÿßª√–™“√—°…å  ”π—°°“√·æ∑¬å

·≈–∑”°“√‡°Á∫¢âÕ¡Ÿ≈§à“§«“¡®ÿªÕ¥°àÕπ·≈–À≈—ß

°“√Ωñ°À“¬„® ·≈â««‘‡§√“–ÀåÀ“§«“¡·µ°µà“ß ·≈–

§«“¡ —¡æ—π∏å√–À«à“ßµ—«·ª√µ“¡‡°≥±å ‡æ◊ËÕ»÷°…“

≈—°…≥–¢ÕßºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√√—°…“ ·≈–»÷°…“º≈

¢Õß°“√Ωñ°À“¬„®µàÕ§«“¡®ÿªÕ¥

‡°≥±å°“√§—¥‡¢â“
1. stable angina

2. post cardiac surgery

3. post myocardial infarction

4. controlled congestive heart failure

5. post percutaneous coronary intervention

6. patient with risk for coronary artery disease

‡°≥±å°“√§—¥ÕÕ°16

1. ºŸâªÉ«¬‚√§∂ÿß≈¡ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß

2. ºŸâªÉ«¬‚√§µ‘¥‡™◊ÈÕ√–∫∫∑“ß‡¥‘πÀ“¬„®

3. ºŸâªÉ«¬∑’Ë‰¡à “¡“√∂Ωñ°°“√À“¬„®‰¥â§√∫

4. ºŸâªÉ«¬∑’Ë¡’À≈Õ¥‡≈◊Õ¥·¥ß‚ªÉßæÕß„π∑√«ßÕ°

5. ºŸâªÉ«¬∑’Ë‡æ‘Ëß‰¥â√—∫°“√ºà“µ—¥™àÕßÕ° À√◊Õ

™àÕß∑âÕß

6. ºŸâªÉ«¬∑’Ë ‰¡à “¡“√∂‡ªÉ“‡§√◊ËÕß∑¥ Õ∫

§«“¡®ÿªÕ¥

7. ºŸâªÉ«¬∑’Ë√–∫∫À≈Õ¥‡≈◊Õ¥·≈–À—«„®¬—ß‰¡à§ß∑’Ë

8. ºŸâªÉ«¬∑’Ë‡æ‘Ëß‰¥â√—∫°“√ºà“µ—¥µ“ ‡™àπ ºà“µ—¥

µâÕ°√–®°

§”π«≥À“®”π«πª√–™“°√

ºŸâªÉ«¬∑ÿ°√“¬‰¥â√—∫§”·π–π”‡°’Ë¬«°—∫°“√

ªØ‘∫—µ‘µ—«‡æ◊ËÕª√—∫‡ª≈’Ë¬πæƒµ‘°√√¡·≈–‡¢â“√—∫°“√

∑¥ Õ∫§à“§«“¡®ÿªÕ¥ FVC ‡ªìπª√‘¡“µ√¢ÕßÕ“°“»

∑’Ë«—¥‰¥â‡¡◊ËÕÀ“¬„®ÕÕ°Õ¬à“ß‡√Á«·≈–·√ß‡µÁ¡∑’ËÀ≈—ß

®“°∑’ËÀ“¬„®‡¢â“‡µÁ¡ªÕ¥ ·≈– FEV1 §◊Õ ª√‘¡“µ√

Õ“°“»∑’ËÀ“¬„®ÕÕ°Õ¬à“ß‡√Á« ·≈–·√ß‡µÁ¡∑’Ë¿“¬„π

1 «‘π“∑’ ¡’Àπà«¬‡ªìπ≈‘µ√ À√◊Õ‡∑’¬∫°—∫§à“ª°µ‘‡ªìπ

‡ªÕ√å‡´Áπµå (√Ÿª¿“æ∑’Ë 2) ¥â«¬‡§√◊ËÕß«—¥ ¡√√∂¿“æªÕ¥
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Spiro meter Schiller SP-1 ´÷Ëß‰¥â√—∫°“√§“≈‘‡∫√™—Ëπ

µ“¡¡“µ√∞“π ‚¥¬∑”°“√∑¥ Õ∫§«“¡®ÿªÕ¥µ“¡

¢—ÈπµÕπµàÕ‰ªπ’È18, 19

√Ÿª¿“æ∑’Ë 2 · ¥ß§à“§«“¡®ÿ¢ÕßªÕ¥

¢—ÈπµÕπ°“√«—¥§à“§«“¡®ÿªÕ¥ (√Ÿª¿“æ∑’Ë 3)

