
201

√“¬ß“π®“°ÀâÕßªØ‘∫—μ‘°“√ « °√¡«‘∑¬ æ 2545; 44 (3) : 201-208

°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå„πÕ“À“√Àâ“¡„™â ’

«—π∑π’¬å  ¢”‡≈‘» ¬ÿæ‡√»  ‡Õ◊ÈÕμ√ß®‘μμå ·≈–‡°…¡»√’  ™◊Ëπ ÿæß…å
°ÕßÕ“À“√  °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å  ∂ππμ‘«“ππ∑å  ππ∑∫ÿ√’  11000

∫∑§—¥¬àÕ °ÕßÕ“À“√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ‰¥âæ—≤π“™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå„πÕ“À“√∑’ËÀâ“¡„™â ’ ‡¡◊ËÕ æ.». 2537

‡æ◊ËÕ π—∫ πÿπß“π§ÿâ¡§√ÕßºŸâ∫√‘‚¿§ ́ ÷Ëß “¡“√∂„™â ‰¥âº≈¥’·≈–™à«¬≈¥¿“√–¢ÕßÀâÕßªØ‘∫—μ‘°“√≈ß‰¥â¡“° Õ¬à“ß‰√°Áμ“¡ ™ÿ¥∑¥ Õ∫

¥—ß°≈à“«¡’À≈“¬¢—ÈπμÕπ ·≈–¡’°“√„™â°√¥‡°≈◊Õ‡¢â¡¢âπ´÷Ëß¡’§«—π ·≈–‡Õ¡‘≈·Õ≈°ÕŒÕ≈å ´÷Ëß¡’°≈‘Ëπ·√ß·≈–‡ªìπÕ—πμ√“¬μàÕºŸâ„™â

°ÕßÕ“À“√®÷ß‰¥âæ—≤π“™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå„πÕ“À“√Àâ“¡„™â ’¢÷Èπ„À¡à ‚¥¬¥—¥·ª≈ß®“°«‘∏’∑’Ë„™â„πÀâÕßªØ‘∫—μ‘°“√„π Àæ—π∏å

 “∏“√≥√—∞‡¬Õ√¡π’ ™ÿ¥∑¥ Õ∫„À¡àπ’È ¡’¢—ÈπμÕπ∑’Ëßà“¬·≈–‰¡à¡’ à«πº ¡¢Õß°√¥‡°≈◊Õ ·≈–‡Õ¡‘≈·Õ≈°ÕŒÕ≈å ∑”„Àâª≈Õ¥¿—¬

μàÕºŸâ „™â·≈– ‘Ëß·«¥≈âÕ¡¡“°°«à“™ÿ¥‡¥‘¡ „πß“πæ—≤π“™ÿ¥∑¥ Õ∫π’È ‰¥â∑”°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥∑¥ Õ∫¥â“π

§«“¡∂Ÿ°μâÕß (accuracy) §«“¡‰« (sensitivity) ·≈–§«“¡®”‡æ“– (specificity) μ—Èß·μà‡¥◊Õπæƒ…¿“§¡ ∂÷ß‡¥◊Õπμÿ≈“§¡ 2545

‚¥¬¡’ºŸâ‡¢â“√à«¡»÷°…“√«¡ 24 §π (®“°»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å 12 ·Ààß ®”π«π 19 §π ·≈–®“°°ÕßÕ“À“√®”π«π

5 §π) „π°“√»÷°…“π’È ‰¥âº≈‘μÕ“À“√Àâ“¡º ¡ ’¿“¬„πÀâÕßªØ‘∫—μ‘°“√√«¡ 3 ™π‘¥ §◊Õ ¢â“«‡°√’¬∫°ÿâß ≈Ÿ°™‘Èπª≈“ ·≈–

¡–¡à«ß·™àÕ‘Ë¡  ‡æ◊ËÕ‡ªìπμ—«·∑πÕ“À“√Àâ“¡„™â ’ „π°≈ÿà¡º≈‘μ¿—≥±å®“°·ªÑß ‡π◊ÈÕ —μ«å ·≈–º≈‰¡â μ“¡≈”¥—∫ „π°“√º≈‘μÕ“À“√

·μà≈–™π‘¥ ·∫àß«—μ∂ÿ¥‘∫‡ªìπ 2  à«π  à«πÀπ÷Ëß‰¡à‡μ‘¡ ’Õ‘π∑√’¬å —ß‡§√“–Àå ·≈–Õ’° à«π‡μ‘¡ ’Õ‘π∑√’¬å —ß‡§√“–Àå∑—Èß™π‘¥·≈–

ª√‘¡“≥∑’Ë¡’¢âÕ¡Ÿ≈«à“¡’°“√„™â„πÕ“À“√°≈ÿà¡¥—ß°≈à“« ‰¥â·°à  ’´—π‡´Áμ ‡¬Á≈‚≈«å ‡ÕÁø´’‡ÕÁø  ªÕß‚´ 4 Õ“√å ·≈–μ“√åμ√“´’π

„πª√‘¡“≥ 10 ∂÷ß 50 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡ ¿“¬À≈—ß®“°∑¥ Õ∫§«“¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π (homogeneity test) ¢Õßμ—«Õ¬à“ß∑’Ë

º≈‘μ·≈â« ‰¥â®—¥ àßμ—«Õ¬à“ßÕ“À“√∑’Ëº≈‘μ¢÷Èπ √«¡ 7 μ—«Õ¬à“ß „Àâ·°àºŸâ√à«¡»÷°…“∑”°“√∑¥ Õ∫¥â«¬™ÿ¥∑¥ Õ∫∑’Ë‰¥âæ—≤π“¢÷Èπ

æ∫«à“¡’§«“¡∂Ÿ°μâÕß §«“¡‰« ·≈–§«“¡®”‡æ“–‡ªìπ √âÕ¬≈– 86.8, 84.6 ·≈– 85.7 μ“¡≈”¥—∫ ‡¡◊ËÕπ”§à“§ÿ≥ ¡∫—μ‘¥—ß°≈à“«

¡“∑¥ Õ∫º≈∑“ß ∂‘μ‘ Kappa coefficient ‰¥â§à“ 0.72 ÷́Ëß¡’§«“¡πà“‡™◊ËÕ∂◊Õ¥’¡“°

∫∑π”

ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 66

(æ.». 2525) °”Àπ¥„ÀâÕ“À“√ 17 ™π‘¥ ‡ªìπÕ“À“√

Àâ“¡„™â ’  ‡π◊ËÕß®“°°“√„ à ’≈ß„πÕ“À“√‡À≈à“π’ÈÕ“®

¡’‡®μπ“‡æ◊ËÕªî¥∫—ß ¿“æ∑’Ë·∑â®√‘ß¢ÕßÕ“À“√ ∑”„Àâ

ºŸâ∫√‘‚¿§‡¢â“„®º‘¥ ®“°¢âÕ¡Ÿ≈º≈°“√μ√«®«‘‡§√“–Àå

Õ“À“√Àâ“¡„™â ’¢Õß°ÕßÕ“À“√ °√¡«‘∑¬“»“ μ√å

°“√·æ∑¬å √–À«à“ß æ.». 2536 ∂÷ß 2544 ®”π«π 643

μ—«Õ¬à“ß æ∫«à“ ¡’°“√„™â ’ —ß‡§√“–Àå∂÷ß√âÕ¬≈– 33.6

πÕ°®“°π’È¬—ßæ∫«à“ ¡’°“√π” ’ —ß‡§√“–Àå∑’ËÀâ“¡„™â„π

Õ“À“√¡“‡μ‘¡≈ß„πÕ“À“√°≈ÿà¡π’È ´÷Ëß°àÕ„Àâ‡°‘¥

Õ—πμ√“¬μàÕºŸâ∫√‘‚¿§ ‚¥¬‡©æ“–‡¥Á° ‡™àπ °√≥’∑’Ëæ∫

°“√„™â ’ ÕÕ‡√âπ®å ∑Ÿ „π≈Ÿ°™‘Èπª≈“ ’ â¡ ‡¡◊ËÕ‡¥◊Õπ

°√°Æ“§¡ æ.». 2542 ∑”„Àâ‡¥Á°π—°‡√’¬π„π®—ßÀ«—¥

¢Õπ·°àπ∑’Ë∫√‘‚¿§≈Ÿ°™‘Èπª≈“π’È ®”π«π 23 §π ¡’

Õ“°“√∑âÕß‡ ’¬Õ¬à“ß·√ß ·≈–∂à“¬‡ªìπ‡≈◊Õ¥μâÕß àß

‡¢â“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈∫â“π‰ºà ®“°¢âÕ¡Ÿ≈º≈

°“√«‘‡§√“–Àåæ∫«à“√âÕ¬≈– 4.5 æ∫ ’∑’Ë‰¡àÕπÿ≠“μ„Àâ

„™â„πÕ“À“√ ·μà‡π◊ËÕß®“°Õ“À“√°≈ÿà¡π’È ∫“ß™π‘¥

‰¥â·°à º≈‰¡â ¥ º—°·≈–º≈‰¡â¥Õß ‡π◊ÈÕ —μ«å ¥ª√ÿß

·μàß À√◊Õ‡π◊ÈÕ —μ«å∑’Ëºà“π°√√¡«‘∏’ º≈‘μ¿—≥±å®“°·ªÑß

∑Õ¥¡—π °–ªî ·≈–æ√‘°·°ß ‡ªìπμâπ ‰¡à®—¥‡ªìπÕ“À“√

§«∫§ÿ¡‡©æ“– ·μà°”Àπ¥§ÿ≥¿“æ·≈–¡“μ√∞“π
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‡©æ“–°“√„™â ’ ‰¡àμâÕß¢ÕÕπÿ≠“μ¢÷Èπ∑–‡∫’¬πμ”√—∫

Õ“À“√ ®÷ß‰¡àμâÕß àß«‘‡§√“–Àå§ÿ≥¿“æ°àÕπ®”Àπà“¬

 àßº≈„ÀâÕ“À“√°≈ÿà¡π’È¡’°“√„™â ’ —ß‡§√“–Àå‡ªìπ

®”π«π¡“° °ÕßÕ“À“√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å

‰¥â∑”°“√»÷°…“·≈–æ—≤π“™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå

„πÕ“À“√Àâ“¡„™â ’¢÷Èπ μ—Èß·μàªï æ.». 2537(1) ‡æ◊ËÕ„Àâ

ºŸâ ‡°’Ë¬«¢âÕß‰¥âπ”‰ª„™â∑¥ Õ∫Õ“À“√Àâ“¡„™â ’

 π—∫ πÿπ„Àâß“π§ÿâ¡§√ÕßºŸâ∫√‘‚¿§¥”‡π‘π°“√‰¥âÕ¬à“ß

√«¥‡√Á«·≈–§√Õ∫§≈ÿ¡„πæ◊Èπ∑’Ëμà“ß Ê ‰¥â°«â“ß¢«“ß

¬‘Ëß¢÷Èπ πÕ°®“°π’È°“√„™â™ÿ¥∑¥ Õ∫ “¡“√∂≈¥¿“√–

¢ÕßÀâÕßªØ‘∫—μ‘°“√≈ß Õ¬à“ß‰√°Áμ“¡ ™ÿ¥∑¥ Õ∫‡¥‘¡

∑’Ë„™âπ—Èπ¡’¢—ÈπμÕπ∑’Ë§àÕπ¢â“ß¬ÿàß¬“°  “√‡§¡’∫“ßμ—«∑’Ë

„™â §◊Õ °√¥‡°≈◊Õ‡¢â¡¢âπ´÷Ëß¡’§«—π ·≈–‡Õ¡‘≈·Õ≈°ÕŒÕ≈å

´÷Ëß¡’°≈‘Ëπ·√ß ‡ªìπÕ—πμ√“¬μàÕºŸâ„™â(2) °ÕßÕ“À“√®÷ß‰¥â

æ—≤π“™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå„πÕ“À“√Àâ“¡„™â ’

¢÷Èπ„À¡à ‚¥¬¥—¥·ª≈ß®“°«‘∏’∑’Ë„™â„πÀâÕßªØ‘∫—μ‘°“√

¢Õß Àæ—π∏å “∏“√≥√—∞‡¬Õ√¡π’(3) ´÷Ëß¡’¢—ÈπμÕπ∑’Ëßà“¬

‰¡à¡’ à«πº ¡¢Õß‡Õ¡‘≈·Õ≈°ÕŒÕ≈å ·≈–°√¥‡°≈◊Õ

®÷ß¡’§«“¡ª≈Õ¥¿—¬μàÕºŸâ „™â ·≈– ‘Ëß·«¥≈âÕ¡ ™ÿ¥

∑¥ Õ∫∑’Ë ‰¥âæ—≤π“¢÷Èππ’È ®”‡ªìπμâÕß‰¥â√—∫°“√

ª√–‡¡‘πª√– ‘∑∏‘¿“æ ·≈–‡æ◊ËÕ„Àâº≈ √ÿªμ√ßμ“¡

 ¿“æ„™âß“π®√‘ß ®÷ß®”‡ªìπμâÕßª√–‡¡‘πº≈‚¥¬

ºŸâ‡°’Ë¬«¢âÕßÕ◊Ëπ ‡æ◊ËÕπ”¡“ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß™ÿ¥

