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Abstract

Objective: To study the effectiveness of the blink stimulating software (NU blink) in computer users with

moderate dry eye while working at a computer screen

Study Design: Developmental and interventional study

Methods: Eighteen participants who regularly worked at a computer screen and were diagnosed with

moderate dry eye disease were evenly randomized into 2 groups; the NU blink group and the 20/20/20 group

with average age of 31.22+6.76 and 27.33+9.26 years, respectively. Ocular Surface Disease Index (OSDI)

questionnaire, blink rate, corneal staining, and tear break-up time (TBUT) were recorded before and after

receiving intervention for 1 and 2 weeks. Data was analyzed using the mixed model ANOVA and Friedman

test.

Results: At 2 weeks, in the NU blink group, OSDI scores significantly decreased from baseline (p = 0.013)

and blink rate tended to increase from baseline (p= 0.439). However, there was no difference in TBUT and

corneal staining between baseline and at 1 and 2 weeks after using the software. No significant changes in

all outcome parameters were found in the 20/20/20 group. When comparing the 2 groups, there was no

significant difference in OSDI, blink rate, TBUT, and corneal staining between 2 groups; however, there was

a trend toward increased blink rate in the NU blink group.

Conclusions: The NU blink software can reduce dry eye symptoms in computer users with moderate dry

eye disease after using it for 2 weeks. There is also a trend of increasing blink rate at the same time point.

However, no significant changes in corneal staining and TBUT can be observed. Large scale, long-term

studies are necessary to further investigate the effectiveness of this software. Thai J Ophthalmol 2018;

January-June 32(1): 1-12.
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∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬: ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘º≈¢Õß°“√„™â´Õøμå·«√å NU blink „π¢≥–∑’Ë∑”ß“πÀπâ“§Õ¡æ‘«‡μÕ√å

μàÕ√–¥—∫§«“¡√ÿπ·√ß¢Õßμ“·Àâß

«‘∏’«‘®—¬: °“√«‘®—¬‡™‘ßæ—≤π“·≈–‡™‘ß∑¥≈Õß‡ª√’¬∫‡∑’¬∫

«‘∏’°“√: ∑¥ Õ∫„π°≈ÿà¡Õ“ “ ¡—§√∑’Ë¡’Õ“°“√μ“·Àâß√–¥—∫ª“π°≈“ß®“°°“√„™â§Õ¡æ‘«‡μÕ√å ®”π«π 18 §π ·∫àß‡ªìπ 2 °≈ÿà¡

‚¥¬«‘∏’ ÿà¡ °≈ÿà¡≈– 9 §π §◊Õ °≈ÿà¡∑’Ë„™â´Õøμå·«√å NU blink ·≈–°≈ÿà¡ 20/20/20 Õ“¬ÿ‡©≈’Ë¬‡∑à“°—∫ 31.22+6.76 ·≈–

27.33+9.26 ªï μ“¡≈”¥—∫ ∑”°“√‡°Á∫¢âÕ¡Ÿ≈‚¥¬„™â·∫∫ Õ∫∂“¡¥—™π’‚√§º‘«μ“ Õ—μ√“°“√°–æ√‘∫μ“ √–¥—∫°“√μ‘¥ ’¢Õß

°√–®°μ“ ·≈–§«“¡‡ ∂’¬√¢ÕßπÈ”μ“ °àÕπ‰¥â√—∫´Õøμå·«√åÀ√◊Õ‚ª√·°√¡„Àâ§«“¡√Ÿâ 20/20/20 ·≈–À≈—ß‰¥â√—∫∑’Ë 1  —ª¥“Àå

·≈– 2  —ª¥“Àå «‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â ∂‘μ‘ The Mixed Model ANOVA ·≈– Friedman test

º≈°“√»÷°…“: „π°≈ÿà¡ NU blink ¡’º≈≈¥§à“§–·ππ¥—™π’‚√§º‘«μ“Õ¬à“ß¡’π—¬ ”§—≠ (p = 0.013) ¿“¬„π —ª¥“Àå∑’Ë 2 ·≈–¡’

·π«‚πâ¡‡æ‘Ë¡Õ—μ√“°“√°–æ√‘∫μ“ ·μà‰¡à¡’º≈μàÕ§à“§«“¡‡ ∂’¬√¢ÕßπÈ”μ“ ·≈–°“√μ‘¥ ’¢Õß°√–®°μ“  à«π°≈ÿà¡‚ª√·°√¡„Àâ

§«“¡√Ÿâ 20/20/20 ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß„π∑ÿ°μ—«·ª√ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡ ‰¡àæ∫§«“¡·μ°μà“ß¢Õß§à“μ—«·ª√∑ÿ°§à“

