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∫∑§—¥¬àÕ °“√®—¥°“√‡∫“À«“π„πªí®®ÿ∫—ππ‘¬¡„™â‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“‚¥¬°“√

‡®“–‡≈◊Õ¥∑’Ëª≈“¬π‘È«À≈“°À≈“¬¬’ËÀâÕ„π∑âÕßμ≈“¥Õ¬à“ß·æ√àÀ≈“¬„π‚√ßæ¬“∫“≈ §≈‘π‘° ·≈–ºŸâªÉ«¬‡∫“À«“π∑’Ë

¥Ÿ·≈μπ‡Õß √«¡∑—Èß ∂“π∫√‘°“√ ÿ¢¿“æ∫“ß·Ààß‰¥âπ”‡§√◊ËÕß¡◊Õπ’È‰ª„™â„π°“√«‘π‘®©—¬‡∫“À«“π¡“°¢÷Èπ °“√

»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å¢Õß√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥®“°ª≈“¬π‘È« ‚¥¬„™â‡§√◊ËÕßμ√«®√–¥—∫

πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“ (glucometer) ®”π«π 5 ¬’ËÀâÕ ∑’Ëºà“π‡°≥±å¡“μ√∞“π¢Õß ”π—°

¡“μ√∞“ππ“π“™“μ‘ ·≈–¡’°“√„™â¡“° 5 Õ—π¥—∫·√°„πª√–‡∑»‰∑¬ °—∫√–¥—∫πÈ”μ“≈„πæ≈“ ¡“À≈—ßß¥Õ“À“√

8 ™—Ë«‚¡ß∑’Ë‡®“–®“°À≈Õ¥‡≈◊Õ¥¥”·≈â« àßμ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√∑’Ë‰¥â√—∫°“√§«∫§ÿ¡§ÿ≥¿“æ¥â«¬«‘∏’¡“μ√∞“π

¢Õß ¿“‡∑§π‘§°“√·æ∑¬å ‡ªìπ°“√»÷°…“·∫∫ cross-sectional study ‚¥¬°“√μ√«®‡≈◊Õ¥ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë

2 ®“°‚√ßæ¬“∫“≈πæ√—μπ√“™∏“π’ ·≈–‚√ßæ¬“∫“≈‡≈‘¥ ‘π ®”π«π 146 §π ‚¥¬‡®“–‡≈◊Õ¥®“°À≈Õ¥‡≈◊Õ¥

¥”∑’Ë¢âÕæ—∫·¢πºŸâªÉ«¬‡æ◊ËÕμ√«®À“πÈ”μ“≈„πæ≈“ ¡“¿“¬À≈—ß®“°ß¥Õ“À“√ 8 ™—Ë«‚¡ß ·≈–‡®“–‡≈◊Õ¥®“°ª≈“¬

π‘È«‡æ◊ËÕμ√«®À“√–¥—∫πÈ”μ“≈¥â«¬‡§√◊ËÕßμ√«®πÈ”μ“≈¥â«¬μπ‡Õß∑—Èß 5 ¬’ËÀâÕ ∑’Ëºà“π°√–∫«π°“√§«∫§ÿ¡§ÿ≥¿“æ

μ—Èß·μà°àÕππ”‡§√◊ËÕß¡“„™â ·≈–√–À«à“ß°“√‡®“–‡≈◊Õ¥  °“√»÷°…“æ∫«à“‡§√◊ËÕßμ√«®πÈ”μ“≈„π‡≈◊Õ¥®“°ª≈“¬π‘È«

∑—Èß 5 ‡§√◊ËÕß ¡’§à“ À —¡æ—π∏å‡æ’¬√å —π ‡¡◊ËÕ‡∑’¬∫°—∫°“√μ√«®πÈ”μ“≈„πæ≈“ ¡“∑’Ë‰¥â®“°À≈Õ¥‡≈◊Õ¥¥”„πÀâÕß

ªØ‘∫—μ‘°“√¡“μ√∞“π‡ªìπ 0.948, 0.955, 0.956, 0.971 ·≈– 0.971 ‚¥¬¡’ p < 0.001 §«“¡§≈“¥‡§≈◊ËÕπ¢Õß

‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“ ‡ªìπ√âÕ¬≈– 1.2, 4.2, 4.2, 5.3 ·≈– 7.4 §à“¡—∏¬∞“π

¢Õß§à“§≈“¥‡§≈◊ËÕπ¢Õß∑—Èß 5 ‡§√◊ËÕß‡ªìπ -0.8, 1.6, 2.9, 3.0 ·≈– 6.6 mg/dl μ“¡≈”¥—∫ ‡§√◊ËÕßμ√«®√–¥—∫

πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“‚¥¬°“√‡®“–‡≈◊Õ¥®“°ª≈“¬π‘È«„Àâº≈„°≈â‡§’¬ß°—∫°“√μ√«®πÈ”μ“≈„π

æ≈“ ¡“®“°À≈Õ¥‡≈◊Õ¥¥”∑’Ëμ√«®„πÀâÕßªØ‘∫—μ‘°“√¡“μ√∞“π¢≥–∑’ËºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 ß¥πÈ”·≈–Õ“À“√

