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Abstract
Objective: To evaluated the cost-effectiveness of screening for diabetic retinopathy in type II diabetes
between using direct ophthalmoscope and digital fundus camera.
Design: Prospective comparative study.
Setting: Diabetic patients from Surin province hospital and Prasat community hospital in Thailand.
Participants: Total 845 diabetic patients (1690 eyes) 424 patients from Surin province hospital and 421
patients from Prasat community hospital, were included between September to October 2004.
Outcome Measures: Sensitivity, specificity, unit cost and cost-effectiveness were compared between the
different methods of two hospitals with the gold standard.
Results: Of the 845 patients (1690 eyes) 424 patients (848 eyes) from Surin province hospital and 421
patients (842 eyes) from Prasat community hospital, the unit cost was 729.40 bath/person in digital fundus
camera (DFC) and 63.96 bath/person in well-trained nurses with direct ophthalmoscope. The poor film rate
from DFC was 10% in non-dilated pupil and reduced to 2.4% in dilated group. The cost-effectiveness of DFC
in Surin province hospital and Prasat community hospital was 2707.27 and 4758.16 baht/person, 186.02 and
143.44 baht/person in well-trained nurses with direct ophthalmoscope respectively.
Conclusions: Screening for diabetic retinopathy with direct ophthalmoscope in well-trained ophthalmologic
nurses has more cost-effectiveness than DFC when compared between two hospitals. There has no clinical
significant of sensitivity and specificity between two methods. Thai J Ophthalmol 2009; July-December
23(2): 105-115.
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∫∑§—¥¬àÕ
«—μ∂ÿª√– ß§å: ‡æ◊ËÕª√–‡¡‘π μâπ∑ÿπ-ª√– ‘∑∏‘º≈ (cost-effectiveness) °“√§—¥°√Õß‚√§‡∫“À«“π‡¢â“®Õª√– “∑μ“„πºŸâªÉ«¬
‡∫“À«“π™π‘¥∑’Ë 2  ‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√§—¥°√Õß‚¥¬æ¬“∫“≈‡«™ªØ‘∫—μ‘∑“ßμ“„πæ◊Èπ∑’Ë‚¥¬„™â‡§√◊ËÕß¡◊Õ direct ophthal-
moscope  °—∫°“√§—¥°√Õß‚¥¬„™â°≈âÕß∂à“¬¿“æ¥‘®‘μÕ≈
«‘∏’°“√«‘®—¬: °“√«‘®—¬·∫∫ prospective comparative study
«‘∏’°“√: ®—¥°“√Õ∫√¡™à“ß∂à“¬¿“æ·≈–æ¬“∫“≈‡«™ªØ‘∫—μ‘°àÕπ‡√‘Ë¡°“√»÷°…“‡√‘Ë¡∑”°“√§—¥°√ÕßºŸâªÉ«¬‚√§‡∫“À«“π√–À«à“ß
‡¥◊Õπ°—π¬“¬π∂÷ßμÿ≈“§¡ æ.». 2547 „π‚√ßæ¬“∫“≈ ÿ√‘π∑√å ·≈–‚√ßæ¬“∫“≈™ÿ¡™πª√– “∑‚¥¬∑’ËºŸâªÉ«¬∑ÿ°§π®–‰¥â√—∫°“√
∂à“¬¿“æ®Õª√– “∑μ“¥â«¬°≈âÕß∂à“¬¿“æ¥‘®‘μÕ≈∑’ËÕà“πº≈‚¥¬®—°…ÿ·æ∑¬å μ√«®μ“¥â«¬ direct ophthalmoscope ‚¥¬æ¬“∫“≈
ºŸâºà“π°“√Ωñ°Õ∫√¡¥â“π‡«™ªØ‘∫—μ‘∑“ßμ“ ·≈–®–‰¥â√—∫°“√μ√«®∑“ß®Õª√– “∑μ“‚¥¬„™â‡§√◊ËÕß¡◊Õ indirect ophthalmoscope
‚¥¬®—°…ÿ·æ∑¬å„πæ◊Èπ∑’Ë‡æ◊ËÕ‡ªìπ gold standard
º≈°“√»÷°…“: ºŸâªÉ«¬‡∫“À«“π∑’Ë‰¥â√—∫°“√§—¥°√Õß®”π«π∑—ÈßÀ¡¥ 845 §π (1,690 μ“) ®“°‚√ßæ¬“∫“≈ ÿ√‘π∑√å ®”π«π
424 §π (848 μ“) ·≈–‚√ßæ¬“∫“≈™ÿ¡™πª√– “∑ ®—ßÀ«—¥ ÿ√‘π∑√å®”π«π 421 §π (842 μ“) ‚¥¬¡’μâπ∑ÿπ°“√§—¥°√Õß¥â«¬
°≈âÕß¥‘®‘μÕ≈ 729.40 ∫“∑/§π ·≈–¥â«¬æ¬“∫“≈‡«™ªØ‘∫—μ‘ 63.96 ∫“∑/§π  °“√∂à“¬¿“æ®Õª√– “∑μ“‚¥¬‰¡à¢¬“¬¡à“πμ“
æ∫«à“¡’ poor film rate √âÕ¬≈– 10 ‡¡◊ËÕ„™â¬“À¬Õ¥¢¬“¬¡à“πμ“√à«¡¥â«¬®–æ∫ poor film rate ‡À≈◊Õ‡æ’¬ß√âÕ¬≈– 2.4 ·≈–
§à“μâπ∑ÿπª√– ‘∑∏‘º≈¢Õß°“√μ√«®§—¥°√Õß‚¥¬„™â°≈âÕß¥‘®‘μÕ≈ 2,707.27 ∫“∑/§π ·≈– 4,758.16 ∫“∑/§π „π‚√ßæ¬“∫“≈
 ÿ√‘π∑√å·≈–‚√ßæ¬“∫“≈ª√“ “∑μ“¡≈”¥—∫ μâπ∑ÿπª√– ‘∑∏‘º≈¢Õß°“√μ√«®§—¥°√Õß‚¥¬æ¬“∫“≈‡«™ªØ‘∫—μ‘∑“ßμ“ 186.02  ∫“∑
/§π ·≈– 143.44 ∫“∑/§π „π‚√ßæ¬“∫“≈ ÿ√‘π∑√å·≈–‚√ßæ¬“∫“≈ª√“ “∑ μ“¡≈”¥—∫
 √ÿª°“√«‘®—¬: ®“°°“√»÷°…“æ∫«à“μâπ∑ÿπª√– ‘∑∏‘º≈¢Õß°“√μ√«®§—¥°√Õß‚¥¬æ¬“∫“≈‡«™ªØ‘∫—μ‘∑“ßμ“¥’°«à“°“√μ√«®‚¥¬
„™â°≈âÕß¥‘®‘μÕ≈„π∑—Èß Õß‚√ßæ¬“∫“≈ ‚¥¬¡’§à“ sensitivity ·≈– specificity ‰¡à·μ°μà“ß°—π∑—Èß Õß«‘∏’ ®—°…ÿ‡«™ “√ 2552;
°√°Æ“§¡-∏—π«“§¡ 23(2): 105-115.