∑¥ Õ∫(4, 5)  „π¥â“π§«“¡∂Ÿ°μâÕß (accuracy) §«“¡‰«

(sensitivity) §«“¡®”‡æ“– (specificity) ·≈–§«“¡

πà“‡™◊ËÕ∂◊ÕÀ√◊Õ‡°≥±å°“√¬Õ¡√—∫ ª√–‚¬™πå∑’Ë‰¥â√—∫

®“°ß“π«‘®—¬§◊Õ ‰¥â™ÿ¥∑¥ Õ∫´÷Ëß “¡“√∂π”‰ª„™â„π

ß“π§ÿâ¡§√ÕßºŸâ∫√‘‚¿§ ‡æ◊ËÕ§«∫§ÿ¡§ÿ≥¿“æÕ“À“√„π

°≈ÿà¡Õ“À“√Àâ“¡„™â ’ ‚¥¬ºŸâ√—∫º‘¥™Õ∫„πß“π§ÿâ¡§√Õß

ºŸâ∫√‘‚¿§ ‡™àπ  ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥  ”π—°ß“π

 “∏“√≥ ÿ¢Õ”‡¿Õ §√Ÿ ·≈–‡®â“Àπâ“∑’Ë∑’Ë‡°’Ë¬«¢âÕß

 “¡“√∂π”‰ª„™â ‰¥â –¥«°„πæ◊Èπ∑’Ë∑’Ë¡’ªí≠À“ ‚¥¬

‡©æ“–Õ“À“√∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß∑’Ëº≈‘μ‡æ◊ËÕ®”Àπà“¬„Àâ

°—∫π—°‡√’¬π

«— ¥ÿ·≈–«‘∏’°“√

°“√º≈‘μμ—«Õ¬à“ßÕ“À“√

ºŸâ«‘®—¬¥”‡π‘π°“√º≈‘μμ—«Õ¬à“ßÕ“À“√ 3 ™π‘¥

‡æ◊ËÕ‡ªìπμ—«·∑πÕ“À“√∑’Ë°ÆÀ¡“¬Àâ“¡„™â ’ §◊Õ ¢â“«

‡°√’¬∫°ÿâß ≈Ÿ°™‘Èπª≈“ ·≈–¡–¡à«ß·™àÕ‘Ë¡ μ—«Õ¬à“ß≈–

10 °‘‚≈°√—¡ ‡ªìπμ—«·∑πº≈‘μ¿—≥±å®“°·ªÑß ‡π◊ÈÕ —μ«å

·≈–º—°º≈‰¡â μ“¡≈”¥—∫ ‚¥¬·μà≈–™π‘¥®–·∫àß‡ªìπ

2  à«π  à«πÀπ÷Ëß‰¡à‡μ‘¡ ’Õ‘π∑√’¬å —ß‡§√“–Àå‡æ◊ËÕ‡ªìπ

μ—«Õ¬à“ß§«∫§ÿ¡∑’Ë„Àâº≈‡ªìπ≈∫ ·≈–Õ’° à«πÀπ÷Ëß‡μ‘¡

 ’Õ‘π∑√’¬å —ß‡§√“–Àå„πª√‘¡“≥∑’Ë‡§¬μ√«®æ∫ §◊Õ

‡μ‘¡ ’Õ‘π∑√’¬å —ß‡§√“–Àå  —́π‡´Áμ ‡¬Á≈‚≈«å ‡ÕÁø´’‡ÕÁø

ª√‘¡“≥ 50 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡ ≈ß„π«—μ∂ÿ¥‘∫

 ”À√—∫º≈‘μ¢â“«‡°√’¬∫°ÿâß ‡μ‘¡ ’ ´—π‡´Áμ ‡¬Á≈‚≈«å

‡ÕÁø´’‡ÕÁø ·≈–ªÕß‚´ 4 Õ“√å „πª√‘¡“≥  50  ¡‘≈≈‘°√—¡

μàÕ°‘‚≈°√—¡ ≈ß„π«—μ∂ÿ¥‘∫ ”À√—∫º≈‘μ≈Ÿ°™‘Èπª≈“ ·≈–

 ”À√—∫¡–¡à«ß·™àÕ‘Ë¡ ‡μ‘¡ ’ 2 √–¥—∫ §◊Õ μ“√åμ√“´’π

ª√‘¡“≥ 10 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡ ·≈–μ“√åμ√“´’π

º ¡ —́π‡ Á́μ ‡¬Á≈‚≈«å ‡ÕÁø´’‡ÕÁø „πª√‘¡“≥ 35  ¡‘≈≈‘°√—¡

μàÕ°‘‚≈°√—¡ ·≈â«ª√ÿßμ“¡°√√¡«‘∏’º≈‘μÕ“À“√·μà≈–

™π‘¥ ‰¥â·°à ¢â“«‡°√’¬∫∑Õ¥ ≈Ÿ°™‘Èπª≈“μâ¡ ·≈–

¡–¡à«ß·™àÕ‘Ë¡  ‰¥âμ—«Õ¬à“ßÕ“À“√§«∫§ÿ¡∑’Ë„Àâº≈≈∫ 3

μ—«Õ¬à“ß ·≈–μ—«Õ¬à“ßÕ“À“√∑’Ë„Àâº≈∫«° 4 μ—«Õ¬à“ß

·∫àß∫√√®ÿμ—«Õ¬à“ß∑’Ëº≈‘μ·μà≈–μ—«Õ¬à“ß≈ß„π∂ÿß

æ≈“ μ‘° ∂ÿß≈–ª√–¡“≥ 100 °√—¡ „ÀâÀ¡“¬‡≈¢

·μà≈–∂ÿß ·≈â«‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ -20 Õß»“‡´≈‡ ’́¬  À≈—ß

®“°π—Èπ ®÷ß ÿà¡·μà≈–μ—«Õ¬à“ß¡“μ—«Õ¬à“ß≈– 10 ∂ÿß ·μà≈–

∂ÿß«‘‡§√“–Àå™π‘¥·≈–ª√‘¡“≥ ’‚¥¬«‘∏’ HPLC(6)  2 ́ È”

·≈â«π”¡“«‘‡§√“–Àå§«“¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π (Homo-

geneity test) ¢Õß·μà≈–μ—«Õ¬à“ß(7) ®“°π—Èπ®÷ß àß™ÿ¥

∑¥ Õ∫ ’ —ß‡§√“–Àå∑’Ë‰¥âæ—≤π“¢÷Èπ ·∫∫∫—π∑÷°º≈

·≈–μ—«Õ¬à“ßÕ“À“√∑’Ëº≈‘μ ®”π«π 7 μ—«Õ¬à“ß „Àâ

»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å 12 ·Ààß ·≈–®”π«π 6

μ—«Õ¬à“ß „ÀâºŸâμ√«®«‘‡§√“–Àå ’ —ß‡§√“–Àå„πÕ“À“√
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°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå„πÕ“À“√Àâ“¡„™â ’ «—π∑π’¬å ¢”‡≈‘» ·≈–§≥–