·μà°≈ÿà¡ NU blink ¡’·π«‚πâ¡‡æ‘Ë¡Õ—μ√“°“√°–æ√‘∫μ“‰¥â¥’°«à“°≈ÿà¡ 20/20/20

 √ÿª: °“√„™â´Õøμå·«√å NU blink ‡ªìπ‡«≈“ 2  —ª¥“Àå ≈¥√–¥—∫§«“¡√ÿπ·√ß¢ÕßÕ“°“√μ“·Àâß‰¥â ·≈–¡’·π«‚πâ¡‡æ‘Ë¡

Õ—μ√“°“√°–æ√‘∫μ“ ·μà¬—ß‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß°“√μ‘¥ ’¢Õß°√–®°μ“ ·≈–√–¥—∫§«“¡‡ ∂’¬√¢ÕßπÈ”μ“ °“√»÷°…“

§√—ÈßμàÕ‰ª§«√∑”°“√»÷°…“„π™à«ß‡«≈“∑’Ëπ“π¢÷Èπ ®—°…ÿ‡«™ “√ 2018; ¡°√“§¡-¡‘∂ÿπ“¬π 32(1): 1-12.
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ºŸâπ‘æπ∏å∑—ÈßÀ¡¥‰¡à¡’ à«π‡°’Ë¬«¢âÕßÀ√◊Õº≈ª√–‚¬™πå„¥Ê °—∫º≈‘μ¿—≥±å∑’Ë‰¥â°≈à“«Õâ“ß∂÷ß„πß“π«‘®—¬π’È

ª≥μ»¡ ‡ßà“¬ÿ∏“°√, æ.∫.1

Original Article/π‘æπ∏åμâπ©∫—∫

ªπ¥“ ‡μ™∑√—æ¬åÕ¡√2, √—∞¿Ÿ¡‘ «√“πÿ “ πå3, °—≈¬“√—μπå °Õßªí≠≠“2,
®“√ÿ«√√≥ ¡’‡æ’¬√2, ¿—∑√’¬“ ‡ √’ —πμ‘«ß»å2 ·≈– »»‘∏√ ©‘¡∫√√‡∑‘ß2



3ª√– ‘∑∏‘º≈¢Õß°“√„™â´Õøμå·«√å°√–μÿâπ°“√°–æ√‘∫μ“„πºŸâ„™âß“π§Õ¡æ‘«‡μÕ√å∑’Ë¡’Õ“°“√μ“·Àâß

∫∑π”
„πªí®®ÿ∫—π§Õ¡æ‘«‡μÕ√å‰¥â‡¢â“¡“‡ªìπ à«πÀπ÷Ëß„π°“√

„™â™’«‘μª√–®”«—π·≈–°“√∑”ß“π ®“°º≈ ”√«®ª√–™“°√Õ“¬ÿ

6 ªï¢÷Èπ‰ªª√–¡“≥ 62.6 ≈â“π§π„πª√–‡∑»‰∑¬ ¡’ºŸâ „™â

§Õ¡æ‘«‡μÕ√å 21.8 ≈â“π§π (√âÕ¬≈– 34.9) ·≈–¡’·π«‚πâ¡

°“√„™â§Õ¡æ‘«‡μÕ√å‡æ‘Ë¡¢÷Èπ1 πÕ°®“°π’È¬—ßæ∫«à“°“√„™â

§Õ¡æ‘«‡μÕ√å¡“°°«à“ 4 ™—Ë«‚¡ßμàÕ«—π ‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ë