¢—Èπ∑’Ë 1 ºŸâ∑¥ Õ∫Õ∏‘∫“¬·≈– “∏‘µ«‘∏’°“√

∑¥ Õ∫∑’Ë∂Ÿ°µâÕß∑’≈–¢—ÈπµÕπ„ÀâºŸâ√—∫°“√∑¥ Õ∫∑√“∫

„Àâ∑¥≈Õß‡ªÉ“Àπ÷Ëß§√—Èß ‡æ◊ËÕ„ÀâºŸâ√—∫°“√∑¥ Õ∫‡°‘¥

§«“¡§ÿâπ‡§¬‰¡àª√–À¡à“ ‰¥â§à“¢Õß°“√µ√«®∑’Ë·¡àπ¬”

¢—Èπ∑’Ë 2 ¬◊πµ—«·≈–À≈—ßµ√ß ‡∑â“ 2 ¢â“ß·µ–°—∫æ◊Èπ

¢—Èπ∑’Ë 3 Àπ’∫®¡Ÿ°¥â«¬ nose clip

¢—Èπ∑’Ë 4 À“¬„®‡¢â“‡µÁ¡∑’Ë

¢—Èπ∑’Ë 5 Õ¡ mouth piece ·≈–ªî¥ª“°„Àâ·πàπ

√Õ∫ mount piece

¢—Èπ∑’Ë 6 À“¬„®ÕÕ°„Àâ‡√Á«·≈–·√ß®πÀ¡¥

¢—Èπ∑’Ë 7 ∑”´È”„Àâ‰¥â°√“ø∑’Ë‡¢â“‡°≥±å ‚¥¬

 “¡“√∂∑”´È”‰¥â‰¡à‡°‘π 8 §√—Èß

∑”°“√«—¥ 2 §√—Èß °àÕπ·≈–À≈—ß°“√Ωñ°·≈–π”

§à“∑’Ë¥’∑’Ë ÿ¥¡“„™â„π°“√·ª≈º≈

√Ÿª¿“æ∑’Ë 3 · ¥ß°“√«—¥§à“§«“¡®ÿªÕ¥

¢—ÈπµÕπ°“√Ωñ°À“¬„® (√Ÿª¿“æ∑’Ë 4 - 12)

∑à“∑’Ë 1 π—Ëß ∫“¬ Ê «“ß¡◊Õ 2 ¢â“ß‰«â∑’ËÀπâ“∑âÕß

À“¬„®‡¢â“∑“ß®¡Ÿ°„Àâ∑âÕßæÕß À“¬„®ÕÕ°„Àâ∑âÕß¬ÿ∫

·≈–·¢¡à«∑âÕß 5 §√—Èß

√Ÿª¿“æ∑’Ë 4 · ¥ß°“√Ωñ°À“¬„®∑à“∑’Ë 1

∑à“∑’Ë 2 ‡À¬’¬¥·¢π 2 ¢â“ßµ√ß¡“¢â“ßÀπâ“

‡ ¡Õ‰À≈à °“ß·¢π‰ª¥â“π¢â“ßæ√âÕ¡ Ÿ¥À“¬„®‡¢â“

‡µÁ¡∑’Ë ∑âÕßæÕß ·≈â«À“¬„®ÕÕ°∑âÕß¬ÿ∫æ√âÕ¡°—∫Àÿ∫

·¢π¡“∑’Ë‡¥‘¡

√Ÿª¿“æ∑’Ë 5, 6 · ¥ß°“√Ωñ°À“¬„®∑à“∑’Ë 2
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∑à“∑’Ë 3  π—Ëß ∫“¬ Ê °√–¥°¢âÕ‡∑â“ ≈—∫ ấ“¬¢«“