8 ™—Ë«‚¡ß ·æ∑¬åÀ√◊Õ∫ÿ§≈“°√∑“ß°“√·æ∑¬å “¡“√∂„™â glucometer „π°“√μ√«®√–¥—∫πÈ”μ“≈„πºŸâªÉ«¬‡∫“À«“π‰¥â

„π√“¬∑’ËμâÕß°“√§«“¡√«¥‡√Á«‡æ◊ËÕ§«∫§ÿ¡¿“«–πÈ”μ“≈μË” À√◊ÕºŸâªÉ«¬∑’Ë§«∫§ÿ¡‡∫“À«“π‰¥â‰¡à¥’ ·μà¬—ß‰¡à¡’¢âÕ

·π–π” ”À√—∫„™â„π°“√«‘π‘®©—¬ Õ¬à“ß‰√°Áμ“¡ °“√»÷°…“π’È‰¡à “¡“√∂ √ÿª‰¥â«à“§à“πÈ”μ“≈ ·≈–§à“§«“¡‡¢â¡

¢âπ‡≈◊Õ¥∑’Ë ŸßÀ√◊ÕμË”‡°‘π‰ª ¡’º≈μàÕ§à“√–¥—∫πÈ”μ“≈∑’Ë‰¥â®“°‡§√◊ËÕßμ√«®πÈ”μ“≈¥â«¬μπ‡Õß™π‘¥æ°æ“À√◊Õ‰¡à

§” ”§—≠: °“√μ√«®πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß, ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2, ‡§√◊ËÕßμ√«®πÈ”μ“≈„π‡≈◊Õ¥™π‘¥æ°æ“

°“√ª√–‡¡‘π‡∑§‚π‚≈¬’°“√μ√«®πÈ”μ“≈„π‡≈◊Õ¥
¥â«¬μπ‡Õß„πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2

 ¡‡°’¬√μ‘  ‚æ∏‘ —μ¬å

Õ√√∂ ‘∑∏‘Ï  »√’ ÿ∫—μ‘
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 ∂“∫—π«‘®—¬·≈–ª√–‡¡‘π‡∑§‚π‚≈¬’∑“ß°“√·æ∑¬å °√¡°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢



°“√ª√–‡¡‘π‡∑§‚π‚≈¬’°“√μ√«®πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß„πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2
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∫∑π”
‚√§‡∫“À«“π‡ªìπªí≠À“ “∏“√≥ ÿ¢∑’Ë ”§—≠¢Õß‚≈°

ªí®®ÿ∫—π§«“¡™ÿ°¢Õß‚√§‡∫“À«“π∑—Ë«‚≈°‡æ‘Ë¡ Ÿß¢÷Èπ

Õ¬à“ßμàÕ‡π◊ËÕß „π §.». 2000 Õß§å°“√Õπ“¡—¬‚≈°

√“¬ß“π«à“¡’ºŸâªÉ«¬‡∫“À«“π∑—Ë«‚≈°‡ªìπ®”π«π 171 ≈â“π

§π·≈–®–‡æ‘Ë¡‡ªìπ 366 ≈â“π§π„π §.». 2030 „π

¿Ÿ¡‘¿“§‡Õ‡™’¬μ–«—πÕÕ°‡©’¬ß„μâ¡’°“√ª√–¡“≥°“√

§«“¡™ÿ°¢Õß‚√§‡∫“À«“π„π §.». 2000 ®–‡æ‘Ë¡®“° 47

≈â“π§π ‡ªìπ 120 ≈â“π§π„π §.». 2030(1)  ”À√—∫

ª√–‡∑»‰∑¬ ®“°¢âÕ¡Ÿ≈°“√»÷°…“¢Õß§≥–∑”ß“π®—¥∑”

¿“√–‚√§·≈–ªí®®—¬‡ ’Ë¬ß¢Õßª√–‡∑»‰∑¬ ‚¥¬ ”π—°

æ—≤π“π‚¬∫“¬ ÿ¢¿“æ√–À«à“ßª√–‡∑» (æ.». 2549)

æ∫«à“„π æ.». 2547 ‚√§‡∫“À«“π‡ªìπ “‡Àμÿ ”§—≠

¢Õß°“√ Ÿ≠‡ ’¬ªï ÿ¢¿“«– (DALYs: Disability Adjusted

Life Years) ‡ªìπÕ—π¥—∫ 8 „π‡æ»™“¬ (3.2%) ·≈–Õ—π¥—∫

3 „π‡æ»À≠‘ß (6.9%)(2) ªí®®ÿ∫—π°“√¥Ÿ·≈√—°…“‚√§‡∫“-

À«“π‡ªìπªí≠À“ “∏“√≥ ÿ¢∑’Ë ”§—≠¢Õßª√–‡∑»

‡π◊ËÕß®“°ªí≠À“¿“«–·∑√° ấÕπμà“ß Ê ®“°‚√§‡∫“À«“π

¡’‡ªìπ®”π«π¡“°·≈–¡’·π«‚πâ¡‡æ‘Ë¡¡“°¢÷Èπ∑ÿ°ªï Õ“∑‘

¿“«–®Õª√– “∑μ“‡ ◊ËÕ¡ ¿“«–‰μ«“¬‡√◊ÈÕ√—ß ·º≈∑’Ë

‡∑â“‡√◊ÈÕ√—ß √«¡∂÷ß‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ‡ªìπμâπ °“√