¢Õß°ÕßÕ“À“√®”π«π 5 §π μ√«® Õ∫ ’ —ß‡§√“–Àå

„πÕ“À“√¥—ß°≈à“« ·≈–∫—π∑÷°º≈ àß§◊π°≈—∫„Àâ§≥–

ºŸâ«‘®—¬ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß™ÿ¥∑¥ Õ∫

°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ™ÿ¥∑¥ Õ∫

1. ª√–‡¡‘πº≈∑’Ëμ√«® Õ∫‚¥¬‡®â“Àπâ“∑’Ë

¢Õß°ÕßÕ“À“√√«¡ 5 §π  ∑¥ Õ∫μ—«Õ¬à“ßÕ“À“√

∑’Ëº≈‘μ 6 μ—«Õ¬à“ß ‚¥¬„™â™ÿ¥∑¥ Õ∫∑’Ëæ—≤π“¢÷Èπ

2. ª√–‡¡‘πº≈∑’Ëμ√«® Õ∫‚¥¬‡®â“Àπâ“∑’Ë

®“°»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å ∑—Èß 12 ·Ààß ÷́Ëß

∑¥ Õ∫μ—«Õ¬à“ßÕ“À“√∑’Ë àß‰ª„Àâ 7 μ—«Õ¬à“ß ‚¥¬„™â

™ÿ¥∑¥ Õ∫∑’Ëæ—≤π“¢÷Èπ

°“√ª√–‡¡‘πº≈

®“°·∫∫∫—π∑÷°º≈¢Õß‡®â“Àπâ“∑’Ë¢Õß°Õß

Õ“À“√®”π«π 5 ™ÿ¥ ·≈–·∫∫∫—π∑÷°º≈¢Õß»Ÿπ¬å

«‘∑¬“»“ μ√å°“√·æ∑¬å∑’Ë àß°≈—∫§◊π ®”π«π 19 ™ÿ¥

π”¡“ª√–‡¡‘πº≈ª√– ‘∑∏‘¿“æ™ÿ¥∑¥ Õ∫ „π¥â“π

§«“¡∂Ÿ°μâÕß §«“¡‰« ·≈–§«“¡®”‡æ“–  à«π°“√

¬Õ¡√—∫ À√◊Õ§«“¡πà“‡™◊ËÕ∂◊Õ (strength of agree-

ment) „™â§à“ Kappa ‡ªìπ¥√√™π’™’È«—¥ ‚¥¬¡’ Ÿμ√°“√

§”π«≥(8) ¥—ßπ’È

§«“¡‰« =

§«“¡®”‡æ“– =

§«“¡∂Ÿ°μâÕß =

Kappa coefficient (k) =

‡¡◊ËÕ TP = Total Positive from test kit

TN = Total Negative from test kit

FP = False Positive from test kit

FN = False Negative from test kit

·≈– ®“° Kappa coefficient (k)  ¡’‡°≥±å°“√¬Õ¡√—∫  ¥—ßπ’È

§à“ k  πâÕ¬°«à“ 0.20 °“√¬Õ¡√—∫À√◊Õ§«“¡πà“‡™◊ËÕ∂◊ÕμË” (poor)

§à“ k 0.21 - 0.40 °“√¬Õ¡√—∫À√◊Õ§«“¡πà“‡™◊ËÕ∂◊ÕæÕ„™â (fair)

§à“ k 0.41 - 0.60 °“√¬Õ¡√—∫À√◊Õ§«“¡πà“‡™◊ËÕ∂◊Õ¥’ (good)

§à“ k 0.61 - 0.80 °“√¬Õ¡√—∫À√◊Õ§«“¡πà“‡™◊ËÕ∂◊Õ¥’¡“° (very good)

§à“ k 0.81 - 1.00 °“√¬Õ¡√—∫À√◊Õ§«“¡πà“‡™◊ËÕ∂◊Õ¥’‡≈‘» (excellent)

TP Ó 100
TP + FN

TN Ó 100
TN + FP

(TP + TN) Ó 100
(TP + FP) + (FN+TN)

2 (TP) (TN) - (FN)(FP)
(TP + FN) (FN + TN) + (TP + FP) (FP + TN)
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º≈

®“°°“√æ‘ Ÿ®πå§«“¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π ‚¥¬„™â

 ∂‘μ‘ One-way ANOVA æ∫«à“ μ—«Õ¬à“ßÕ“À“√∑’Ë

º≈‘μ·≈–‡μ‘¡ ’Õ‘π∑√’¬å —ß‡§√“–Àå ∑—Èß 4 μ—«Õ¬à“ß ¡’

§«“¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π ·≈–ª√‘¡“≥ ’Õ‘π∑√’¬å —ß‡§√“–Àå

„πμ—«Õ¬à“ßÕ“À“√∑’Ë«‘‡§√“–Àå ‚¥¬«‘∏’∑“ßÀâÕßªØ‘∫—μ‘°“√

¡’¥—ßπ’È ¢â“«‡°√’¬∫°ÿâß æ∫ ’´—π‡´Áμ ‡¬Á≈‚≈«å ‡ÕÁø´’‡ÕÁø

49.2 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡ ≈Ÿ°™‘Èπª≈“ æ∫ ’´—π‡´Áμ

‡¬Á≈‚≈«å ‡ÕÁø´’‡ÕÁø ·≈–ªÕß‚´ 4 Õ“√å 45.5 ¡‘≈≈‘°√—¡

μàÕ°‘‚≈°√—¡ ·≈– „πμ—«Õ¬à“ß¡–¡à«ß·™àÕ‘Ë¡ 2 μ—«Õ¬à“ß

æ∫ ’μ“√åμ√“´’π ª√‘¡“≥ 10.1 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡

·≈–æ∫ ’´—π‡´Áμ ‡¬Á≈‚≈«å ‡ÕÁø´’‡ÕÁø º ¡ ’μ“√å-

μ√“´’π ª√‘¡“≥ 35.0 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡ ‡¡◊ËÕ

∑”°“√ª√–‡¡‘πº≈ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥∑¥ Õ∫∑’Ë‰¥â

æ—≤π“¢÷Èπ„À¡à ®“°·∫∫∫—π∑÷°º≈¢Õß‡®â“Àπâ“∑’Ë¢Õß

°ÕßÕ“À“√ ®”π«π 5 ™ÿ¥ æ∫«à“ ∑—Èß 5 §π μ√«®‰¡àæ∫

 ’Õ‘π∑√’¬å —ß‡§√“–Àå„πÕ“À“√∑ÿ°μ—«Õ¬à“ß∑’Ë‰¡à‡μ‘¡ ’