10 §√—Èß

√Ÿª¿“æ∑’Ë 7 · ¥ß°“√Ωñ°À“¬„®∑à“∑’Ë 3

∑à“∑’Ë 4 π—ËßÀ√◊Õ¬◊π°“ß¢“‡≈Á°πâÕ¬ À“¬„®‡¢â“

æ√âÕ¡¬°·¢π‰ª¥â“πÀπâ“ §àÕ¬ Ê ‡§≈◊ËÕπ·¢π¢÷Èπ‡Àπ◊Õ

»’√…–À¬ÿ¥π‘Ëß·≈â«À“¬„®ÕÕ° æ√âÕ¡°—∫§àÕ¬ Ê ‡Õ“

·¢π≈ß¢â“ß≈”µ—«

√Ÿª¿“æ∑’Ë 8 · ¥ß°“√Ωñ°À“¬„®∑à“∑’Ë 4

∑à“∑’Ë 5 ¬◊Ëπ¡◊Õ´â“¬®—∫æπ—°‡°â“Õ’È π—ËßÀ√◊Õ¬◊πµ—«

µ√ß À“¬„®‡¢â“∫‘¥µ—«æ√âÕ¡°“ß·¢π¢«“‰ª¥â“πÀ≈—ß

‡∑à“∑’Ë‰¥â À“¬„®ÕÕ° æ√âÕ¡‡Õ“·¢π°≈—∫¡“∑’Ë‡¥‘¡ ·≈–

∑”‡™àπ‡¥’¬«°—π°—∫·¢π¢«“

√Ÿª¿“æ∑’Ë 9 · ¥ß°“√Ωñ°À“¬„®∑à“∑’Ë 5

∑à“∑’Ë 6 ‡¥‘π¬Ë”¢“Õ¬Ÿà°—∫∑’Ë ∫“¬ Ê

√Ÿª¿“æ∑’Ë 10 · ¥ß°“√Ωñ°À“¬„®∑à“∑’Ë 6

∑à“∑’Ë 7 ·°«àß·¢π ´â“¬¢«“ 10 §√—Èß

√Ÿª¿“æ∑’Ë 11 · ¥ß°“√Ωñ°À“¬„®∑à“∑’Ë 7
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∑à“∑’Ë 8 «“ßΩÉ“¡◊Õ 2 ¢â“ß∫π™“¬‚§√ß ÕÕ°·√ß

°¥¥â“π¢â“ß‡æ◊ËÕ°√–™—∫´’Ë‚§√ß‡¢â“À“°—π·≈â«À“¬„®

ÕÕ° ·≈–À“¬„®‡¢â“ ∫“¬ Ê

√Ÿª¿“æ∑’Ë 12 · ¥ß°“√Ωñ°À“¬„®∑à“∑’Ë 8

À≈—ß®“°∑”°“√Ωñ°§√∫ 8 ∑à“·≈â« „ÀâºŸâ‡¢â“√à«¡

«‘®—¬æ—°‡ªìπ‡«≈“ 1 π“∑’ À√◊Õ®π°«à“®–À“¬‡Àπ◊ËÕ¬·≈–

∑”°“√«—¥§à“§«“¡®ÿªÕ¥´È”Õ’°§√—Èß ·≈–‡°Á∫¢âÕ¡Ÿ≈

§à“§«“¡®ÿªÕ¥°àÕπ·≈–À≈—ß°“√Ωñ°À“¬„®·≈â«π”§à“

∑’Ë¥’∑’Ë ÿ¥°àÕπ°“√Ωñ°·≈–À≈—ß°“√Ωñ°¡“«‘‡§√“–Àå

À“§«“¡·µ°µà“ß ·≈–§«“¡ —¡æ—π∏å√–À«à“ßµ—«·ª√

‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª·≈–π”‡ πÕµ“¡™π‘¥¢Õß

¢âÕ¡Ÿ≈ ‚¥¬¢âÕ¡Ÿ≈‡™‘ßª√‘¡“≥ ‰¥â·°à Õ“¬ÿ πÈ”Àπ—°

 à«π Ÿß π”‡ πÕ‚¥¬°“√À“§à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π

¡“µ√∞“π ¢âÕ¡Ÿ≈§à“§«“¡®ÿªÕ¥ π”‡ πÕ¥â«¬°“√

‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈°àÕπ·≈–À≈—ß°“√Ωñ°À“¬„®‚¥¬„™â

paired sample t-test ∂◊Õ«à“¡’π—¬ ”§—≠∑“ß ∂‘µ‘

‡¡◊ËÕ p-value < 0.05 ¢âÕ¡Ÿ≈‡™‘ß§ÿ≥¿“æ ‰¥â·°à ‡æ»