√—°…“·≈–ªÑÕß°—π¿“«–·∑√°´âÕπ®“°‡∫“À«“π®÷ß¡’

§«“¡ ”§—≠ ¥—ßπ—Èπ °“√§âπÀ“ºŸâªÉ«¬‡∫“À«“π„Àâ ‰¥âμ—Èß

·μà√–¬–‡√‘Ë¡·√°·≈–§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¢Õß

ºŸâªÉ«¬„Àâ„°≈â‡§’¬ß°—∫¿“«–ª√°μ‘¡“°∑’Ë ÿ¥®–‡ªìπ°“√

™–≈Õ°“√‡°‘¥¿“«–·∑√° ấÕπ„Àâ‡°‘¥¢÷Èπ™â“∑’Ë ÿ¥ À√◊Õ

À“°æ∫¿“«–·∑√° ấÕπμ—Èß·μà‡√‘Ë¡·√°·≈–‰¥â√—∫°“√

√—°…“Õ¬à“ß‡À¡“– ¡ ®– “¡“√∂™–≈Õ°“√‡°‘¥¿“«–

·∑√°´âÕπ∑’Ë√ÿπ·√ß‰¥â ®“°°“√∑∫∑«πÕ¬à“ß‡ªìπ√–∫∫

¢Õß Welschen(3) ‡æ◊ËÕª√–‡¡‘πº≈°“√„™â‡§√◊ËÕßμ√«®

√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß„πºŸâªÉ«¬‡∫“À«“π∑’Ë‰¡à

„™âÕ‘π´Ÿ≈‘π‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¥â√—∫°“√¥Ÿ·≈ª√°μ‘·≈–‰¡à‰¥â

„™â‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß °“√

»÷°…“æ∫«à“º≈°“√„™â‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥

¥â«¬μπ‡Õß‚¥¬√«¡¡’ HbA1c ≈¥≈ß√âÕ¬≈– 0.39 ‡¡◊ËÕ

‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ àßº≈„Àâ§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥

¿“«–·∑√°´âÕπ∑’ËÀ≈Õ¥‡≈◊Õ¥‡≈Á° Ê ®“°‡∫“À«“π≈¥

≈ß√âÕ¬≈– 14

ªí®®ÿ∫—π·¡â«à“„π ∂“π∫√‘°“√ ÿ¢¿“æ®”π«π¡“°

®–¡’°“√„Àâ§«“¡ ”§—≠°—∫ºŸâªÉ«¬‡∫“À«“π ‚¥¬‡ªî¥

§≈‘π‘°‡∫“À«“π´÷Ëß‡ªìπ°“√„Àâ∫√‘°“√ ”À√—∫ºŸâªÉ«¬‡∫“

À«“π‡ªìπ°“√‡©æ“– °“√„Àâ∫√‘°“√‚¥¬∑—Ë«‰ª‡ªìπ°“√

μ√«®√–¥—∫πÈ”μ“≈„πæ≈“ ¡“‚¥¬‡®“–‡≈◊Õ¥®“°À≈Õ¥

‡≈◊Õ¥¥”¢≥–ß¥Õ“À“√ 8 ™—Ë«‚¡ß (fasting plasma

glucose, FPG) °“√μ√«®„π≈—°…≥–π’ÈμâÕß∑”„πÀâÕß

ªØ‘∫—μ‘°“√ ÷́ËßμâÕß„™â√–¬–‡«≈“„π°“√μ√«® ªí®®ÿ∫—π

°“√„™â‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥

æ°æ“ (glucometer) ‡æ◊ËÕμ‘¥μ“¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥

¢ÕßºŸâªÉ«¬‡∫“À«“π‡ªìπ‰ªÕ¬à“ß·æ√àÀ≈“¬ ∑—Èß„π‚√ß-

æ¬“∫“≈  ∂“π’Õπ“¡—¬ §≈‘π‘°μà“ßÊ √«¡∑—ÈßºŸâªÉ«¬

‡∫“À«“π Õ¬à“ß‰√°Áμ“¡  ∂“π∫√‘°“√ ÿ¢¿“æ∫“ß·Ààß

‰¥âπ”‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥

æ°æ“‰ª„™â„π°“√«‘π‘®©—¬‡∫“À«“π πÕ°®“°π’È§«“¡

°â“«Àπâ“¢Õß‡∑§‚π‚≈¬’∑“ß°“√·æ∑¬å∑’Ë‡°‘¥¢÷ÈπÕ¬à“ß

√«¥‡√Á«∑”„Àâ¡’‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈¥â«¬μπ‡Õß¡’

À≈“°À≈“¬¬’ËÀâÕ ¥—ßπ—Èπ °“√‡≈◊Õ°‡§√◊ËÕßμ√«®√–¥—∫

πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“¢Õß ∂“π∫√‘°“√

 ÿ¢¿“æ À√◊ÕºŸâªÉ«¬‡∫“À«“π§«√§”π÷ß∂÷ß§«“¡·¡àπ¬”