1 °≈ÿà¡ß“π®—°…ÿ«‘∑¬“  ∂“∫—πª√– “∑«‘∑¬“ °√¡°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢
2 °≈ÿà¡ß“π®—°…ÿ«‘∑¬“ ‚√ßæ¬“∫“≈ ÿ√‘π∑√å °√–∑√«ß “∏“√≥ ÿ¢
3  ∂“∫—π«‘®—¬·≈–ª√–‡¡‘π‡∑§‚π‚≈¬’ °√¡°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢
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∫∑π”
‡∫“À«“π‡ªìπ‚√§‰¡àμ‘¥μàÕ∑’Ë ”§—≠‚√§Àπ÷Ëß¢Õßª√–‡∑»

¡’°“√ª√–¡“≥«à“¡’ºŸâªÉ«¬‡∫“À«“π„πª√–‡∑»‰∑¬ª√–¡“≥
2-3 ≈â“π§π  ·≈–‡ªìπ “‡Àμÿ ”§—≠¢Õß°“√ Ÿ≠‡ ’¬ªï ÿ¢¿“«–
(DALY: disability adjusted life years) ‡ªìπÕ—π¥—∫ 5 „π
‡æ»™“¬ (√âÕ¬≈– 3) ·≈–Õ—π¥—∫ 3 „π‡æ»À≠‘ß (√âÕ¬≈– 7)
‚¥¬§à“ disability weight ‡∑à“°—∫ 0.2541 · ¥ß∂÷ß§ÿ≥¿“æ
™’«‘μ∑’Ë≈¥≈ß∂÷ß√âÕ¬≈– 25 ÷́Ëß¿“«–·∑√° ấÕπ¢Õß‚√§π’È
 “¡“√∂‡°‘¥¢÷Èπ‰¥â„π·∑∫∑ÿ°Õ«—¬«–¢Õß√à“ß°“¬ ‚¥¬‡©æ“–
∑’Ë¥«ßμ“ ´÷Ëß°àÕ„Àâ‡°‘¥¿“«–∑’Ë‡√’¬°«à“ ç‡∫“À«“π‡¢â“®Õ
ª√– “∑μ“ (diabetic retinopathy: DR)é  ´÷Ëß‡ªìπ “‡Àμÿ
¢Õßμ“∫Õ¥Õ—π¥—∫ Õß„πª√–‡∑»‰∑¬√Õß®“°‚√§μâÕ°√–®°2

®“°°“√»÷°…“„π√—∞«‘ §Õπ´‘π ª√–‡∑» À√—∞Õ‡¡√‘°“
(The  Wisconsin  Epidemiological  Study of Diabetic
Retinopathy: WESDR)  æ∫«à“„π°≈ÿà¡ºŸâªÉ«¬‡∫“À«“π™π‘¥
∑’Ë 1 ´÷Ëß‡ªìπ¡“π“π°«à“ 15 ªï √âÕ¬≈– 3 ®–μ“∫Õ¥ ·≈–®–
‡æ‘Ë¡¢÷Èπ‡ªìπ√âÕ¬≈– 12 ∂â“‡ªìπ‚√§π“π°«à“ 13 ªï  à«π„π°≈ÿà¡
‡∫“À«“π™π‘¥∑’Ë  2 ®–μ“∫Õ¥‰¥â∂÷ß√âÕ¬≈– 7 ∂â“‡ªìπ‚√§π“π
20-24 ªï3 °“√∑’ËºŸâªÉ«¬‡∫“À«“π Ÿ≠‡ ’¬ “¬μ“π—Èπ‡°‘¥¢÷Èπ‰¥â
®“°À≈“¬ “‡Àμÿ ∑—Èß°“√∫¥∫—ß¢—¥¢«“ß∑“ß‡¥‘π¢Õß· ß∑’Ë‡¢â“
 Ÿà¿“¬„π≈Ÿ°μ“‡π◊ËÕß®“°‚√§μâÕ°√–®° À√◊Õ¡’‡≈◊Õ¥ÕÕ°„π«ÿâπμ“
À√◊Õ®Õª√– “∑μ“º‘¥ª°μ‘®“°‡∫“À«“π ́ ÷Ëß‡√’¬°°—π∑—Ë«‰ª«à“
‡∫“À«“π‡¢â“μ“ À√◊Õ‡ âπª√– “∑μ“º‘¥ª°μ‘ (optic neuro-
pathy)  —¡æ—π∏å°—∫√–¬–‡«≈“°“√¥”‡π‘π‚√§ ®Õª√– “∑μ“
º‘¥ª°μ‘®“°‡∫“À«“π®–‰¡àæ∫Õ“°“√„π√–¬–·√° Õ“°“√
μ“¡—«®–‡°‘¥¢÷Èπ„π¿“¬À≈—ß‡¡◊ËÕ®ÿ¥√—∫¿“æ (macula) ‰¥â√—∫º≈
°√–∑∫∑”„Àâ°“√‡ÀÁπ≈¥≈ß æ∫«à“ºŸâªÉ«¬‡∫“À«“π¡’Õ—μ√“‡ ’Ë¬ß
μàÕ°“√μ“∫Õ¥ Ÿß°«à“ºŸâ∑’Ë‰¡à‡ªìπ∂÷ß 25 ‡∑à“

‚¥¬‡©≈’Ë¬æ∫«à“¿“«–‡∫“À«“π‡¢â“μ“‡°‘¥¢÷Èπª√–¡“≥
√âÕ¬≈– 20  ‚¥¬æ∫°“√‡°‘¥®ÿ¥√—∫¿“æ∫«¡ (macular edema)
·≈–°“√‡°‘¥‡ âπ‡≈◊Õ¥ßÕ°„À¡à (proliferative diabetic reti-
nopathy) ‡ªìπ “‡ÀμÿμâπÊ ¢Õß°“√¡Õß‡ÀÁπ∑’Ë≈¥≈ß„π
ª√–™“°√«—¬∑”ß“π∑’Ë‡ªìπ‡∫“À«“π4-6  ́ ÷Ëß “¡“√∂„Àâ°“√√—°…“
‰¥â‚¥¬„™â· ß‡≈‡´Õ√å (laser photocoagulation)7-9 À“°
μ√«®æ∫„π√–¬–·√°¢Õß‚√§°“√√—°…“®–≈ß∑ÿππâÕ¬°«à“·≈–
æ¬“°√≥å‚√§®–¥’°«à“„π°≈ÿà¡∑’Ë¡’Õ“°“√¡“°·≈–‡ªìπ√–¬–∑â“¬
¢Õß‚√§10-11 (late stage PDR, tractional retinal detach-
ment)

‡π◊ËÕß®“°°“√√—°…“„π√–¬–·√°¢Õß°“√‡°‘¥‚√§‡∫“

À«“π‡¢â“®Õª√– “∑μ“π—Èπ ‡ªìπÀ—«„® ”§—≠„π°“√≈¥¿“«–
μ“∫Õ¥„πºŸâªÉ«¬‡∫“À«“π ¥—ßπ—Èπ„πª√–‡∑» À√—∞Õ‡¡√‘°“
‚ª√·°√¡°“√¥Ÿ·≈ªÑÕß°—π¥«ßμ“„πºŸâªÉ«¬‡∫“À«“π (preven-
tive eye care programs for diabetic persons) ‰¥â∂Ÿ°
‡ πÕ‚¥¬ the National Eye Institute12, the Centers for
Disease Control and  Prevention13 ·≈– the American
Academy of Ophthalmology14 ‚¥¬°“√μ√«®®Õª√– “∑
μ“∑ÿ°ªï„πºŸâªÉ«¬‡∫“À«“π∑’Ë¬—ß‰¡à¡’æ¬“∏‘ ¿“æ∑’Ë®Õª√– “∑μ“
Õ¬à“ß‰√°Áμ“¡ À≈—ß®“°∑’Ë‰¥â¡’°“√°”Àπ¥‚ª√·°√¡°“√μ√«®
®Õª√– “∑μ“ ‡æ◊ËÕªÑÕß°—π¿“«–μ“∫Õ¥®“°‚√§‡∫“À«“π‡¢â“
®Õª√– “∑μ“ æ∫«à“Õ—μ√“„π°“√μ√«®  (compliance)  §àÕπ
¢â“ßμË” Õ¬Ÿà„π™à«ß√–À«à“ß√âÕ¬≈– 18 ∂÷ß√âÕ¬≈– 65 ‡©≈’Ë¬
ª√–¡“≥√âÕ¬≈– 50 ‡∑à“π—Èπ15-17