‚√§∑’Ë‡ªìπ π”¢âÕ¡Ÿ≈¡“®—¥‡ªìπÀ¡«¥À¡Ÿà‚¥¬°“√

·®°·®ß‡æ◊ËÕ· ¥ß®”π«π¢Õß¢âÕ¡Ÿ≈«à“·µà≈–¢âÕ¡Ÿ≈

π—Èπ¡’°’Ë®”π«π

º≈°“√«‘®—¬
¡’ºŸâ‡¢â“√à«¡‚§√ß°“√ 43 §π ‡ªìπ‡æ»À≠‘ß 13 §π

‡æ»™“¬ 30 §π Õ“¬ÿπâÕ¬∑’Ë ÿ¥ 37 ªï Õ“¬ÿ¡“°∑’Ë ÿ¥

84 ªï Õ“¬ÿ‡©≈’Ë¬ 62 ªï ºŸâªÉ«¬‡ªìπ‚√§°≈â“¡‡π◊ÈÕÀ—«„®

µ“¬®“°¿“«–À≈Õ¥‡≈◊Õ¥À—«„®µ’∫ 30 §π ¿“«–

À—«„®«“¬ 6 §π ‡ª≈’Ë¬π≈‘ÈπÀ—«„® 1 §π ¿“«–‡ ’Ë¬ß

µàÕ‚√§À—«„® ‰¥â·°à ¿“«–πÈ”Àπ—°‡°‘π·≈–¢“¥°“√

ÕÕ°°”≈—ß°“¬ 3 §π °≈â“¡‡π◊ÈÕÀ—«„®∑”ß“πº‘¥ª°µ‘

‚¥¬‰¡à¢“¥‡≈◊Õ¥ 3 §π ºŸâªÉ«¬∑ÿ°√“¬ “¡“√∂Ωñ°

°“√À“¬„®µ“¡‚ª√·°√¡‰¥â¥’ ‚¥¬‰¡à¡’°“√‡ªìπ≈¡

·≈–‰¡à¡’Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬ §«“¡ ŸßπâÕ¬∑’Ë ÿ¥

148 ‡´πµ‘‡¡µ√ §«“¡ Ÿß¡“°∑’Ë ÿ¥ 190 ‡´πµ‘‡¡µ√

‡©≈’Ë¬ 164 ‡´πµ‘‡¡µ√ πÈ”Àπ—°πâÕ¬∑’Ë ÿ¥ 42 °‘‚≈°√—¡

πÈ”Àπ—°¡“°∑’Ë ÿ¥ 114 °‘‚≈°√—¡ ‡©≈’Ë¬ 68 °‘‚≈°√—¡

§à“ BMI µË” ÿ¥ 18  Ÿß ÿ¥ 38 ‡©≈’Ë¬ 25.17 (µ“√“ß∑’Ë 1)

µ“√“ß∑’Ë 1 ¢âÕ¡Ÿ≈ Õ“¬ÿ ‡æ» πÈ”Àπ—°  à«π Ÿß

µ“√“ß∑’Ë 2 paired samples t-test

*§à“ p-value < 0.05
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§à“§«“¡®ÿªÕ¥ FVC °àÕπ°“√Ωñ°À“¬„®‡∑à“°—∫

2.0642 ≈‘µ√ (71.209 %) ·≈–À≈—ß°“√Ωñ°À“¬„® ‡∑à“°—∫

2.2340 ≈‘µ√ (77.162 %) §à“ FEV1 °àÕπ°“√Ωñ°À“¬„®

1.9240 ≈‘µ√ (94.906 %) À≈—ß°“√Ωñ°À“¬„® 2.0633

≈‘µ√ (101.302 %) π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå∑“ß ∂‘µ‘

‚¥¬„™â‚ª√·°√¡ SPSS version 21 æ∫«à“ ¡’°“√‡æ‘Ë¡¢÷Èπ

¢Õß§à“§«“¡®ÿªÕ¥¿“¬À≈—ß°“√Ωñ°À“¬„®Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ ∑—Èß§à“ FVC ·≈– FEV1 ∑’Ë§à“ p