·≈–μ√«®æ∫ ’Õ‘π∑√’¬å —ß‡§√“–Àå„π∑ÿ°μ—«Õ¬à“ß∑’Ë‡μ‘¡ ’

(μ“√“ß∑’Ë 1)

® “°·∫∫∫— π∑÷ °º≈∑’Ë  à ß °≈— ∫§◊ π ‚¥¬

‡®â“Àπâ“∑’Ë®“°»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å ®”π«π  19

™ÿ¥ æ∫«à“ ‡¡◊ËÕ„™â°—∫Õ“À“√Àâ“¡„™â ’ª√–‡¿∑·ªÑß

´÷ËßμâÕßºà“π°“√∑Õ¥¥â«¬πÈ”¡—π §◊Õ¢â“«‡°√’¬∫°ÿâß ∑’Ë

 àß‰ª 2 ™π‘¥ §◊Õ ™π‘¥∑’Ë‰¡à‡μ‘¡ ’Õ‘π∑√’¬å —ß‡§√“–Àå

∑ÿ°§πμ√«®‰¡àæ∫ ’Õ‘π∑√’¬å —ß‡§√“–Àå ·≈–™π‘¥∑’Ë

‡μ‘¡ ’Õ‘π∑√’¬å —ß‡§√“–Àå ¡’ 6 §π ∑’Ëμ√«®‰¡àæ∫

 ’Õ‘π∑√’¬å —ß‡§√“–Àå „π≈Ÿ°™‘Èπª≈“™π‘¥∑’Ë‰¡à‡μ‘¡ ’

Õ‘π∑√’¬å —ß‡§√“–Àå ∑ÿ°§πμ√«®‰¡àæ∫ ’Õ‘π∑√’¬å

 —ß‡§√“–Àå ·≈–™π‘¥∑’Ë‡μ‘¡ ’Õ‘π∑√’¬å —ß‡§√“–Àå ¡’ 4

§π ∑’Ëμ√«®‰¡àæ∫ ’Õ‘π∑√’¬å —ß‡§√“–Àå „π¡–¡à«ß·™àÕ‘Ë¡

™π‘¥∑’Ë‰¡à‡μ‘¡ ’Õ‘π∑√’¬å —ß‡§√“–Àå ¡’ 7 §π ∑’Ëμ√«®

æ∫ ’Õ‘π∑√’¬å —ß‡§√“–Àå ·≈–™π‘¥∑’Ë‡μ‘¡ ’Õ‘π∑√’¬å

 —ß‡§√“–Àå „π√–¥—∫ 10 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡ π—Èπ

¡’ 2 §π ∑’Ëμ√«®‰¡àæ∫ ’Õ‘π∑√’¬å —ß‡§√“–Àå  ”À√—∫

√–¥—∫ 35 ¡‘≈≈‘°√—¡μàÕ°‘‚≈°√—¡π—Èπ ∑ÿ°§πμ√«®

æ∫ ’Õ‘π∑√’¬å —ß‡§√“–Àå (μ“√“ß∑’Ë 2)

‡¡◊ËÕπ”º≈∑’Ë‰¥â∑—ÈßÀ¡¥®“°°“√«‘‡§√“–Àå¢Õß

»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å ¡“ª√–‡¡‘πª√– ‘∑∏‘¿“æ

¢Õß™ÿ¥∑¥ Õ∫„π¥â“π§«“¡∂Ÿ°μâÕß §«“¡‰« §«“¡

®”‡æ“–‡®“–®ß ·≈–§«“¡πà“‡™◊ËÕ∂◊Õ (Kappa coef-

ficient) ‰¥â¢âÕ¡Ÿ≈ √ÿª„πμ“√“ß∑’Ë 3

μ“√“ß∑’Ë 1  º≈°“√„™â™ÿ¥∑¥ Õ∫μ√«® Õ∫ ’ —ß‡§√“–Àå„πμ—«Õ¬à“ßÕ“À“√ 3 ™π‘¥ (√«¡ 6 μ—«Õ¬à“ß) ‚¥¬

‡®â“Àπâ“∑’Ë¢Õß°ÕßÕ“À“√

μ—«Õ¬à“ßº≈‘μ „™â™ÿ¥∑¥ Õ∫ ®”π«πμ—«Õ¬à“ß∑—ÈßÀ¡¥

æ∫ ’Õ‘π∑√’¬å ‰¡àæ∫ ’Õ‘π∑√’¬å
 —ß‡§√“–Àå  —ß‡§√“–Àå

‡μ‘¡ ’Õ‘π∑√’¬å —ß‡§√“–Àå 15 (TP) 0 (FN) 15 (TP+FN)
‰¡à‡μ‘¡ ’Õ‘π∑√’¬å —ß‡§√“–Àå 0 (FP) 15 (TN) 15 (FP+TN)

®”π«πμ—«Õ¬à“ß∑—ÈßÀ¡¥ 15 (TP+FP) 15 (FN+TN) 30
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°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå„πÕ“À“√Àâ“¡„™â ’ «—π∑π’¬å ¢”‡≈‘» ·≈–§≥–

μ“√“ß∑’Ë 2   √ÿªº≈°“√„™â™ÿ¥∑¥ Õ∫μ√«® Õ∫ ’ —ß‡§√“–Àå‚¥¬»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å „πμ—«Õ¬à“ß

Õ“À“√∑’Ëº≈‘μ 7 μ—«Õ¬à“ß

μ—«Õ¬à“ßº≈‘μ „™â™ÿ¥∑¥ Õ∫ ®”π«πμ—«Õ¬à“ß∑—ÈßÀ¡¥

TP FN FP TN ‡μ‘¡ ’ ‰¡à‡μ‘¡ ’Õ‘π∑√’¬å
Õ‘π∑√’¬å —ß‡§√“–Àå  —ß‡§√“–Àå

1. ¢â“«‡°√’¬∫°ÿâß 13 6 0 19 19 19
(49.2 ¡°/°°)

2. ≈Ÿ°™‘Èπª≈“ 15 4 0 19 19 19
(45.5 ¡°/°°)

3. ¡–¡à«ß·™àÕ‘Ë¡ 17 2 7 12 19 19
(10.1 ¡°/°°)

4. ¡–¡à«ß·™àÕ‘Ë¡ 19 0 7 12 19 -
(35.0 ¡°/°°)

®”π«πμ—«Õ¬à“ß∑—ÈßÀ¡¥ 64 12 7 50 76 57

μ“√“ß∑’Ë 3 · ¥ß§à“ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå‚¥¬°ÕßÕ“À“√·≈–»Ÿπ¬å«‘∑¬“»“ μ√å

°“√·æ∑¬å 12 ·Ààß „π°“√μ√«® Õ∫Õ“À“√Àâ“¡„™â ’

™π‘¥¢ÕßÕ“À“√ §«“¡∂Ÿ°μâÕß §«“¡‰« §«“¡®”‡æ“– §«“¡πà“‡™◊ËÕ∂◊Õ

(ª√‘¡“≥ ’ ¡°/°°) (accuracy) (sensitivity) (specificity) (Kappa coefficient)

°Õß °Õß °Õß °Õß
»«°. »«°. »«°. »«°.