„π ªï §.». 1993 ‡√‘Ë¡¡’°“√„™â°≈âÕß¥‘®‘μÕ≈ (digital
camera) ¡“∂à“¬¿“æ®Õª√– “∑μ“ ‡æ◊ËÕ°“√§—¥°√ÕßºŸâªÉ«¬
‡∫“À«“π‡¢â“®Õª√– “∑μ“18-21 ´÷Ëß¡’¢âÕ¥’°«à“°≈âÕß‚æ≈“-
√Õ¬¥å22 ·≈–§¡™—¥°«à“°≈âÕß∑’Ë„™âøî≈å¡ 35 ¡‘≈≈‘‡¡μ√23-25

∑’Ë„™â„πÕ¥’μ ¢âÕ¥’¢Õß°≈âÕß¥‘®‘μÕ≈π’È§◊Õ “¡“√∂‡°Á∫¿“æ‡¢â“
‰ø≈å¢Õß‡§√◊ËÕß§Õ¡æ‘«‡μÕ√å‰¥â  “¡“√∂¥Ÿ‰¥â∑—π∑’‚¥¬‰¡àμâÕß
≈â“ßøî≈å¡°àÕπ ¡’§«“¡§¡™—¥ ·≈– “¡“√∂ àß¢âÕ¡Ÿ≈¿“æ‰ª
ª√÷°…“°—∫·æ∑¬åºŸâ‡™’Ë¬«™“≠‰¥â (telemedicine)26  “¡“√∂
∂à“¬¿“æ®Õª√– “∑μ“‚¥¬‰¡àμâÕß¢¬“¬¡à“πμ“‰¥â ‚¥¬∑“ß
∑ƒ…Ø’°“√§—¥°√Õß¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“ “¡“√∂
°√–∑”‰¥â‚¥¬°“√∂à“¬¿“æ¥‘®‘μÕ≈®“°°≈âÕß∂à“¬¿“æ¥‘®‘μÕ≈
™π‘¥‰¡àμâÕß¢¬“¬¡à“πμ“ ·μà°“√„™â‡§√◊ËÕß¡◊Õ¥—ß°≈à“«„π∑“ß
ªØ‘∫—μ‘ √«¡∑—Èß°“√ª√–¬ÿ°μå„™â„π«ß°«â“ß¢Õßª√–‡∑»®”μâÕß
‰¥â√—∫°“√»÷°…“‡æ‘Ë¡‡μ‘¡ πÕ°®“°π’È°“√§—¥°√Õß‚¥¬„™â∫ÿ§≈“°√
„π∑âÕß∑’Ë ‡™àπ ·æ∑¬åÀ√◊Õæ¬“∫“≈‡«™ªØ‘∫—μ‘∑—Ë«‰ª ¬—ß‡ªìπÕ’°
∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√§âπÀ“ºŸâªÉ«¬‡∫“À«“π‡¢â“μ“√“¬„À¡à‡æ◊ËÕ
 àßμàÕ®—°…ÿ·æ∑¬å

«— ¥ÿ·≈–«‘∏’°“√
§≥–«‘®—¬‰¥â®—¥°“√Õ∫√¡™à“ß‡∑§π‘§∂à“¬¿“æ·≈–

æ¬“∫“≈‡«™ªØ‘∫—μ‘ °àÕπ‡√‘Ë¡°“√«‘®—¬ ‡√‘Ë¡∑”°“√§—¥°√ÕßºŸâªÉ«¬
‚√§‡∫“À«“π√–À«à“ß‡¥◊Õπ°—π¬“¬π ∂÷ß μÿ≈“§¡ æ.». 2547
„π‚√ßæ¬“∫“≈ ÿ√‘π∑√å®”π«π 424 §π (848 μ“) ·≈–
‚√ßæ¬“∫“≈™ÿ¡™πª√– “∑ ®—ßÀ«—¥ ÿ√‘π∑√å®”π«π 421 §π
(842 μ“) ‚¥¬∑’ËºŸâªÉ«¬∑ÿ°§π®–‰¥â√—∫°“√μ√«®¥—ßπ’È

1. ‰¥â√—∫°“√∂à“¬¿“æ®Õª√– “∑μ“ ‚¥¬‡§√◊ËÕß∂à“¬
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¿“æ¥‘®‘μÕ≈∑’Ë‰¡àμâÕßÀ¬¥¬“¢¬“¬¡à“πμ“ (non-mydriatic
digital camera) √ÿàπ Kowa Vx company. Ltd. Tokyo,
Japan ‚¥¬™à“ß∂à“¬¿“æ∑’Ëºà“π°“√Ωñ°Õ∫√¡¡“·≈â« ∂à“¬¿“æ
¢π“¥ 45 ®”π«π 1 ¿“æμàÕμ“ À“°¿“æ‰¡à™—¥®–‰¥â√—∫
°“√∂à“¬¿“æÕ’°§√—ÈßÀ≈—ßÀ¬Õ¥¬“¢¬“¬¡à“πμ“·≈–Õà“πº≈‚¥¬
®—°…ÿ·æ∑¬å

2. ‰¥â√—∫°“√μ√«®®Õª√– “∑À≈—ß®“°À¬Õ¥¬“™“
(tetrecaine eye drop) ·≈–¬“¢¬“¬¡à“πμ“ (1% tropica-
mide) À≈—ß®“°¡à“πμ“¢¬“¬ ®–μ√«®μ“¥â«¬ direct  oph-
thalmoscope ‚¥¬æ¬“∫“≈ºŸâºà“π°“√Ωñ°Õ∫√¡¥â“π‡«™ªØ‘∫—μ‘
∑“ßμ“¡“·≈â«

3. ‰¥â√—∫°“√μ√«®∑“ß®Õª√– “∑μ“‚¥¬„™â‡§√◊ËÕß¡◊Õ
indirect ophthalmoscope Õ“®√à«¡°—∫°“√„™â slit lamp
·≈– fundus lens (+90 D) ‚¥¬®—°…ÿ·æ∑¬å„πæ◊Èπ∑’Ë‡æ◊ËÕ‡ªìπ
gold standard „π°“√«‘π‘®©—¬ºŸâªÉ«¬‡∫“À«“π‡¢â“μ“

ºŸâªÉ«¬∑ÿ°§π®–‰¥â√—∫°“√«—¥√–¥—∫ “¬μ“·≈–«—¥§«“¡
¥—πμ“ (Intraocular tension) ‡æ◊ËÕ§—¥°√Õß‚√§μâÕÀ‘π ·≈–
μâÕ°√–®°

°“√·∫àß√–¥—∫¢Õß‚√§‡∫“À«“π‡¢â“μ“μ“¡ Interna-
tional clinical diabetic retinopathy and diabetic macular
edema disease severity scales (Wilkinson CP, Ferris
FL III, Klein RE, et al. Global Diabetic Retinopathy
Project Group) ‚¥¬¡’√–¥—∫ ¥—ßπ’È

Grade 1 no DR
Grade 2 mild  NPDR: microaneurysm (Ma) only
Grade 3 moderate NPDR: more than just

microaneurysm but less than  severe NPDR
Grade 4 severe NPDR: more than 20 intra-

retinal hemorrhages in  each of  4 quadrants, definite
venous beading in 2 quadrants, prominent intraretinal
microvascular abnormalities (IRMA) in 1 quadrant
and no sings of proliferative retinopathy

Grade 5 PDR: neovascularization on optic disc
(NVD), neovasculization elsewhere (NVE), preretinal
hemorrhage, vitreous hemorrhage (VH), and tractional
retinal detachment (TRD)

macular edema (ME): retinal thickening within
2 disc diameter from macular center

NPDR = non proliferative diabetic retinopathy,

PDR = proliferative diabetic retinopathy
ºŸâªÉ«¬∑’Ëμ√«®æ∫ grade 4, 5 À√◊Õ macular edema