πâÕ¬°«à“ 0.01 ºŸâªÉ«¬∑ÿ°√“¬¡’§à“ FEV1/FVC ¡“°°«à“

70 ‡©≈’Ë¬ 94.765 · ¥ß„Àâ‡ÀÁπ«à“ºŸâªÉ«¬∑’Ë‡¢â“¡“„π

°“√»÷°…“π’È‰¡à¡’‚√§¢ÕßÀ≈Õ¥≈¡√à«¡¥â«¬

∫∑ √ÿª·≈–«‘®“√≥å
°“√Ωñ°À“¬„®‡ªìπ°“√Ωñ°∑’Ë∑”‰¥âßà“¬·≈–

ª≈Õ¥¿—¬ ‚¥¬°“√Ωñ°À“¬„®∑’Ë∂Ÿ°µâÕß‡À¡“– ¡¡’º≈

‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß°“√À“¬„® ‚¥¬„™â‡«≈“‡æ’¬ß

§√—Èß≈–‰¡à‡°‘π 10 π“∑’ ‚¥¬ “‡Àµÿ∑’Ë§«“¡®ÿªÕ¥

‡æ‘Ë¡¢÷Èππ—Èπ‡π◊ËÕß®“°°“√Ωñ°À“¬„®∑”„Àâ‡°‘¥°“√‡æ‘Ë¡

§«“¡¬◊¥À¬ÿàπ¢Õß∑√«ßÕ° ¢âÕµàÕ·≈–°≈â“¡‡π◊ÈÕ∑’Ë„™â

„π°“√À“¬„®20 ·°â‰¢¿“«– ventilation perfusion

mismatch ¢ÕßºŸâªÉ«¬‚√§À—«„®°≈—∫¡“¥’¢÷ÈπÀ√◊Õ

„°≈â‡§’¬ßª°µ‘  ®“°‡¥‘¡∑’ËºŸâªÉ«¬‚√§À—«„®¡’ª√– ‘∑∏‘¿“æ

°“√∑”ß“π¢Õß√–∫∫À“¬„®∑’Ë≈¥πâÕ¬≈ß®“°§«“¡

‡§√’¬¥·≈–§«“¡«‘µ°°—ß«≈´÷Ëß§«∫§ÿ¡‚¥¬√–∫∫

π‘«‚√ŒÕ√å‚¡πÕ≈21 Õ¬à“ß‰√°Á¥’°“√Ωñ°À“¬„® ·≈–

∑¥ Õ∫§«“¡®ÿªÕ¥®–‰¡à “¡“√∂∑”‰¥â„π°√≥’

ºŸâªÉ«¬∑’Ë¡’ ‚√§∑“ß ¡Õß∑’Ë∑”„ÀâºŸâªÉ«¬∫°æ√àÕß

∑“ß°“√‡√’¬π√ŸâÀ√◊Õ°“√ ◊ËÕ “√‡æ◊ËÕ„Àâ‰¥âº≈∑’Ë¥’¬‘Ëß¢÷Èπ

§«√¡’°“√Ωñ°µàÕ‡π◊ËÕß ¡Ë”‡ ¡Õ∑’Ë∫â“π

 ”À√—∫ºŸâ∑’ËµâÕß°“√„Àâ°“√√—°…“„π§≈‘π‘°øóôπøŸ

 ¡√√∂¿“æÀ—«„® “¡“√∂‡æ‘Ë¡°“√Ωñ°À“¬„®‡¢â“‰ª

„π‚ª√·°√¡°“√Ωñ° ·≈–»÷°…“ ¡√√∂¿“æ√à“ß°“¬

¢ÕßºŸâªÉ«¬Õ¬à“ßµàÕ‡π◊ËÕß ‡™àπ  Õ“®„™â°“√ª√–‡¡‘π¥â«¬

Six-Minute Walk Test °“√∑¥ Õ∫ cardiopulmonary

testing22 ‚¥¬«—¥®“° VO
2
 max ‡æ◊ËÕæ—≤π“‚ª√·°√¡

°“√ÕÕ°°”≈— ß°“¬∑’Ë ¡’ §«“¡ª≈Õ¥¿—¬·≈–¡’