Õ“À“√ Õ“À“√ Õ“À“√ Õ“À“√

1. ¢â“«‡°√’¬∫°ÿâß 100 84.2 100 68.4 100 100 1 0.68
(49.2)

2. ≈Ÿ°™‘Èπª≈“ 100 89.5 100 78.9 100 100 1 0.92
(45.5)

3. ¡–¡à«ß·™àÕ‘Ë¡
ë (10.2) 100 76.3 100 89.5 100 63.2 1 0.62
ë (35.0) - 81.6 - 100 - 63.2 - 0.71

‡©≈’Ë¬ 86.8 84.6 85.7  0.72

»«°. = »Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å
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«‘®“√≥å

°“√π”™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå„πÕ“À“√

Àâ“¡„™â ’¢Õß∑—»π’¬å ®ÿÃ“¡√°μ  ¡“æ—≤π“ ‡π◊ËÕß®“°

™ÿ¥‡¥‘¡¡’°“√„™â‡Õ¡‘≈·Õ≈°ÕŒÕ≈å∑’Ë¡’°≈‘Ëπ©ÿπ· ∫®¡Ÿ°

·≈–°√¥‡°≈◊Õ‡¢â¡¢âπ∑’Ë¡’§«—π∑”„Àâ· ∫μ“ ÷́Ëß‰¡à

ª≈Õ¥¿—¬μàÕºŸâ „™â·≈– ‘Ëß·«¥≈âÕ¡ °“√æ—≤π“™ÿ¥

∑¥ Õ∫‚¥¬„™âÀ≈—°°“√ μ“¡«‘∏’¡“μ√∞“π∑’Ë„™âÕ¬Ÿà„π

ÀâÕßªØ‘∫—μ‘°“√¢Õß Àæ—π∏å “∏“√≥√—∞‡¬Õ√¡π’ ´÷Ëß

‰¡à„™â°√¥‡°≈◊Õ‡¢â¡¢âπ·≈–‡Õ¡‘≈·Õ≈°ÕŒÕ≈å ¡’°“√

ª√—∫ª√ÿßÕÿª°√≥åμà“ß Ê ‡æ◊ËÕ„Àâ “¡“√∂„™â ‰¥â –¥«°

„π¿“§ π“¡ ®“°º≈°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß

™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå„πÕ“À“√Àâ“¡„™â ’ ‡¡◊ËÕμ√«®

 Õ∫‚¥¬‡®â“Àπâ“∑’Ë¢Õß°ÕßÕ“À“√ (μ“√“ß∑’Ë 1) æ∫«à“

ºŸâ∑’Ë¡’§«“¡™”π“≠§◊Õ ºŸâ∑’Ëμ√«®«‘‡§√“–Àå‡ªìπª√–®”

 ¡Ë”‡ ¡Õ„πÀâÕßªØ‘∫—μ‘°“√ „™â™ÿ¥∑¥ Õ∫‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ ‰¡àæ∫ false positive ·≈– false

negative ‚¥¬¡’§à“§«“¡∂Ÿ°μâÕß §«“¡‰« ·≈–§«“¡

®”‡æ“– ‡ªìπ√âÕ¬≈– 100

 ”À√—∫‡®â“Àπâ“∑’Ë®“°»Ÿπ¬å«‘∑¬“»“ μ√å

°“√·æ∑¬å (μ“√“ß∑’Ë 2) æ∫«à“ „πμ—«Õ¬à“ß¢â“«

‡°√’¬∫°ÿâß´÷Ëß‡ªìπº≈‘μ¿—≥±å®“°·ªÑß∑’Ë¡’°“√ª√ÿß‚¥¬

«‘∏’∑Õ¥¥â«¬πÈ”¡—π ¡’ false negative ¡“°∑’Ë ÿ¥  Õ“®

‡π◊ËÕß®“°„π¢—ÈπμÕπ°“√·¬° ’®“°μ—«Õ¬à“ß  ºŸâ«‘‡§√“–Àå

§«√„™âÀ≈Õ¥¥Ÿ¥ “√≈–≈“¬®“°¥â“π≈à“ß¢Õß¿“™π–

‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√¥Ÿ¥‡Õ“πÈ”¡—π´÷Ëß≈Õ¬Õ¬Ÿà¥â“π∫π

´÷ËßÀ“°¡’πÈ”¡—πμ‘¥‰ª ®–√∫°«π∑”„Àâ¬âÕ¡‰¡àμ‘¥‡¡◊ËÕ

ºà“π§Õ≈—¡πå ®÷ß√“¬ß“π«à“‰¡àæ∫  à«π„πμ—«Õ¬à“ß

≈Ÿ°™‘Èπª≈“∑’Ë‡ªìπº≈‘μ¿—≥±å®“°‡π◊ÈÕ —μ«å ·≈–„πμ—«Õ¬à“ß

¡–¡à«ß·™àÕ‘Ë¡∑’Ë‡μ‘¡ ’ —ß‡§√“–Àå„πª√‘¡“≥πâÕ¬ ¡’

°“√æ∫ false negative √Õß≈ß¡“  ∑—Èßπ’ÈÕ“®‡π◊ËÕß

¡“®“°°“√·¬° ’®“°μ—«Õ¬à“ß„™â‡«≈“πâÕ¬‡°‘π‰ª

∑”„Àâ ’ —ß‡§√“–Àå‰¡à≈–≈“¬ÕÕ°¡“®÷ß∑”„Àâμ√«®

‰¡àæ∫ πÕ°®“°π’È¬—ßæ∫ false positive ∑—Èß„π

μ—«Õ¬à“ß¡–¡à«ß·™àÕ‘Ë¡∑’Ë‡μ‘¡ ’ —ß‡§√“–Àåª√‘¡“≥πâÕ¬

·≈–¡“° Õ“®‡π◊ËÕß®“°„π¢—ÈπμÕπ°“√ elute ‡æ◊ËÕ

·¬° ’∏√√¡™“μ‘∑’Ë‡ªìπ ’¢Õß‡π◊ÈÕ¡–¡à«ßπ—Èπ¬—ß‰¡à

 ¡∫Ÿ√≥å ‡¡◊ËÕºà“π “√≈–≈“¬∑’Ë 4 ‡æ◊ËÕ·¬° ’