´÷Ëß®—¥‡ªìπ°≈ÿà¡ sight-threatening diabetic retinopathy;
STDR ®–∂Ÿ° àßª√÷°…“®—°…ÿ·æ∑¬å‡æ◊ËÕ°“√√—°…“μàÕ‰ª

 ∂‘μ‘°“√«‘®—¬
°“√«‘π‘®©—¬‡∫“À«“π‡¢â“μ“„π√–¬–μà“ßÊ ‚¥¬„™â DFC

·≈–æ¬“∫“≈‡«™ªØ‘∫—μ‘∑“ßμ“‡ª√’¬∫‡∑’¬∫°—∫°“√μ√«®®Õ
ª√– “∑μ“¥â«¬ indirect ophthalmoscope ‚¥¬®—°…ÿ·æ∑¬å
´÷Ëß∂◊Õ«à“‡ªìπ¡“μ√∞“π ‚¥¬„™â‚ª√·°√¡ SPSS version 11.5
„π°“√À“§à“ sensitivity, specificity, positive predic-tive
value, negative predictive value, likelihood ratio ´÷Ëß
§”π«≥‚¥¬„™âμ“√“ß standard 2x2 contingency

§à“„™â®à“¬„π°“√μ√«®§—¥°√Õß·μà≈–«‘∏’π—Èπ‰¥â√«¡§à“„™â
®à“¬¢Õß™à“ß∂à“¬¿“æ §à“°≈âÕß∂à“¬¿“æ §à“ºŸâμ√«® §à“¬“
§à“‡§√◊ËÕß¡◊Õμà“ßÊ ∑’ËμâÕß„™â„π°“√§—¥°√Õß„π·μà≈–«‘∏’

º≈°“√»÷°…“
ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë 2 (DM type II) ‰¥â√—∫°“√μ√«®

®Õª√– “∑μ“„π‚√ßæ¬“∫“≈ ÿ√‘π∑√å ®”π«π 848 μ“ 424
§π ™“¬ 93 §π À≠‘ß 331 §π Õ“¬ÿ‡©≈’Ë¬ 56+10.27 ªï ·≈–
„π‚√ßæ¬“∫“≈™ÿ¡™πª√– “∑ 842 μ“ 421 §π ™“¬ 86 §π
À≠‘ß 335 §π Õ“¬ÿ‡©≈’Ë¬ 55.95+9.731 ªï ¥—ßμ“√“ß∑’Ë 1 ·≈–
¡’§à“ technical failure rate ·≈– poor film rate ¥—ßμ“√“ß
∑’Ë 2

§—¥°√Õß‚¥¬®—°…ÿ·æ∑¬å (indirect ophthalmoscope)
‚√ßæ¬“∫“≈ ÿ√‘π∑√å ºŸâªÉ«¬ no DR 660 μ“ (√âÕ¬≈–

77.5), mild NPDR 51 μ“ (√âÕ¬≈– 5.7),  moderate. NPDR
101 μ“ (√âÕ¬≈– 11.7), severe NPDR 26 μ“ (√âÕ¬≈– 2.9),
PDR 10 μ“ (√âÕ¬≈– 1.1), ME 43 μ“ (√âÕ¬≈– 5)

‚√ßæ¬“∫“≈ª√“ “∑ ºŸâªÉ«¬ no DR 544 μ“ (√âÕ¬≈–
64.6), mild NPDR 162 μ“ (√âÕ¬≈– 19.5), moderate
NPDR 74 μ“ (√âÕ¬≈– 9.0), severe  NPDR 36 μ“ (√âÕ¬≈–
4.4), PDR 16 μ“ (√âÕ¬≈– 2.0), ME 27 μ“ (√âÕ¬≈– 3.25)

§—¥°√Õß‚¥¬°≈âÕß∂à“¬¿“æ®Õª√– “∑μ“ (DFC)
‚√ßæ¬“∫“≈ ÿ√‘π∑√å ºŸâªÉ«¬ no DR 645  μ“ (√âÕ¬≈–

75.4), mild  NPDR 29 μ“ (√âÕ¬≈– 2.8), moderate NPDR
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141 μ“ (√âÕ¬≈– 6.2), severe NPDR 16 μ“ (√âÕ¬≈– 1.5),
PDR 17 μ“ (√âÕ¬≈– 1.8), ME 57 μ“ (√âÕ¬≈– 6.72)

‚√ßæ¬“∫“≈ª√“ “∑ ºŸâªÉ«¬ no DR 653 μ“ (√âÕ¬≈–
74.7), mild NPDR 33 μ“ (√âÕ¬≈– 2.1), moderate NPDR
101 μ“ (√âÕ¬≈– 10.2), severe NPDR 29 μ“ (√âÕ¬≈–
3.2), PDR 16 μ“ (√âÕ¬≈– 1.7), ME 36 μ“ (√âÕ¬≈– 4.33)

§—¥°√Õß‚¥¬æ¬“∫“≈‡«™ªØ‘∫—μ‘∑“ßμ“ (direct oph-
thalmoscope)

‚√ßæ¬“∫“≈ ÿ√‘π∑√å ºŸâªÉ«¬ no DR 642 μ“ (√âÕ¬≈–
73.7), mild  NPDR 27 μ“ (√âÕ¬≈– 2.6), moderate NPDR
152 μ“ (√âÕ¬≈– 16.4),   severe NPDR 18 μ“ (√âÕ¬≈–
1.9), PDR 9 μ“ (√âÕ¬≈– 0.9), ME 66 μ“ (√âÕ¬≈– 7.78 )

‚√ßæ¬“∫“≈ª√“ “∑ ºŸâªÉ«¬ no DR 531 μ“ (√âÕ¬≈–
62.8), mild NPDR 79 μ“ (√âÕ¬≈– 9.4), moderate NPDR
196 μ“ (√âÕ¬≈– 23), severe NPDR 10 μ“ (√âÕ¬≈– 1.2),
PDR 16 μ“ (√âÕ¬≈– 1.9), ME 74 μ“ (√âÕ¬≈– 8.89)

‡π◊ËÕß®“°‡∫“À«“π¢÷Èπμ“√–¬–∑’ËμâÕß àßμàÕ®—°…ÿ·æ∑¬å
§◊Õ√–¬– severe NPDR, PDR ·≈– ME ¥—ßπ—Èπ®÷ß·∫àßμ“√“ß
2x2 ‡ªìπ 3 ·∫∫ §◊Õ

1. no DR °—∫ mild NPDR- PDR,
2. no DR- moderate NPDR °—∫ severe NPDR-

PDR
3. no ME °—∫ ME
§à“ sensitivity, specificity, predictive value,

likelihood ratio ¢Õß∑—Èß 3 «‘∏’ √–À«à“ß no DR °—∫ mild
NPDR-PDR · ¥ß„πμ“√“ß∑’Ë 3

§à“ sensitivity, specificity,  predictive value, like-
lihood ratio ¢Õß∑—Èß 3 «‘∏’ √–À«à“ß no DR-moderate
NPDR °—∫ PDR ¥—ßμ“√“ß∑’Ë 4

§à“ sensitivity, specificity,  predictive value, like-
lihood ratio  ¢Õß∑—Èß 3 «‘∏’ √–À«à“ß no ME °—∫ ME · ¥ß
„πμ“√“ß∑’Ë 5

Table 1. Characteristics of each screening site

* Macular examination by Ophthalmologist

Mean age (SD)
M:F
Prevalence of DR (eyes)
No DR
Mild
Moderate
Severe
PDR
Total
DME
No DME*

Surin province hospital

56.0+10.27
93:331

660 (77.83%)
51 (6.01%)
101 (11.91)
26 (3.07%)
10 (1.18%)
848 (100%)
43 (5.07%)

805 (94.93%)

Overall

55.97+10.00
179:666

1214 (71.83%)
213 (12.60%)
175 (10.35%)
62 (3.67%)
26 (1.54%)

1690 (100%)
70 (4.14%)
1620 (95.86)