 ”§—≠μàÕ°“√‡°‘¥‚√§μ“·Àâß (Dry Eye Disease; DED) ∑’Ë

‡°‘¥®“°°“√„™â§Õ¡æ‘«‡μÕ√å2 ´÷Ëß‚√§μ“·Àâß∑’Ë‡°‘¥®“°°“√„™â

§Õ¡æ‘«‡μÕ√å∑”„ÀâºŸâ„™âß“π¡’Õ“°“√√–§“¬‡§◊Õß √Ÿâ ÷°· ∫μ“

¡’Õ“°“√·æâ· ß πÈ”μ“‰À≈ ·≈–°“√¡Õß‡ÀÁπ‰¡à™—¥‡®π3  àß

º≈„Àâª√– ‘∑∏‘¿“æ„π°“√∑”ß“π≈¥≈ß

°“√»÷°…“§«“¡™ÿ°¢Õß‚√§μ“·Àâß∑’Ë‡°‘¥®“°°“√„™â

ß“π§Õ¡æ‘«‡μÕ√å„πª√–‡∑»≠’ËªÿÉπ „πªï æ.». 2551 æ∫«à“

¡’ºŸâ∑’Ë¡’Õ“°“√¢Õß‚√§μ“·ÀâßÕ¬à“ß√ÿπ·√ß (¡’Õ“°“√μ“·Àâß

·≈–√–§“¬‡§◊Õßμ“μ≈Õ¥‡«≈“À√◊Õ∫àÕ¬§√—Èß) 711 §π ®“°

2,640 §π„π‡æ»™“¬ (√âÕ¬≈– 26.9) ·≈– 436 §π ®“°

909 §π„π‡æ»À≠‘ß (√âÕ¬≈– 48.0)2 ·≈– “‡Àμÿ ”§—≠∑’Ë

∑”„Àâ‡°‘¥‚√§μ“·Àâß §◊Õ Õ—μ√“°“√°–æ√‘∫μ“¢ÕßºŸâªØ‘∫—μ‘ß“π

≈¥≈ß∑—Èß„πºŸâ∑’Ëª°μ‘À√◊Õ∑’Ë¡’μ“·Àâß√à«¡¥â«¬4-6 ‚¥¬ª°μ‘¡πÿ…¬å

¡’°“√°–æ√‘∫μ“‡æ◊ËÕ√—°…“§«“¡ ¡¥ÿ≈¢Õßæ◊Èπº‘« à«πÀπâ“

¢Õß¥«ßμ“ (Ocular surface) ‡æ◊ËÕ„Àâæ◊Èπº‘«¢Õß¥«ßμ“¡’

§«“¡™ÿà¡™◊Èπ5

® “ °ªí ≠À “μ “·Àâ ß ∑’Ë ‡ °‘ ¥ ¢÷È π ® “ ° ° “ √ „ ™â ß “ π

§Õ¡æ‘«‡μÕ√å®÷ß‰¥â¡’°“√æ—≤π“´Õøμå·«√å‡æ◊ËÕ„™â „π°“√

™à«¬‡À≈◊ÕºŸâ „™âß“π§Õ¡æ‘«‡μÕ√å ‚¥¬‡√‘Ë¡®“°°“√æ—≤π“

´Õøμå·«√å„π°“√μ√«®°“√°–æ√‘∫μ“√–À«à“ß°“√„™âß“π

§Õ¡æ‘«‡μÕ√å7-11 ·≈–‡æ‘Ë¡§«“¡ “¡“√∂„π°“√°√–μÿâπ°“√

°–æ√‘∫μ“ ‚¥¬„πªï æ.». 2552 Divjak ·≈– Bischof ‰¥â¡’