 —ß‡§√“–Àå„π§Õ≈—¡πå ¬—ß§ßÀ≈ß‡À≈◊Õ ’∏√√¡™“μ‘Õ¬Ÿà

®÷ß≈–≈“¬ÕÕ°¡“„π “√≈–≈“¬¥—ß°≈à“« ∑”„Àâ

√“¬ß“π«à“æ∫ ’ —ß‡§√“–Àå

‡¡◊Ë Õª√–‡¡‘πª√– ‘∑∏‘¿“æ™ÿ¥∑¥ Õ∫

 ’ —ß‡§√“–Àå„πÕ“À“√Àâ“¡„™â ’„π¿“æ√«¡ ∑—Èß°“√

μ√«® Õ∫¢Õßπ—°«‘‡§√“–Àå®“°°ÕßÕ“À“√ ·≈–

»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å (μ“√“ß∑’Ë 3) ¡’§«“¡

 “¡“√∂„π°“√·¬°μ—«Õ¬à“ßÕ“À“√Àâ“¡„™â ’∑’Ë ‰¡à¡’

°“√‡μ‘¡ ’Õ‘π∑√’¬å —ß‡§√“–ÀåÕÕ°®“°Õ“À“√Àâ“¡„™â ’

∑’Ë„™â ’Õ‘π∑√’¬å —ß‡§√“–Àå ‚¥¬¡’§«“¡®”‡æ“– Ÿß ‡¡◊ËÕ

„™âμ√«® Õ∫Õ“À“√ª√–‡¿∑º≈‘μ¿—≥±å®“°‡π◊ÈÕ —μ«å

·≈–º≈‘μ¿—≥±å®“°·ªÑß  ‡¡◊ËÕ„™âμ√«® Õ∫º≈‰¡â·ª√√Ÿª

¡’§«“¡®”‡æ“–§àÕπ¢â“ßμË” ‡π◊ËÕß®“°º≈‰¡â¡’  ’

∏√√¡™“μ‘Õ¬Ÿà¥â«¬ ®÷ß∑”„Àâ°“√μ√«® Õ∫§ÿ≥ ¡∫—μ‘

§«“¡®”‡æ“–‚¥¬„™â™ÿ¥∑¥ Õ∫≈¥≈ß°«à“Õ“À“√

ª√–‡¿∑Õ◊Ëπ ·μàÀ“°æ‘®“√≥“∂÷ß§«“¡‰«„πº≈‘μ¿—≥±å

ª√–‡¿∑‡π◊ÈÕ —μ«å ´÷Ëß¡’§«“¡‰« Ÿß°«à“Õ“À“√ª√–‡¿∑

·ªÑß  à«π„πº≈‰¡â·ª√√Ÿª ¡’§«“¡‰« Ÿß°«à“Õ“À“√∑’Ë

°≈à“«¡“∑—Èß Õßª√–‡¿∑  “‡ÀμÿÕ“®‡π◊ËÕß®“°Õ“À“√

ª√–‡¿∑‡π◊ÈÕ —μ«å·≈–·ªÑß∑’Ë∑Õ¥¡’‰¢¡—π·≈–‚ª√μ’π Ÿß

∑”„Àâ√∫°«π°“√μ√«® Õ∫ ‡¡◊ËÕæ‘®“√≥“∂÷ßª√‘¡“≥

 ’Õ‘π∑√’¬å —ß‡§√“–Àå∑’Ë‡μ‘¡≈ß‰ª„π¡–¡à«ß·™àÕ‘Ë¡ æ∫

«à“μ—«Õ¬à“ß∑’Ë¡’ª√‘¡“≥ ’ —ß‡§√“–Àå Ÿß ™ÿ¥∑¥ Õ∫

®–¡’§ÿ≥ ¡∫—μ‘¥â“π§«“¡‰« Ÿß¢÷Èπ¥â«¬  ”À√—∫§«“¡

∂Ÿ°μâÕß„πÕ“À“√∑—Èß 3 ª√–‡¿∑π—Èπ μ—«Õ¬à“ßº≈‰¡â

·™àÕ‘Ë¡∑’Ë‡μ‘¡ ’ —ß‡§√“–Àå„πª√‘¡“≥μË” §«“¡∂Ÿ°μâÕß

„π°“√μ√«® Õ∫ ’ —ß‡§√“–Àå¢ÕßºŸâ „™â™ÿ¥∑¥ Õ∫

®–μË”≈ß¥â«¬ ‡π◊ËÕß®“° ’∑’Ë·¬°‰¥â„π§Õ≈—¡πå‰¡à™—¥‡®π

‡æ√“– ’¡’ª√‘¡“≥πâÕ¬ À√◊ÕºŸâ«‘‡§√“–Àå¢“¥§«“¡
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°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå„πÕ“À“√Àâ“¡„™â ’ «—π∑π’¬å ¢”‡≈‘» ·≈–§≥–

™”π“≠„π°“√Õà“πº≈ ®÷ß∑”„ÀâÕà“πº≈«à“‰¡àæ∫

 ’ —ß‡§√“–Àå ·≈–‡¡◊ËÕπ”º≈°“√μ√«® Õ∫§ÿ≥ ¡∫—μ‘

¥—ß°≈à“«¢Õß™ÿ¥∑¥ Õ∫ª√–‡¡‘πº≈∑“ß ∂‘μ‘ Kappa

coefficient æ‘®“√≥“§«“¡πà“‡™◊ËÕ∂◊ÕÀ√◊Õ‡°≥±å∑’Ë

°”Àπ¥‰«â∫àß™’È«à“ ™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå„πÕ“À“√

Àâ“¡„™â ’ ¡’§«“¡πà“‡™◊ËÕ∂◊ÕÀ√◊Õ‡°≥±å°“√¬Õ¡√—∫„π

°“√μ√«® Õ∫¥’¡“° Õ¬à“ß‰√°Áμ“¡ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°“√μ√«® Õ∫ ’ —ß‡§√“–Àå ‚¥¬„™â™ÿ¥∑¥ Õ∫√–À«à“ß

‡®â“Àπâ“∑’Ë∑’Ë¡’§«“¡™”π“≠ μ√«®«‘‡§√“–Àå‡ªìπª√–®”