Prasat community hospital

55.95+9.73
86:335

554 (65.80%)
162 (19.24%)
74 (8.79%)
36 (4.28%)
16 (1.90%)
842 (100%)
27 (3.21%)

815 (96.79%)

Table 2. Technical failure rate and Poor film rate

Surin province hospital
Prasat community hospital

Total screen (eye)

848
842

Poor film rate (dilated)

20 (2.36%)
67 (7.96%)

Technical failure rate

85 (10.02 %)
100 (11.88%)
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Table 3. Result of screening, compare between no DR and mild NPDR to PDR

DFC* at
Surin

province
hospital

0.22
0.61
0.88
0.58
0.89

0.42
4.93

2707.27

DFC* at Prasat
community hospital

0.34
0.45
0.95
0.81
0.77

0.19
8.21

4758.16

Total

0.28
0.51
0.91
0.68
0.83

0.32
5.54

Total

0.28
0.68
0.85
0.64
0.87

0.36
4.62

Prevalence
Sensitivity
Specificity
Positive predictive value
Negative predictive value
Posttest likelihood
if test negative
likelihood ratio
Cost-effectiveness
(Bath/person)

Nurse at
Surin

province
hospital

0.21
0.69
0.89
0.64
0.92

0.36
6.58

186.02

Nurse at Prasat
community hospital

0.35
0.67
0.80
0.65
0.82

0.35
3.41

143.44

*DFC = digital fundus camera

Table 4. Result of screening, compare between no DR to moderate NPDR and severe NPDR to PDR

DFC* at
Surin

province
hospital

0.04
0.64
0.99
0.75
0.98

0.25
71.82

17325.33

DFC* at Prasat
community hospital

0.07
0.53
0.98
0.66
0.97

0.34
27.34

14287.61

Total

0.05
0.57
0.99
0.70
0.98

0.30
41.17

Total

0.05
0.38
0.99
0.64
0.97

0.36
32.76

Prevalence
Sensitivity
Specificity
Positive predictive value
Negative predictive value
Posttest likelihood
if test negative
likelihood ratio
Cost-effectiveness
(Baht/person)

Nurse at
Surin

province
hospital

0.04
0.61
0.99
0.79
0.98

0.21
95.00

1613.17

Nurse at Prasat
community hospital

0.06
0.25
0.98
0.50
0.95

0.50
14.58

3633.36

*DFC = digital fundus camera
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Table 5. Result of screening, compare between no macular edema and macular edema

DFC* at
Surin

province
hospital

0.53
0.93
0.54
0.69
0.88

0.31
2.02

DFC* at Prasat
community hospital

0.28
0.68
0.79
0.56
0.86

0.44
3.18

Total

0.38
0.82
0.71
0.64
0.87

0.36
2.81

Total

0.39
0.87
0.54
0.55
0.86

0.45
1.87

Prevalence
Sensitivity
Specificity
Positive predictive value
Negative predictive value
Posttest likelihood
if test negative
likelihood ratio

Nurse at
Surin

province
hospital

0.54
0.87
0.42
0.64
0.73

0.36
1.51

Nurse at Prasat
community hospital

0.28
0.86
0.59
0.45
0.92

0.55
2.10

*DFC = digital fundus camera

§à“„™â®à“¬
μâπ∑ÿπ„π°“√§—¥°√ÕßºŸâªÉ«¬μàÕÀπ÷Ëß√“¬‰¥â¡“®“°μâπ∑ÿπ

∑—ÈßÀ¡¥À“√¥â«¬ºŸâªÉ«¬∑—ÈßÀ¡¥∑’Ë‰¥â√—∫°“√μ√«®§—¥°√Õß  unit
cost = total cost of screening/total cases ·≈–μâπ∑ÿπ
ª√– ‘∑∏‘º≈§◊Õ μâπ∑ÿπ∑—ÈßÀ¡¥À“√¥â«¬®”π«πºŸâªÉ«¬®√‘ß

cost-effectiveness =             total  Cost
    the  number  of  true  positive

the  number of  true  positive = test positive x sensitivity

«‘®“√≥å
®“°º≈°“√»÷°…“μ√«®§—¥°√ÕßºŸâªÉ«¬‡∫“À«“π‡¢â“®Õ

ª√– “∑μ“„π‚√ßæ¬“∫“≈ ÿ√‘π∑√å ·≈–„π‚√ßæ¬“∫“≈™ÿ¡™π
ª√“ “∑  æ∫«à“§à“ sensitity (no DR °—∫ moderate NPDR-
PDR) ¢Õß°“√μ√«®‚¥¬ DFC §◊Õ 0.61 ·≈– 0.45 ·≈–
°“√μ√«®‚¥¬æ¬“∫“≈‡«™ªØ‘∫—μ‘∑“ßμ“§◊Õ  0.69  ·≈–  0.67
æ∫«à“‰¡à·μ°μà“ß°—π∑“ß ∂‘μ‘ ·≈–§à“ sensitity (no DR-mo-
derate NPDR °—∫ severe NPDR-PDR) ¢Õß°“√μ√«®
‚¥¬ DFC §◊Õ 0.64 ·≈– 0.53 ·≈–°“√μ√«®‚¥¬æ¬“∫“≈
‡«™ªØ‘∫—μ‘∑“ßμ“§◊Õ 0.61 ·≈– 0.25 æ∫«à“°“√μ√«®‚¥¬
æ¬“∫“≈‡«™ªØ‘∫—μ‘∑“ßμ“„π‚√ßæ¬“∫“≈™ÿ¡™πª√“ “∑
§à“ sensitivity §àÕπ¢â“ßμË”  à«π§à“ specificity ¢Õß°“√μ√«®
‚¥¬ DFC §◊Õ 0.88 ·≈– 0.95 ·≈–°“√μ√«®‚¥¬æ¬“∫“≈

‡«™ªØ‘∫—μ‘∑“ßμ“§◊Õ 0.89 ·≈– 0.88  ‰¡à·μ°μà“ß°—π∑“ß ∂‘μ‘
·μàæ∫«à“§à“ sensitivity ·≈– specificity μË”°«à“°“√μ√«®¥â«¬
indirect ophthalmoscope ‚¥¬®—°…ÿ·æ∑¬åÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘μ‘ (P<0.001) ∑—Èß no DR °—∫ mild NPDR-PDR, no
DR- moderate NPDR °—∫ severe NPDR-PDR ·≈– no
ME °—∫ ME ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°

1. ª√– ∫°“√≥å¢Õßæ¬“∫“≈¬—ß¡’πâÕ¬
2. °“√∂à“¬‡æ’¬ßÀπ÷Ëß¿“æÕ“®‰¡à‡æ’¬ßæÕ„π°“√«‘π‘®©—¬
3. °“√μ√«®¥â«¬ indirect ophthalmoscope ‡ªìπ°“√

¥Ÿ¿“æ “¡¡‘μ‘ ·≈–‰¥â¢π“¥æ◊Èπ∑’Ëμ√«®¡“°°«à“ ®÷ß∂Ÿ°μâÕß°«à“
¢âÕ·μ°μà“ß√–À«à“ß‚√ßæ¬“∫“≈ ÿ√‘π∑√å·≈–ª√“ “∑