ª√– ‘∑∏‘¿“æ ”À√—∫ºŸâªÉ«¬‚√§À—«„®µàÕ‰ª

„π°√≥’ºŸâªÉ«¬∑’Ë¡’¿“«–À—«„®≈â¡‡À≈« §«√

 àß‡ √‘¡„ÀâºŸâªÉ«¬„™â™’«‘µÕ¬à“ß°√–©—∫°√–‡©ß¡“°

∑’Ë ÿ¥‡∑à“∑’Ë®–∑Ì“‰¥â °“√ÕÕ°°Ì“≈—ß°“¬ aerobic

exercise ∑’ËæÕ‡À¡“–Õ¬à“ß ¡Ë”‡ ¡Õ®–™à«¬ªÑÕß°—π

°≈â“¡‡π◊ÈÕ≈’∫·≈–ª√—∫ peripheral circulation „Àâ¥’¢÷Èπ

∑Ì“„ÀâºŸâªÉ«¬ “¡“√∂∑Ì“ß“πµà“ß Ê ‰¥â¡“°¢÷Èπ √Ÿâ ÷°

°√–ª√’È°√–‡ª√à“ ‚¥¬‰¡àÕàÕπ‡æ≈’¬ «‘∏’ÕÕ°°Ì“≈—ß°“¬

∑’Ë‡À¡“– ¡ ª√–À¬—¥ ·≈–ª≈Õ¥¿—¬  Ì“À√—∫ºŸâªÉ«¬

¿“«–À—«„®≈â¡‡À≈« §◊Õ °“√Ωñ°À“¬„® °“√‡¥‘π∫π

∑“ß√“∫ ‚¥¬‡√‘Ë¡∑’≈–πâÕ¬ ®“° 2 - 5 π“∑’µàÕ«—π

‡ªìπ‡«≈“ 1  —ª¥“Àå ·≈â«‡æ‘Ë¡‡ªìπ 5 - 10 π“∑’µàÕ«—π

Õ¬à“ß‰√°Áµ“¡ ‚ª√·°√¡ÕÕ°°Ì“≈—ß°“¬µâÕßª√—∫„Àâ

‡À¡“– ¡°—∫ºŸâªÉ«¬‡ªìπ√“¬ Ê ‰ª23  ·≈–§«√À≈’°‡≈’Ë¬ß

isometric exercise ‡™àπ °“√‡∫àß °“√¬°¢ÕßÀπ—°°«à“

10 °‘‚≈°√—¡ À√◊Õ°“√ÕÕ°·√ß¡“°‡°‘π®πΩóπ§«“¡

√Ÿâ ÷°¢Õßµπ‡Õß ß¥°“√ÕÕ°°Ì“≈—ß°“¬„π«—π∑’Ë√Ÿâ ÷°‰¡à

§àÕ¬ ∫“¬ ‡ªìπÀ«—¥ ÕàÕπ‡æ≈’¬ πÕπ‰¡àæÕ‡æ’¬ß À√◊Õ

¡’Õ“°“√‡Àπ◊ËÕ¬ „® —Ëπ ·πàπÀπâ“Õ° ·≈–§«√¡’°“√

ª√–‡¡‘πºŸâªÉ«¬°àÕπ·≈–À≈—ß°“√ÕÕ°°”≈—ß°“¬

∑ÿ°§√—Èß‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬24, 25 Õ¬à“ß‰√°Á¥’ “‡Àµÿ

Àπ÷Ëß¢Õß°“√‡°‘¥‚√§‡ âπ‡≈◊Õ¥À—«„®µ’∫ §◊Õ °“√ Ÿ∫∫ÿÀ√’Ë

¥—ßπ—Èπ „π°≈ÿà¡ª√–™“°√Õ“®¡’‚√§‡°’Ë¬«°—∫∑“ß‡¥‘π

À“¬„®√à«¡¥â«¬ „π°“√»÷°…“§√—Èßπ’È ®÷ß∑”°“√À“§à“

airflow limitation À√◊Õ FEV1/FVC æ∫«à“ ª√–™“°√

∑ÿ°√“¬¡’§à“ FEV1/FVC Õ¬Ÿà„π‡°≥±åª°µ‘ ∂◊Õ«à“¡’

°“√§—¥ºŸâªÉ«¬‚√§À≈Õ¥≈¡ÕÕ°‰ª‰¡à„Àâ¡’„π°“√

»÷°…“π’È·≈â« ‡π◊ËÕß®“°‚√§∂ÿß≈¡‚ªÉßæÕß  “¡“√∂

∑”„Àâ‡°‘¥¿“«– dynamic hyperinflation ´÷Ëß°“√Ωñ°

À“¬„®‡¢â“·≈–ÕÕ°Õ¬à“ß∂Ÿ°«‘∏’®–‡ªìπ°“√·°â‰¢

dynamic hyperinflation ·≈–∑”„Àâ‡°‘¥°“√‡æ‘Ë¡¢÷Èπ¢Õß

FVC ‰¥â26, 27, 28 §«√¡’°“√»÷°…“µàÕ«à“ §«“¡®ÿªÕ¥∑’Ë

‡æ‘Ë¡¢÷ÈπÀ≈—ß°“√Ωñ°À“¬„® “¡“√∂Õ¬Ÿà‰¥âπ“π·§à‰Àπ

·≈–°“√Ωñ°À“¬„®µàÕ‡π◊ËÕß‡ªìπª√–®”  “¡“√∂
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