 ¡Ë”‡ ¡Õ æ∫«à“ º≈«‘‡§√“–Àå®–¡’§«“¡∂Ÿ°μâÕß°«à“

ºŸâ∑’Ë ‰¡à ‰¥â√—∫°“√Õ∫√¡ ¥—ßπ—Èπ ®“°º≈°“√»÷°…“π’È

· ¥ß„Àâ‡ÀÁπ«à“ ºŸâ∑’Ë®–„™â™ÿ¥∑¥ Õ∫‰¥âÕ¬à“ß¡’

ª√– ‘∑∏‘¿“æ §«√ºà“π°“√Ωñ°Õ∫√¡°“√μ√«® Õ∫

 ’ —ß‡§√“–Àå‚¥¬„™â™ÿ¥∑¥ Õ∫ ‡æ◊ËÕ≈¥§«“¡º‘¥æ≈“¥

„π°“√Õà“πº≈ ‚¥¬‡©æ“– false negative

 √ÿª

™ÿ¥∑¥ Õ∫ ’ —ß‡§√“–Àå„πÕ“À“√Àâ“¡„™â

 ’ ∑’Ë ‰¥âæ—≤π“®“°™ÿ¥∑¥ Õ∫‡¥‘¡ ‰¥âª√–‡¡‘ π

ª√– ‘∑∏‘¿“æ ·≈–∑¥ Õ∫§«“¡πà“‡™◊ËÕ∂◊Õ∑“ß ∂‘μ‘

·≈â«Õ¬Ÿà„π‡°≥±å ¥’¡“°  “¡“√∂π”‰ª„™âμ√«® Õ∫

°“√„™â ’Õ‘π∑√’¬å —ß‡§√“–Àå„πÕ“À“√∑’ËÀâ“¡„™â ’Õ‘π∑√’¬å

 —ß‡§√“–Àå‰¥â„π‡∫◊ÈÕßμâπ À“°æ∫°“√„™â ’Õ‘π∑√’¬å

 —ß‡§√“–Àå„πμ—«Õ¬à“ßÕ“À“√°≈ÿà¡π’È ®– “¡“√∂ àß

‡¢â“ÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕμ√«® Õ∫™π‘¥¢Õß ’Õ‘π∑√’¬å

 —ß‡§√“–Àå «à“‡ªìπ™π‘¥∑’ËÀâ“¡„™â„πÕ“À“√À√◊Õ‰¡à ‡æ◊ËÕ

·¬°™π‘¥¢ÕßÕ“À“√π—Èπ «à“‡ªìπÕ“À“√ª≈Õ¡ Õ“À“√

‰¡à∫√‘ ÿ∑∏‘Ï À√◊Õ‡ªìπÕ“À“√º‘¥¡“μ√∞“π ∑—Èßπ’È®–™à«¬

¢¬“¬¢Õ∫¢à“¬ß“π§ÿâ¡§√ÕßºŸâ∫√‘‚¿§≈ß Ÿàæ◊Èπ∑’Ë∑’Ë¡’

ªí≠À“ ·≈– “¡“√∂¥”‡π‘π°“√‰¥â√«¥‡√Á« ≈¥¿“√–

¢ÕßÀâÕßªØ‘∫—μ‘°“√„π°“√μ√«® Õ∫ ’Õ‘π∑√’¬å

 —ß‡§√“–Àå„πÕ“À“√„ÀâπâÕ¬≈ß

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ π—°«‘∑¬“»“ μ√å°“√·æ∑¬å

∑—Èß¢Õß°ÕßÕ“À“√·≈–»Ÿπ¬å«‘∑¬“»“ μ√å°“√·æ∑¬å

∑—Èß 12 ·Ààß ∑’Ë‰¥â„Àâ§«“¡Õπÿ‡§√“–Àå„π°“√„™â™ÿ¥

∑¥ Õ∫μ√«®Õ“À“√ 7 ™π‘¥ ¢Õ∫§ÿ≥  ¥√.®√√¬“

¿—∑√Õ“™“™—¬ §≥– “∏“√≥ ÿ¢»“ μ√å ¡À“«‘∑¬“≈—¬

¡À‘¥≈ ∑’Ë „Àâ§”·π–π”„π¥â“π°“√„™â ∂‘μ‘„π°“√

ª√–‡¡‘πº≈ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥∑¥ Õ∫ ·≈–

¢Õ¢Õ∫§ÿ≥ ºŸâ™à«¬π—°«‘∑¬“»“ μ√å°“√·æ∑¬å

¢Õßß“π«‘‡§√“–Àå«—μ∂ÿ‡®◊ÕªπÕ“À“√ ‰¥â·°à π“ß “«

«√“¿√≥å  ∂“«√‡≈‘»√—μπå π“ß∑“√‘°“  Õà«¡™‘μ  π“ß “«

‡πμ√æ√√≥’   ‘∑∏‘°“√ ·≈–π“ß “«√ÿàßμ–«—π ∫Ÿ°âß

∑’Ë™à«¬„π°“√‡μ√’¬¡μ—«Õ¬à“ßÕ“À“√ ∑”„Àâß“π»÷°…“
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The Efficiency Evaluation of Test Kit for Detection of Synthetic

Color in Color-Forbidden Food

Wanthanee  Kamlert Yuparaid  Uetrongchit and Kasemsri  Cheaunsupong
Division of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi, Thailand.

ABSTRACT The Division of Food, Department of Medical Sciences, developed a test kit as a screening

tool for detection of synthetic organic color in color-forbidden food in 1994 to support the Consumer Protection

Program. This test kit gave good results and consequently, reduced the workload of the analytical laboratories

of the Department of Medical Sciences that are located in every parts of Thailand. However, there are some

disadvantages in using this kit. It comprises many steps of testing and contains some reagents that are toxic

to human health such as concentrated hydrochloric acid and amyl alcohol which is irritating to eyes and

respiratory tracts. Therefore, a new test kit was developed to avoid those toxic substances in order to minimize

toxicity to user and to environment. The development was based on an analytical method used in Germany.

The validity and efficiency regarding accuracy, sensitivity and specificity of the test kit were studied with 24

analysts involved (19 from 12 Regional Medical Sciences Centers and 5 from the Division of Food). In the study,

7 samples of 3 kinds of color-forbidden food were prepared such as shrimp cracker (carbohydrate), fish ball

(meat) and sweetened mango (fruit). Each product was divided into 2 portions. The first portion was added with

synthetic organic color normally found in food such as sunset yellow FCF, ponceau 4R and tartrazine in the

range of 10 - 50 mg/kg The second portion was prepared without color addition. After homogeneity

was obtained, the samples were distributed to the participating analysts. The results of the study showed that

the accuracy, sensitivity and specificity were 86.8%, 84.6% and 85.7%, respectively. The Kappa coefficient

of these data was 0.72 indicating acceptability and reliability.

Key words : efficiency, synthetic food color, color-forbidden food test kit
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