§◊Õ°“√∑’ËμâÕß‡§≈◊ËÕπ¬â“¬°≈âÕß∂à“¬¿“æ®Õª√– “∑μ“‰ª‡∑à“π—Èπ
 à«πμ—«·ª√Õ◊Ëπ‰¡à·μ°μà“ß°—π º≈∑’Ë‰¥â®÷ß‰¡à·μ°μà“ß°—π¡“°π—°
®÷ß √ÿª‰¥â«à“°“√μ√«®∑—Èß 2 «‘∏’ §◊Õ°“√μ√«®¥â«¬  DFC  ·≈–
æ¬“∫“≈‡«™ªØ‘∫—μ‘∑“ßμ“ º≈‰¡à·μ°μà“ß°—π ́ ÷Ëßμ√ß°—∫º≈°“√
»÷°…“„πμà“ßª√–‡∑» „πªï §.». 2003-2004 ‰¥â¡’√“¬ß“π°“√
»÷°…“‡ª√’¬∫‡∑’¬∫√–À«à“ßπ—°«—¥ “¬μ“°—∫°“√„™â°≈âÕß¥‘®‘μÕ≈
„π°“√μ√«®§—¥°√ÕßºŸâªÉ«¬‡∫“À«“π‡¢â“μ“„πª√–‡∑»Õ—ß°ƒ…
„π 2 æ◊Èπ∑’Ë‡ª√’¬∫‡∑’¬∫°—π27 æ∫«à“ sensitivity ·≈– speci-
ficity „°≈â‡§’¬ß°—π¡“° ‰¡à·μ°μà“ß°—π ·μàæ∫«à“¡’ com-
pliance rate ∑’ËμË”§◊Õ√âÕ¬≈– 45 „ππ—°«—¥ “¬μ“·≈–√âÕ¬≈–
50 „π°≈âÕß¥‘®‘μÕ≈ ‚¥¬μâπ∑ÿπª√– ‘∑∏‘º≈¢Õß°≈âÕß¥‘®‘μÕ≈
π—Èπ Ÿß°«à“
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 à«π°“√μ√«®À“®Õ√—∫¿“æ∫«¡π—Èπ æ∫«à“°“√μ√«®
¥â«¬«‘∏’ DFC ·≈–æ¬“∫“≈‡«™ªØ‘∫—μ‘∑“ßμ“¡’ sensitivity
§àÕπ¢â“ß Ÿß·μà specificity μË” ́ ÷Ëß°Áμ√ß°—∫§«“¡®√‘ß∑’Ë«à“  °“√
μ√«®¥â«¬«‘∏’ DFC ·≈–æ¬“∫“≈‡«™ªØ‘∫—μ‘∑“ßμ“ ‡ªìπ°“√
¥Ÿ¿“æ 2 ¡‘μ‘ ∑”„Àâ°“√¥Ÿ«à“®Õ√—∫¿“æ∫«¡À√◊Õ‰¡à ‡ªìπ ‘Ëß∑’Ë
¬“°„π°“√«‘π‘®©—¬ ®÷ß∑”„Àâ§à“ specificity μË”

√–¬–‡«≈“„π°“√μ√«®ºŸâªÉ«¬π—Èπ„°≈â‡§’¬ß°—π „πºŸâªÉ«¬
°≈ÿà¡·√°®–‡ ’¬‡«≈“°“√¢¬“¬¡à“πμ“°àÕπμ√«®®Õª√– “∑μ“
ª√–¡“≥ 30 π“∑’ ·μà„π°≈ÿà¡À≈—ß®–‰¡à‡ ’¬‡«≈“„π à«ππ’È‡π◊ËÕß
®“°∑”°“√À¬Õ¥¬“μàÕ‡π◊ËÕß°—π‰ª

μâπ∑ÿπª√– ‘∑∏‘º≈∑’Ë‰¥â®“°°“√μ√«®§—¥°√Õß∑—Èß  2  «‘∏’
æ∫«à“

1. μâπ∑ÿπ§à“‡§√◊ËÕß∂à“¬¿“æ®Õª√– “∑μ“ Ÿß¡“°  §◊Õ
ª√–¡“≥ 725.62 ∫“∑/§π ·≈– 707.50 ∫“∑/§π ‡¡◊ËÕ‡∑’¬∫
°—∫°“√μ√«®‚¥¬æ¬“∫“≈‡«™ªØ‘∫—μ‘‚¥¬„™â direct ophthal-
moscope ´÷Ëß¡’μâπ∑ÿπ§à“‡§√◊ËÕß¡◊Õª√–¡“≥ 0.40 ∫“∑/§π
∑”„Àâ§à“ cost-effectiveness  Ÿßμ“¡‰ª¥â«¬„π°≈ÿà¡ DFC
‡¡◊ËÕ‡∑’¬∫°—∫°“√μ√«®‚¥¬æ¬“∫“≈‡«™ªØ‘∫—μ‘‚¥¬„™â direct
ophthalmoscope ∑—Èßπ’È§à“‡™à“°≈âÕß∂à“¬¿“æ®Õμ“‡À¡“
‡¥◊Õπ≈– 300,000 ∫“∑

2. °“√∂à“¬¿“æ®Õª√– “∑μ“‚¥¬‰¡à¢¬“¬¡à“πμ“
æ∫«à“¡’ poor film rate ª√–¡“≥√âÕ¬≈– 10 ·μà‡¡◊ËÕ„™â¬“
À¬Õ¥¢¬“¬¡à“πμ“√à«¡¥â«¬®–æ∫ poor film rate ‡À≈◊Õ‡æ’¬ß
√âÕ¬≈– 2.4 („π √.æ. ÿ√‘π∑√å) ÷́Ëßμ√ß°—∫°“√»÷°…“„πμà“ß
ª√–‡∑»‚¥¬ Taylor R ·≈– Anne L Peters «à“„π°√≥’∑’Ë‰¡à
„™â¬“¢¬“¬¡à“πμ“π—Èπ ®–∑”„Àâ¡’ poor film rate ¢Õß°“√
∂à“¬¿“æ ¡“°°«à“√âÕ¬≈– 528-29 ¡’°“√»÷°…“‚¥¬ Lairson DR
·≈–§≥– æ∫«à“°“√∂à“¬¿“æ®Õª√– “∑μ“√à«¡°—∫°“√„™â
¬“À¬Õ¥¢¬“¬¡à“πμ“ “¡“√∂∑’Ë®–≈¥ poor film rate ®“°
√âÕ¬≈– 14  ¡“‡ªìπ√âÕ¬≈– 3.7 ‡∑à“π—Èπ30 „π°“√»÷°…“π’Èæ∫
«à“°“√„™â¬“À¬Õ¥¢¬“¬¡à“πμ“√à«¡¥â«¬®–∑”„Àâ poor film
rate ¢Õß°“√∂à“¬¿“æ≈¥≈ß ·≈–μâπ∑ÿπª√– ‘∑∏‘º≈¡“°¢÷Èπ
®“°°“√‡°Á∫¢âÕ¡Ÿ≈®√‘ß‰¡àæ∫¿“«–·∑√°´âÕπ®“°°“√„™â¬“
À¬Õ¥¢¬“¬¡à“πμ“∑—Èß 2 ‚√ßæ¬“∫“≈ º≈¥â“π‡»√…∞»“ μ√å
 “∏“√≥ ÿ¢„π°“√§—¥°√ÕßºŸâªÉ«¬‡∫“À«“π‡¢â“®Õª√– “∑
μ“π—Èπ ¡’¢âÕ¡Ÿ≈∑’Ëπà“ π„®¡“®“° the Harvard School of
Public Health, Boston, Massachusetts ¥—ßμ“√“ß 7

´÷Ëßæ∫«à“°“√À¬Õ¥¢¬“¬¡à“πμ“°àÕπ∂à“¬¿“æ¥â«¬

°≈âÕß¥‘®‘μÕ≈®–∑”„Àâº≈ sensitivity ·≈– specificity ¥’¢÷Èπ
¡“°°«à“°“√‰¡à„™â¬“ √«¡∑—Èß cost/true-positive case ®–
„Àâº≈μË”°«à“ ¥—ßπ—Èπ°“√À¬Õ¥¢¬“¬¡à“πμ“°àÕπ∂à“¬¿“æπà“
®–‡ªìπ«‘∏’°“√∑’Ë‡À¡“– ¡°«à“