§«“¡πà“‡™◊ËÕ∂◊Õ √«¡∂÷ß§à“„™â®à“¬∑’Ë‡°‘¥¢÷Èπ °“√»÷°…“π’È

®÷ß¡’«—μ∂ÿª√– ß§å‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å¢Õß√–¥—∫πÈ”μ“≈

„π‡≈◊Õ¥®“°ª≈“¬π‘È« (capillary blood glucose) ‚¥¬

„™â‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“

®”π«π 5 ¬’ËÀâÕ °—∫√–¥—∫πÈ”μ“≈„πæ≈“ ¡“À≈—ßß¥Õ“À“√

8 ™—Ë«‚¡ß (fasting plasma glucose)

«‘∏’°“√»÷°…“

°≈ÿà¡ª√–™“°√»÷°…“ ºŸâªÉ«¬‡∫“À«“π∑’Ë‰¥â√—∫°“√

«‘π‘®©—¬‡ªìπ‡∫“À«“π™π‘¥∑’Ë 2 (diabetes mellitus type

2) ∑’Ë‡¢â“√—∫°“√√—°…“∑’Ë§≈‘π‘°‡∫“À«“π ≥ ‚√ßæ¬“∫“≈

πæ√—μπ√“™∏“π’ ·≈–‚√ßæ¬“∫“≈‡≈‘¥ ‘π ·≈–≈ßπ“¡

ˆ˘ı
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 ¡—§√„®„π°“√‡¢â“√à«¡‚§√ß°“√

‡°≥±å°“√§—¥‡≈◊Õ°ÕÕ° ºŸâªÉ«¬‡∫“À«“π∑’Ë¡’Õ“¬ÿμË”

°«à“ 18 ªï ·≈–ºŸâªÉ«¬μ—Èß§√√¿å

‡°≥±å°“√„Àâ‡≈‘°°“√»÷°…“ ºŸâªÉ«¬‡∫“À«“π∑’Ë¢Õ

¬°‡≈‘°„π√–À«à“ß°“√»÷°…“«‘®—¬

°≈ÿà¡ª√–™“°√μ—«Õ¬à“ß ®”π«π°≈ÿà¡μ—«Õ¬à“ß

∑’Ë∑”°“√»÷°…“®”π«π 135 √“¬ ‚¥¬°“√§”π«≥®“° Pilot

study ¢Õß Ray JG(4) æ∫«à“ correlation coefficient

(ρ) ¢Õß°“√μ√«®πÈ”μ“≈®“° capillary ·≈– vein ¡’§à“

0.86 ·μà„π°“√»÷°…“§√—Èßπ’È¬Õ¡√—∫∑’Ë correlation μâÕß

‰¡àμË”°«à“ 0.75 ·≈–§“¥«à“μâÕß¡“°°«à“ 0.85 ¢÷Èπ‰ª

‡æ◊ËÕ„Àâ ‰¥â®”π«πÕ“ “ ¡—§√∑’Ë‡À¡“– ¡

 Ÿμ√∑’Ë„™â„π°“√§”π«≥°≈ÿà¡μ—«Õ¬à“ß

(Zα/2 + Z0)n =
F(Z0) - F(Z1)

α = 0.05 (2-sided), Z0.05 = 1.96

β = 0.1, Z0.1 = 1.282

1 + ρ0 1 + 0.75
F(Z0) = 0.5 ln = 0.5 ln

1 - ρ0 1 - 0.75

1 + ρ1 1 + 0.85
F(Z1) = 0.5 ln = 0.5 ln

1 - ρ1 1 - 0.85

n = 134.05

¢âÕæ‘®“√≥“¥â“π®√‘¬∏√√¡

°“√»÷°…“«‘®—¬§√—Èßπ’Èºà“π°“√æ‘®“√≥“¢Õß§≥–

°√√¡°“√æ‘®“√≥“¥â“π®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å¢Õß

‚√ßæ¬“∫“≈πæ√—μπ√“™∏“π’ ·≈–‚√ßæ¬“∫“≈‡≈‘¥ ‘π

√«¡∂÷ß‰¥â√—∫Õπÿ≠“μ®“°ºŸâÕ”π«¬°“√¢Õß‚√ßæ¬“∫“≈

∑—Èß Õß·Ààß·≈–ºŸâ‡¢â“√à«¡‚§√ß°“√„π°“√‡°Á∫¢âÕ¡Ÿ≈

∑—Èßπ’È°“√μ√«®√à“ß°“¬·≈–°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√

¥”‡π‘π°“√‚¥¬∫ÿ§≈“°√∑“ß°“√·æ∑¬å∑’Ë ‰¥â√—∫°“√

§«∫§ÿ¡§ÿ≥¿“æμ“¡«‘∏’¡“μ√∞“π ·≈–º≈°“√μ√«®‰¥â

√“¬ß“π„Àâ·æ∑¬åºŸâ√—°…“∑√“∫‡æ◊ËÕª√–‚¬™πå„π°“√

√—°…“ºŸâ‡¢â“√à«¡‚§√ß°“√

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬

1. ·∫∫∫—π∑÷°¢âÕ¡Ÿ≈ (case report form: CRF)

2. ‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß

™π‘¥æ°æ“ 5 ¬’ËÀâÕ ∑’Ë¡’°“√„™â¡“° 5 Õ—π¥—∫·√° ´÷Ëß‰¥â

®“°°“√ ÿà¡ Õ∫∂“¡ ∂“π∫√‘°“√ ÿ¢¿“æ„π√–¥—∫μà“ß Ê

∑“ß‚∑√»—æ∑å ‚¥¬‡√’¬ßμ“¡≈”¥—∫Õ—°…√¢÷Èπμâπ ‰¥â·°à

Accu-Check®, Gluco Doctor®, Optium®, Sure Step®

·≈– Terumo®

«‘∏’°“√»÷°…“

‡ªìπ°“√»÷°…“·∫∫ cross-sectional study ‚¥¬

°“√μ√«®‡≈◊Õ¥ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 ®“°‚√ßæ¬“∫“≈

πæ√—μπ√“™∏“π’ ·≈–‚√ßæ¬“∫“≈‡≈‘¥ ‘π ®”π«π 146

§π ‚¥¬ºŸâªÉ«¬®–‰¥â√—∫°“√‡®“–‡≈◊Õ¥®“°À≈Õ¥‡≈◊Õ¥¥”

∑’Ë¢âÕæ—∫·¢π‡æ◊ËÕμ√«®À“πÈ”μ“≈„πæ≈“ ¡“¿“¬À≈—ß

®“°ß¥Õ“À“√ 8 ™—Ë«‚¡ß·≈â« àßμ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√

·≈–‡®“–‡≈◊Õ¥®“°ª≈“¬π‘È«‡æ◊ËÕμ√«®À“√–¥—∫ πÈ”μ“≈

¥â«¬‡§√◊ËÕßμ√«®πÈ”μ“≈¥â«¬μπ‡Õß∑—Èß 5 ¬’ËÀâÕ  ´÷Ëß„™â

À¡“¬‡≈¢·∑π (1, 2, 3, 4 ·≈– 5) ‡æ◊ËÕªÑÕß°—πÕ§μ‘

®“°¬’ËÀâÕ ‚¥¬¡’°“√§«∫§ÿ¡§ÿ≥¿“æ‡§√◊ËÕßμ√«®πÈ”μ“≈

„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“∑—Èß 5 ¬’ËÀâÕ°àÕπ°“√‡°Á∫

¢âÕ¡Ÿ≈®√‘ß °√–∫«π °“√∑—Èß°àÕπ √–À«à“ß ·≈–À≈—ß°“√

‡®“–‡≈◊Õ¥ ‚¥¬π—°‡∑§π‘§°“√·æ∑¬å ·≈–ºŸâ«‘®—¬‰¥â®—¥∑”

§Ÿà¡◊ÕªØ‘∫—μ‘°“√·≈–¢—ÈπμÕπ°“√‡®“–‡≈◊Õ¥

°“√‡°Á∫¢âÕ¡Ÿ≈

1. ‡°Á∫¢âÕ¡Ÿ≈ à«π∫ÿ§§≈ º≈°“√μ√«®√à“ß°“¬ ‰¥â·°à

‡æ» Õ“¬ÿ √–¬–‡«≈“∑’Ë‡ªìπ‡∫“À«“π ‡ªìπμâπ

2. ‡®“–‡≈◊Õ¥‚¥¬π—°‡∑§π‘§°“√·æ∑¬å ∑’Ë¡’°“√

§«∫§ÿ¡§ÿ≥¿“æ¥â«¬«‘∏’¡“μ√∞“π¢Õß ¿“‡∑§π‘§°“√

·æ∑¬å ¥—ßπ’È

● μ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥®“°ª≈“¬π‘È«

ª√–¡“≥ 4-10 ‰¡‚§√≈‘μ√ À√◊Õª√–¡“≥ 1 À¬¥ ‚¥¬

„™âÕÿª°√≥å ”À√—∫‡®“–‡≈◊Õ¥ª≈“¬π‘È«‚¥¬‡©æ“– ·≈–„™â

capillary tube ‡°Á∫‡≈◊Õ¥‡æ◊ËÕ‡μ√’¬¡À¬¥≈ß‡§√◊ËÕßμ√«®

+3
2
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√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“®”π«π 5

‡§√◊ËÕß ´÷Ëß°“√‡√‘Ë¡À¬¥‡≈◊Õ¥À¬¥·√°®– ≈—∫‡§√◊ËÕß∑’Ë„™â

μ√«®‡§√◊ËÕß·√°®π§√∫∑—Èß 5 ‡§√◊ËÕß·≈â«À¡ÿπ‡«’¬π‰ª

®π§√∫®”π«πºŸâªÉ«¬

● μ√«®√–¥—∫πÈ”μ“≈„πæ≈“ ¡“®“°À≈Õ¥‡≈◊Õ¥¥”