3. °“√»÷°…“§√—Èßπ’È ‰¡à ‰¥â§‘¥§à“·√ß„π°“√Õà“πº≈
¿“æ∂à“¬®Õª√– “∑μ“¢Õß®—°…ÿ·æ∑¬å

4. °“√»÷°…“§√—Èßπ’È ‰¡à‰¥â§‘¥§à“Ωñ°Õ∫√¡ ”À√—∫æ¬“∫“≈
‡«™ªØ‘∫—μ‘∑“ßμ“·≈–™à“ß∂à“¬¿“æ‰«â¥â«¬

¥—ßπ—Èπ°“√∑’Ë®–≈¥μâπ∑ÿπ¢Õß°“√∂à“¬¿“æ®Õª√– “∑μ“
¥â«¬°≈âÕß¥‘®‘μÕ≈π—Èπ®–μâÕß∑”°“√μ√«®§—¥°√ÕßºŸâªÉ«¬
‡ªìπ®”π«π¡“°®÷ß®–∑”„Àâμâπ∑ÿπμàÕÀπà«¬≈¥≈ß·≈–‡æ‘Ë¡§à“
μâπ∑ÿπª√– ‘∑∏‘º≈„Àâ¡“°¢÷Èπ‰¥â

„πμà“ßª√–‡∑»‰¥â¡’°“√π”°≈âÕß¥‘®‘μÕ≈¡“∑”‡ªìπÀπà«¬
‡§≈◊ËÕπ∑’Ë§◊Õ „™â√∂∫√√∑ÿ° ´÷Ëß¿“¬„π¥—¥·ª≈ß„Àâ‡ªìπÀâÕß¡◊¥
·≈–∫√√®ÿ°≈âÕß¥‘®‘μÕ≈∑’Ë„™â∂à“¬¿“æ®Õª√– “∑ ·≈â«¢—∫√∂
π—Èπ‰ªμ“¡À¡Ÿà∫â“πμà“ßÊ‡æ◊ËÕ∂à“¬¿“æ®Õª√– “∑μ“ºŸâªÉ«¬
‡∫“À«“π31-32 ‡æ◊ËÕ·°âªí≠À“¢ÕßºŸâªÉ«¬„π°“√‰ªμ√«®μ‘¥μ“¡
∑’Ë‚√ßæ¬“∫“≈

 æ∫«à“¢âÕ¥’¢Õß°“√„™â Àπà«¬‡§≈◊ËÕπ∑’Ë∑’Ë„™â°≈âÕß¥‘®‘μÕ≈
∂à“¬¿“æ®Õª√– “∑ §◊Õ

1. ‡À¡“– ”À√—∫°“√§—¥°√ÕßºŸâªÉ«¬®”π«π¡“°
2. ‡À¡“– ”À√—∫ª√–‡∑»∑’Ë¡’æ◊Èπ∑’Ë°«â“ß„À≠à
3. °“√§¡π“§¡¢ÕßºŸâªÉ«¬‰¡à –¥«°
4. ‡À¡“– ”À√—∫ª√–‡∑»∑’Ë¡’∫ÿ§≈“°√¥â“π®—°…ÿ‰¡àæÕ
·μàæ∫¢âÕ‡ ’¬«à“
1. ‡À¡“– ¡°—∫ºŸâªÉ«¬∑’ËÕ¬Ÿàμ“¡™π∫∑Àà“ß‰°≈ ·μà‰¡à

‡À¡“– ¡°—∫ºŸâªÉ«¬„π‡¡◊Õß
2. ¡’ªí≠À“‡√◊ËÕß§«“¡‡ ’¬À“¬¢Õß‡≈π å°≈âÕß®“°

§«“¡™◊Èπ∑’Ë‡ª≈’Ë¬π·ª≈ß·≈–°“√‡§≈◊ËÕπ∑’Ë¢Õß√∂
3. ¡’ªí≠À“‡√◊ËÕß§«“¡‡ ’¬À“¬¢Õß‡§√◊ËÕß¡◊ÕÕ’‡≈§∑√Õ-

π‘°·≈–§Õ¡æ‘«‡μÕ√å
4. μâÕß„™â∫ÿ§≈“°√∑’ËΩñ°¡“ ”À√—∫°“√∂à“¬¿“æ‚¥¬

‡©æ“–
5. °“√∂à“¬¿“æ‡æ’¬ß 1 ¿“æ (45o) Õ“®‰¡à “¡“√∂

μ√«®§«“¡º‘¥ª°μ‘¢Õß®Õª√– “∑μ“‰¥â∑—ÈßÀ¡¥
6. ‰¡à “¡“√∂μ√«®§—¥°√Õß‚√§μ“Õ◊Ëπ ‡™àπ μâÕ °√–®°

μâÕÀ‘π ´÷Ëßæ∫¡“°¢÷Èπ„πºŸâªÉ«¬‚√§‡∫“À«“π
7. ¿“æ∑’Ë‰¥â‡ªìπ¿“æ 2 ¡‘μ‘ ‰¡à “¡“√∂μ√«®¿“«– ®Õ

ª√– “∑μ“∫«¡‰¥â
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Table 7. CIs for sensitivity and specificity

45o PHOTO
WITHOUT DILATION

0.61
0.72
0.50
0.85
0.89
0.81

45o PHOTO
WITH DILATION

0.81
0.90
0.72
0.96
0.99
0.94

OPHTHALMOLOGIST
EXAMINATION

0.33
0.44
0.22
1.00
1.00
0.99

TECHNICIAN
EXAMINATION

0.07
0.14
0

0.99
1.00
0.97

Sensitivity
Upper 95% CI
Lower 95% CI

Specificity
Upper 95%  CI
Lower 95%  CI

Table 6. Cost of screening

Direct Ophthalmoscope

1. ∫ÿ§§≈“°√
æ¬“∫“≈ 2 §π §à“‡©≈’Ë¬‡ß‘π‡¥◊Õπ  16,500 ∫“∑
§à“·√ß/ 1 «—π 16,500/20 = 825 ∫“∑/«—π
§à“·√ß«—¥ VA 4200/20 = 210 ∫“∑/«—π
(‡ß‘π‡¥◊Õπ‡®â“Àπâ“∑’Ë«—¥ “¬μ“À“√«—π∑”°“√)
§à“·√ßÀ¬Õ¥¬“¢¬“¬¡à“πμ“ = 4200/20 = 210 ∫“∑/«—π

   √«¡ = 825+210+210 = 1,245 ∫“∑
1245/50  = 24.90 ∫“∑/§π

(μ√«®μ“‡©≈’Ë¬ 50 §π/«—π)

2. §à“«— ¥ÿ
    √«¡§à“¬“¢¬“¬¡à“πμ“ = 38.67 ∫“∑/§π

3. §à“§√ÿ¿—≥±å
μâπ∑ÿπ direct ophthalmoscope μàÕ‡¥◊Õπ
(§à“‡ ◊ËÕ¡√“§“§‘¥∑’Ë 5 ªï)

= 10,000  (5 ªï)
    5x12
= 166.70 ∫“∑
= 166.70

                                  424
= 0.39 ∫“∑/§π

√«¡μàÕ§π 63.96  ∫“∑/§π

Direct Ophthalmoscope

1. ∫ÿ§§≈“°√
™à“ß∂à“¬¿“æ      7,700  = 385 ∫“∑/«—π

  20
§à“·√ß«—¥ VA 4,200 = 210  ∫“∑/«—π

  20
√«¡ = 385+210 = 595 ∫“∑

595/50 = 11.9 ∫“∑/§π
(μ√«®μ“‡©≈’Ë¬ 50 §π/«—π)

2. «— ¥ÿ
     §à“·ºàπ¢âÕ¡Ÿ≈   10  ∫“∑/§π

3.  §à“§√ÿ¿—≥±å
    Digital camera 300,000 = 707.5 ∫“∑

 424
(§à“‡™à“‡§√◊ËÕß DFC 300,000 ∫“∑μàÕ‡¥◊Õπ)