‚¥¬ÀâÕßªØ‘∫—μ‘°“√∑’Ë‰¥â¡“μ√∞“π·Ààß‡¥’¬«°—π∑—Èß‚§√ß°“√

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

1. «‘‡§√“–Àå¢âÕ¡Ÿ≈‡™‘ßæ√√≥π“  ”À√—∫¢âÕ¡Ÿ≈∑—Ë«‰ª

¢Õßª√–™“°√μ—«Õ¬à“ß · ¥ß§à“‡ªìπ§«“¡∂’Ë √âÕ¬≈– ™à«ß

§à“¡—∏¬∞“π §à“‡©≈’Ë¬ ·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π

2. «‘‡§√“–Àå¢âÕ¡Ÿ≈√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥®“°ª≈“¬

π‘È«∑’Ë«—¥‰¥â‡§√◊ËÕßμ√«®πÈ”μ“≈¥â«¬μπ‡Õß™π‘¥æ°æ“

·μà≈–¬’ËÀâÕ‡ª√’¬∫‡∑’¬∫°—∫§à“√–¥—∫πÈ”μ“≈„πæ≈“ ¡“

‚¥¬°“√À“§à“ —¡ª√– ‘∑∏å À —¡æ—π∏å (correlation co-

efficients) √âÕ¬≈–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ (percent er-

ror) ·≈–√âÕ¬≈–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å (percent

absolute error)

º≈°“√»÷°…“

1. ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 ∑’Ë‡¢â“√à«¡‚§√ß°“√«‘®—¬

¡’®”π«π 146 §π  à«π„À≠à‡ªìπ‡æ»À≠‘ß √âÕ¬≈– 62.3

Õ“¬ÿ‡©≈’Ë¬, SD 62.63,10.7 ªï √–¬–‡«≈“∑’Ë‡ªìπ‡∫“À«“π

‡©≈’Ë¬, SD 9.96,7.59 ªï º≈°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√

æ∫§à“πÈ”μ“≈¬âÕπÀ≈—ß 3 ‡¥◊Õπ (HbA1c) ‡©≈’Ë¬, SD 8.37,

1.68% §à“§«“¡‡¢â¡¢âπ‡≈◊Õ¥ (haematocrit, Hct.) 37.28,

4.34% (μ“√“ß∑’Ë 1)

2. §à“√–¥—∫πÈ”μ“≈À≈—ßß¥πÈ”·≈–Õ“À“√ 8 ™—Ë«‚¡ß

(fasting plasma glucose) ¡’§à“‡©≈’Ë¬ 149.6, 55.4 mg/

dl ·≈–√–¥—∫πÈ”μ“≈®“° glucometer 1-5 ¡’§à“‡©≈’Ë¬

155.0, 56.4 154.5, 59.6 159.1, 55.9 155.9, 55.1 ·≈–

149.2, 51.1 μ“¡≈”¥—∫ (μ“√“ß∑’Ë 2)

3. §à“§«“¡ —¡æ—π∏å¢Õßº≈°“√μ√«®√–¥—∫πÈ”μ“≈

„π‡≈◊Õ¥®“°ª≈“¬π‘È«¥â«¬‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π

‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“ 5 ¬’ËÀâÕ °—∫°“√μ√«®

πÈ”μ“≈„πæ≈“ ¡“®“°À≈Õ¥‡≈◊Õ¥¥”æ∫ —¡ª√– ‘∑∏‘Ï À-

 —¡æ—π∏å‡æ’¬√å —π (Pearson correlation coefficient) ¡’

§à“ 0.971, 0.971, 0.956, 0.955 ·≈– 0.948 μ“¡

≈”¥—∫‚¥¬¡’π—¬ ”§—≠∑’Ë§à“ p-value < 0.001 (μ“√“ß∑’Ë 3

·≈–√Ÿª∑’Ë 1)

4. §«“¡·μ°μà“ß¢Õß√–¥—∫πÈ”μ“≈®“°æ≈“ ¡“

‡∑’¬∫°—∫√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë‡®“–®“°ª≈“¬π‘È«¥â«¬

‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“

‚¥¬· ¥ß§à“§«“¡§≈“¥‡§≈◊ËÕπ (error) ·≈–§«“¡§≈“¥

‡§≈◊ËÕπ —¡∫Ÿ√≥å (absolute error) æ∫«à“√âÕ¬≈–§«“¡§≈“¥

‡§≈◊ËÕπ¢Õß glucometer No. 3 ¡’§à“‡©≈’Ë¬ Ÿß ÿ¥§◊Õ

√âÕ¬≈– 7.4 √Õß≈ß¡“‡ªìπ glucometer 4, glucometer

μ“√“ß∑’Ë 1 ≈—°…≥–∑—Ë«‰ª¢ÕßºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 (n=146 §π)

≈—°…≥–∑—Ë«‰ª √âÕ¬≈– Mean (SD) Min, Max

‡æ»

™“¬ (n=55 §π) 37.7

À≠‘ß (n=91 §π) 62.3

Õ“¬ÿ (ªï) 62.63 (10.7) 32.50, 86.42

√–¬–‡«≈“‡ªìπ‡∫“À«“π (ªï) 9.96 (7.59) 0.17, 50.0

HbA1c (%) 8.37 (1.68) 5.6, 14.2

Hct. (%) 39.5 (4.8) 35.9 (3.4)

Fasting plasma glucose (mg/dl) 164.3 (66.4) 140.8 (45.7)

SD = Standard deviation
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μ“√“ß∑’Ë 2 √–¥—∫πÈ”μ“≈„πæ≈“ ¡“ ·≈–‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“ 5 ¬’ËÀâÕ (n = 146 §π)

√–¥—∫πÈ”μ“≈ (mg/dl)

°“√μ√«®πÈ”μ“≈
Mean (SD) Median Min, Max

Fasting plasma glucose 149.6 (55.4) 135.0 57, 443

Capillary blood glucose «—¥¥â«¬ glucometer À¡“¬‡≈¢

1 155.0 (56.4) 142.5 65, 451

2 154.5 (59.6) 142.0 47, 503

3 159.1 (55.9) 148.0 67, 425

4 155.9 (55.1) 143.0 60, 456

5 149.2 (51.1) 136.5 67, 404

SD = Standard deviation

μ“√“ß∑’Ë 3 §«“¡ —¡æ—π∏å√–À«à“ßπÈ”μ“≈„πæ≈“ ¡“°—∫‡§√◊ËÕß

μ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥ æ°æ“ 5

¬’ËÀâÕ

Glucometer Pearson correlation
p-value

‡≈¢∑’Ë coefficient®®®®®

1 0.971 < 0.001

2 0.971 < 0.001

3 0.956 < 0.001

4 0.955 < 0.001

5 0.948 < 0.001

1, glucometer 2 ·≈– glucometer 5 §◊Õ √âÕ¬≈– 5.3,

4.2, 4.2, ·≈– 1.2 ‡√’¬ßμ“¡≈”¥—∫ (μ“√“ß∑’Ë 4 ·≈–

·ºπ¿Ÿ¡‘∑’Ë 2)

§à“πÈ”μ“≈∑’Ë ‰¥â®“°°“√‡®“–‡≈◊Õ¥∑’Ëª≈“¬π‘È«·≈â«

μ√«®¥â«¬‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß

™π‘¥æ°æ“∑—Èß 5 ‡§√◊ËÕß ‰¥â·°à Accu-Check®, Gluco

Doctor®, Optium®, Sure Step® ·≈– Terumo® ¡’§à“

 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡æ’¬√å —π¡“°°«à“ 0.94 ‡¡◊ËÕ

‡∑’¬∫°—∫°“√μ√«®πÈ”μ“≈„πæ≈“ ¡“®“°À≈Õ¥‡≈◊Õ¥¥”

∑’Ëμ√«®„πÀâÕßªØ‘∫—μ‘°“√¡“μ√∞“π¢≥–∑’ËºŸâªÉ«¬‡∫“

À«“π™π‘¥∑’Ë 2 ß¥πÈ”·≈–Õ“À“√ 8 ™—Ë«‚¡ß ·≈–‰¡àæ∫

§«“¡ —¡æ—π∏å√–À«à“ß§«“¡§≈“¥‡§≈◊ËÕπ·≈–§«“¡§≈“¥

‡§≈◊ËÕπ —¡∫Ÿ√≥å°—∫§à“πÈ”μ“≈„πæ≈“ ¡“ §à“§≈“¥‡§≈◊ËÕπ

∑’Ë‡°‘¥¢÷ÈπÕ“®‡ªìπ‰¥â®“°°√–∫«π°“√„π°“√∑”«‘®—¬

‡π◊ËÕß®“°¢âÕ¡Ÿ≈∑’Ë§≈“¥‡§≈◊ËÕπ¢Õß∑ÿ°‡§√◊ËÕß‡ªìπ‰ª„π

∑‘»∑“ß‡¥’¬«°—π¢ÕßºŸâªÉ«¬§π‡¥’¬«°—π §«“¡§≈“¥

‡§≈◊ËÕπÕ“®‡°‘¥‰¥â®“°¢—ÈπμÕπ°“√‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥®“°

ª≈“¬π‘È«ºŸâªÉ«¬ À√◊ÕÕ“®‡°‘¥®“°°“√‡®“–‡≈◊Õ¥∑’ËÀ≈Õ¥

‡≈◊Õ¥¥”∫√‘‡«≥¢âÕæ—∫·¢πºŸâªÉ«¬°ÁÕ“®‡ªìπ‰¥â

«‘®“√≥å

°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπª√– ‘∑∏‘º≈¢Õß‡§√◊ËÕß¥—ß

°≈à“« 5 ¬’ËÀâÕ∑’Ë¡’°“√„™â¡“°∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫°“√μ√«®

πÈ”μ“≈„π‡≈◊Õ¥¥â«¬«‘∏’¡“μ√∞“π ÷́Ëß Õ¥§≈âÕß°—∫°“√

»÷°…“À≈“¬ Ê °“√»÷°…“(5-7) ∑’Ë√“¬ß“π«à“°“√μ√«®

πÈ”μ“≈„π‡≈◊Õ¥∑—Èß Õß«‘∏’¡’§«“¡ —¡æ—π∏å„π∑‘»∑“ß

‡¥’¬«°—π ¡’°“√»÷°…“∑’Ë„Àâº≈«à“°“√μ√«®√–¥—∫πÈ”μ“≈

„π‡≈◊Õ¥¥â«¬μπ‡Õß‰¡à¡’§«“¡·¡àπ¬”‡æ’¬ßæÕ„π°“√π”