√«¡μàÕ§π 729.40 ∫“∑/§π

8. ‰¡à “¡“√∂∑”„πºŸâªÉ«¬∑’Ë‰¡à “¡“√∂π—Ëß‰¥â À√◊Õ —Ëπ
μ≈Õ¥‡«≈“

9. °“√ Ÿ≠À“¬¢Õß¿“æ ·≈–ªí≠À“°“√®—¥‡°Á∫‰ø≈å
¿“æ

‡¡◊ËÕæ∫ªí≠À“¥—ß°≈à“« °“√„™âÀπà«¬‡§≈◊ËÕπ∑’Ë¢Õß°≈âÕß

¥‘®‘μÕ≈ ®÷ß„™â‡©æ“–„πª√–‡∑»∑’Ëª√–™“™πÕ¬Ÿà°√–®—¥°√–®“¬
·≈–æ◊Èπ∑’Ë°«â“ß„À≠à ‡™àπ „πª√–‡∑»·§π“¥“ „πª√–‡∑»
Õ—ß°ƒ…®÷ßÀ—π°≈—∫¡“„™â°≈âÕß¥‘®‘μÕ≈‚¥¬μ‘¥μ—Èß‰«âμ“¡»Ÿπ¬å
 ÿ¢¿“æ™ÿ¡™π ‚¥¬¡’‚√ßæ¬“∫“≈À≈—° ´÷Ëß¡’°≈âÕß¥‘®‘μÕ≈π’È
·≈â«π”°≈âÕßπ’È‡§≈◊ËÕπ¬â“¬‰ªμ‘¥μ—Èß‰«âμ“¡»Ÿπ¬å ÿ¢¿“æ™ÿ¡™π
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μà“ßÊ „π®—ßÀ«—¥π—Èπ ‡™àπ‡¥’¬«°—∫„π°“√»÷°…“π’È ª√–‡∑»
Õ—ß°ƒ…‰¥â‡√‘Ë¡¡’°“√π” National screening for diabetic
retinopathy ‚¥¬‡√‘Ë¡®—¥´◊ÈÕ°≈âÕß¥‘®‘μÕ≈ 33 ¡“™à«¬„π°“√
μ√«®§—¥°√Õß

Dr James Mason33 ‰¥â„Àâ§«“¡‡ÀÁπ«à“ °“√„™â°≈âÕß
¥‘®‘μÕ≈„π°“√§—¥°√Õß‡∑’¬∫°—∫°“√„™âπ—°«—¥ “¬μ“‰¥âº≈‰¡à
·μ°μà“ß°—π„π·ßà sensitivity ·≈– specificity §◊Õ¡“°°«à“
80% º≈°“√»÷°…“„π¥â“π health economic analysis ∑’Ë
ºà“π¡“∑—Èß„πÕ—ß°ƒ…·≈–Õ‡¡√‘°“°Á¬—ß‰¡à‡ªìπ°“√»÷°…“∑’Ë¥’
´÷Ëß®”‡ªìπ∑’Ë®–μâÕß¡’°“√»÷°…“μàÕ‰ªÕ’°  ´÷Ëß°“√∑” national
screening program π—ÈπÕ“®‰¡à‡À¡“– ¡‡∑à“°“√∑” local
screening program Õ’°∑—Èß national screening program
¢ÕßÕ—ß°ƒ…π’È ¬—ß‰¡à “¡“√∂μ√«®§—¥°√ÕßºŸâªÉ«¬μâÕ°√–®°
μâÕÀ‘π  ́ ÷Ëß‡ªìπ‚√§∑’Ëæ∫∫àÕ¬¡“°„πºŸâªÉ«¬‡∫“À«“π‰¥â À≈“¬
°“√»÷°…“∑’Ë∫àß™’È«à“°“√μ√«®§—¥°√Õß‡∫“À«“π‡¢â“®Õª√– “∑
μ“π—ÈπÕ“®®–„™â°“√μ√«®∑ÿ° 2-3 ªï  ·∑π°“√μ√«®∑ÿ°ªï°Á‰¥â
´÷Ëß®–‰¥âμâπ∑ÿπ ª√– ‘∑∏‘¿“æ¡“°°«à“34-35 °“√μ√«®§—¥°√Õß
‚¥¬°≈âÕß¥‘®‘μÕ≈π—Èπ „π°“√»÷°…“®–æ∫«à“‰¥âº≈¥’ ·μà„π§«“¡
‡ªìπ®√‘ß¬—ß¡’ªí≠À“Õ’°¡“°¡“¬∑’Ë‰¡à‡§¬æ∫„π°“√»÷°…“‡¡◊ËÕ
π”¡“„™â®√‘ß ·≈–§«“¡®”‡ªìπ §«“¡‡À¡“– ¡„π·μà≈–æ◊Èπ∑’Ë
°Á®–·μ°μà“ß°—π‰ª „π∫“ßæ◊Èπ∑’ËÕ“®®–„™âπ—°«—¥ “¬μ“®–
‡À¡“– ¡°«à“°“√„™â°≈âÕß¥‘®‘μÕ≈  æ∫«à“ national screening
program ‰¡àª√– ∫§«“¡ ”‡√Á®„πÕ—ß°ƒ…·≈–‡«≈ å„π°“√
μ√«®§—¥°√ÕßºŸâªÉ«¬‡∫“À«“π‚¥¬„™â°≈âÕß¥‘®‘μÕ≈

°“√μ√«®‚¥¬„™â°≈âÕß¥‘®‘μÕ≈¬—ß‰¡à “¡“√∂ √ÿª«à“‰¥â
º≈¥’°«à“ °“√μ√«®§—¥°√Õß‚¥¬∫ÿ§§≈“°√∑“ß°“√·æ∑¬åÕ◊Ëπ
·≈–°≈âÕß¥‘®‘μÕ≈‰¡à “¡“√∂μ√«®§—¥°√Õß‚√§μ“Õ◊Ëπ‰¥â ‡™àπ
‚√§μâÕ°√–®° ‚√§μâÕÀ‘π ´÷Ëßæ∫¡“°„πºŸâªÉ«¬‡∫“À«“π

Õ¬à“ß‰√°Áμ“¡‰¡à«à“®–„™â«‘∏’‰ÀπμâÕß§”π÷ß∂÷ßÀ≈“¬ªí®®—¬
ª√–°Õ∫°—π ®÷ß ¡§«√∑’Ë®–‰¥â∑”°“√«‘®—¬‡æ‘Ë¡‡μ‘¡„π·μà≈–
√Ÿª·∫∫‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈∑’Ë·∑â®√‘ß·≈–‡À¡“– ¡ ”À√—∫·μà≈–
¿Ÿ¡‘¿“§¢Õßª√–‡∑» ´÷Ëß¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√ªØ‘∫—μ‘®√‘ß®–™à«¬
„π°“√μ—¥ ‘π„®∑’Ë∂Ÿ°μâÕßÕ—π®–°”Àπ¥‡ªìππ‚¬∫“¬¢Õß
ª√–‡∑» ´÷Ëß®–‡ªìπª√–‚¬™πåμàÕºŸâªÉ«¬‡∫“À«“π¡“°∑’Ë ÿ¥
π—Ëπ‡Õß

* À¡“¬‡Àμÿ
 Technical failure rate À¡“¬∂÷ß °“√∑’Ë‰¡à “¡“√∂

∂à“¬¿“æ‰¥â ‡™àπ ºŸâªÉ«¬ —Ëπ π—Ëß‰¡à‰¥â √«¡∂÷ß¿“æ∑’Ë‰¡à “¡“√∂

·ª≈º≈‰¥â‡π◊ËÕß®“°§ÿ≥¿“æ¢Õß¿“æ‰¡à¥’æÕ
Poor film rate  À¡“¬∂÷ß ¿“æ∑’Ë∂à“¬ÕÕ°¡“§ÿ≥¿“æ

‰¡à¥’æÕ∑’Ë®–Õà“π∂÷ß·¡â®–„™â¬“¢¬“¬¡à“πμ“√à«¡¥â«¬
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