¡“„™â ‚¥¬ Critchell(8) ·≈–§≥–‰¥â»÷°…“‡ª√’¬∫‡∑’¬∫

§«“¡·¡àπ¬”¢Õß‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈¥â«¬μπ‡Õß

™π‘¥æ°æ“®“°ª≈“¬π‘È«„πÀÕºŸâªÉ«¬«‘°ƒμÕ“¬ÿ√°√√¡

‡ª√’¬∫‡∑’¬∫°—∫°“√μ√«®πÈ”μ“≈„πæ≈“ ¡“®“°À≈Õ¥
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กับคาน้ําตาลในพลาสมา
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μ“√“ß∑’Ë 4 §«“¡§≈“¥‡§≈◊ËÕπ·≈–§«“¡§≈“¥‡§≈◊ËÕπ —¡∫Ÿ√≥å¢Õß‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“ 5 ¬’ËÀâÕ °—∫§à“

√–¥—∫πÈ”μ“≈„πæ≈“ ¡“

Glucometers Error (%) Absolute error (%)

À¡“¬‡≈¢ Mean (SD) Median Min, Max Mean (SD) Median Min, Max

1 4.2 (10.0) 3.0 -24.2, 50.8 7.3 (8.0) 4.9 0, 50.8

2 3.2 (9.3) 1.6 -21.1, 38.3 6.5 (7.4) 3.8 0, 38.8

3 7.4 (11.4) 6.6 -15.6, 57.1 9.6 (9.6) 7.8 0, 57.1

4 5.3 (11.9) 2.9 -16.0, 69.8 8.1 (10.2) 5.0 0, 69.8

5 1.2 (12.3) -0.8 -26.6, 46.0 9.6 (7.8) 7.9 0, 46.0

Error (%) = (Glucometer value - FPG) / FPG * 100
Absolute error (%) = Absolute [(Glucometer value - FPG)] / FPG * 100

√Ÿª∑’Ë 1 °“√°√–®“¬¢Õß§à“πÈ”μ“≈√–À«à“ß‡§√◊ËÕßμ√«®√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥¥â«¬μπ‡Õß™π‘¥æ°æ“∑—Èß 5 ¬’ËÀâÕ °—∫§à“√–¥—∫πÈ”μ“≈„πæ≈“ ¡“
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Abstract Technology Assessment of Self-monitoring of Blood Glucose in Type 2 Diabetes Patients
Somkiat Potisat, Attasit Srisubat, Arunee Thaiyakul, Rachaneebool Udomchairat,
Sureeporn Konlaeid
Institute of Medical Research and Technology Assessment
Journal of Health Science 2012; 21:694-703.

Currently, a blood glucometer that measures glucose concentration in finger capillary blood is
a common device used in diabetes management. There are many brands available in the market,
which are widely used in hospitals, clinics, and for patients’ self- monitoring. Remarkably, they
were employed in the primary care units as a diagnostic tool for diabetes. The objective of this study
was to assess the association between the blood glucose levels in finger capillary blood samples
using five most common blood glucometers in Thailand, and fasting plasma glucose obtained from
8-hour fasting venous blood.  The study design was a cross-sectional study. A total of 146 patients
with type 2 diabetes from Nopparat Ratchathani and Lerdsin hospitals were included in the study.
Eight-hour fasting venous blood samples were drawn from the patients, to evaluate the fasting plasma
glucose (FPG). In addition, finger capillary blood samples were also obtained and analyzed by five
different blood glucometers. The quality assurance and control were conducted before and during
the blood collection.  All five blood glucometers were approved by the International Organization
for Standardization.  The venous blood samples were analyzed by the standard laboratory which
was regulated according to the standard method and quality control from the Association of Medical
Technologists of Thailand. The results showed that the Pearson’s correlation coefficients between
blood glucose levels analyzed from each blood glucose meter and laboratory venous blood glucose
analysis were 0.948, 0.955, 0.956, 0.971, and 0.971 (p < 0.001), respectively. Mean percentage
errors of all glucometers were 1.2, 4.2, 4.2, 5.3, and 7.4 percent, respectively.  Additionally, the
median percentage errors were -0.8, 1.6, 2.9, 3.0, and 6.6 mg/dl, respectively. In conclusion, blood
glucose levels analyzed by the blood glucometers using capillary blood samples, and by the stan-
dard laboratory using venous blood sample were comparable.  The blood glucometers are recom-
mended for blood glucose testing in diabetes patients, testing for hypoglycemia, or patients with
poor control. They have not yet recommended for diagnosis of diabetes. However, this study sum-
marized about the precision of glucometers could not be extrapolated to either the blood sugar and
hematocrit at much higher or lower levels.

Key words: blood glucose self-monitoring, diabetes mellitus type 2, glucometer
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