°“√æ—≤π“´Õøμå·«√å‡æ◊ËÕμ√«®«‘‡§√“–Àå°“√°–æ√‘∫μ“„π

¢≥–∑’Ë„™â§Õ¡æ‘«‡μÕ√å ´÷Ëß„™â°≈âÕß‡«Á∫·§¡∑’Ëμ‘¥μ—Èß∫πÀπâ“

®Õ§Õ¡æ‘«‡μÕ√å„π°“√μ‘¥μ“¡°“√‡§≈◊ËÕπ‰À«¢Õßμ“ °“√

°–æ√‘∫μ“ §«“¡∂’Ë √–¬–‡«≈“°“√°–æ√‘∫ μ≈Õ¥®πÕ—μ√“

°“√°–æ√‘∫ ·≈–‡¡◊ËÕæ∫æƒμ‘°√√¡∑’Ë∫àß∫Õ°∂÷ßÕ“°“√≈â“

®“°°“√„™â “¬μ“‡ªìπ√–¬–‡«≈“π“π √–∫∫®–‡μ◊Õπ·≈–

‡ πÕ„ÀâºŸâ „™â ‰¥â¡’°“√ºàÕπ§≈“¬ ‡™àπ °“√æ—° “¬μ“ ·μà

√–∫∫ªØ‘∫—μ‘°“√π’È ‰¡à‰¥â√–∫ÿ®”π«πÀ√◊Õ‡«≈“„π°“√æ—°„Àâ°—∫

ºŸâ„™âß“π12 „πªï æ.». 2556 Portello et al. »÷°…“°“√„™â

´Õøμå·«√å‡æ◊ËÕ§«∫§ÿ¡°“√°–æ√‘∫μ“ ‚¥¬°“√„™â‡ ’¬ß‡μ◊Õπ

„ÀâºŸâ„™âß“π°–æ√‘∫μ“∑ÿ°Ê 4 «‘π“∑’ ·≈–¥Ÿº≈°àÕπ·≈–À≈—ß

°“√„™âß“π‡æ’¬ß·§à§√—Èß‡¥’¬«‡∑à“π—Èπ ®÷ß∑”„Àâº≈¢Õß°“√

»÷°…“¬—ß‰¡à “¡“√∂·°â ‰¢Õ“°“√μ“·Àâß∑’Ë‡°‘¥®“°°“√„™âß“π

§Õ¡æ‘«‡μÕ√å‰¥âÕ¬à“ß™—¥‡®π ·μàæ∫«à“ “¡“√∂‡æ‘Ë¡Õ—μ√“°“√

°–æ√‘∫μ“‰¥âÕ¬à“ß¡’π—¬ ”§—≠13 Õ¬à“ß‰√°Áμ“¡ ‰¥â¡’√“¬ß“π

«à“°“√„™â‡ ’¬ß‡μ◊Õπ„Àâ°–æ√‘∫μ“∑ÿ°Ê 4 «‘π“∑’ ∑”„Àâ

√∫°«πºŸâªØ‘∫—μ‘ß“π·≈–∑”„Àâ°“√°√–æ√‘∫μ“‰¡à‡ªìπ‰ªμ“¡

∏√√¡™“μ‘14 „πªï æ.». 2557 ¡’°“√»÷°…“«à“μ—«°√–μÿâπ√Ÿª·∫∫

„¥ “¡“√∂°√–μÿâπºŸâ„™âß“π„Àâ°–æ√‘∫μ“‰¥â¥’∑’Ë ÿ¥ ‚¥¬·∫àß

ÕÕ°‡ªìπ 4 √Ÿª·∫∫§◊Õ °“√‡ª≈’Ë¬πÀπâ“®Õ„Àâ‡ªìπ ’¢“«„π

√–¬–‡«≈“ —ÈπÊ °“√∑”„Àâ¿“æ„π®Õ§Õ¡æ‘«‡μÕ√å‰¡à™—¥ °“√

·®âß‡μ◊Õπ·∫∫· ¥ß ’¢Õ∫Àπâ“®Õ ·≈–°“√·®âß‡μ◊Õπ·∫∫

Àπâ“μà“ß¢π“¥‡≈Á° æ∫«à“ °“√∑”„Àâ¿“æ„π®Õ§Õ¡æ‘«‡μÕ√å

‰¡à™—¥‡ªìπ√Ÿª·∫∫∑’Ë¡’ª√– ‘∑∏‘¿“æ¡“°∑’Ë ÿ¥ √∫°«π°“√

∑”ß“ππâÕ¬ ·≈–∑”„ÀâºŸâ„™âß“πæ÷ßæÕ„®¡“°∑’Ë ÿ¥3 ·≈–„πªï

æ.». 2558 Nosch et al. ¡’°“√ √â“ß´Õøμå·«√å¢÷Èπ¡“„À¡à

‡√’¬°«à“ çblink blinké ‡æ◊ËÕ°√–μÿâπ„ÀâºŸâ∑’Ë¡’Õ“°“√μ“·Àâß∑’Ë

‡°‘¥®“°°“√„™â§Õ¡æ‘«‡μÕ√å°–æ√‘∫μ“‡æ‘Ë¡¢÷Èπ ´Õøμå·«√å¡’

√–∫∫°“√·®âß‡μ◊Õπ„ÀâºŸâ„™â°–æ√‘∫μ“∑ÿ°Ê 15 «‘π“∑’ ·≈–„Àâ

ºŸâ „™âß“π°–æ√‘∫μ“ 2 §√—Èß ‡ªìπ‡«≈“ 1  —ª¥“Àå º≈°“√

ª√–‡¡‘π√–¥—∫μ“·Àâß‚¥¬„™â·∫∫ Õ∫∂“¡ Ocular Surface

Disease Index (OSDI) °àÕπ·≈–À≈—ß°“√„™â´Õøμå·«√å

çblink blinké æ∫«à“ Õ“°“√μ“·Àâß≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠14

Õ¬à“ß‰√°Áμ“¡ °“√»÷°…“¢Õß Nosch et al. ¬—ß‰¡à¡’°“√«—¥

√–¥—∫Õ“°“√μ“·Àâß∑“ß§≈‘π‘° ¡’·§à°“√ª√–‡¡‘π√–¥—∫μ“·Àâß

‚¥¬„™â·∫∫ Õ∫∂“¡‡∑à“π—Èπ

´Õøμå·«√å çNU blinké ‡ªìπ√–∫∫μ√«®®—∫·≈–·®âß

‡μ◊Õπ°“√°–æ√‘∫μ“¥â«¬°≈âÕß‡«Á∫·§¡ ‚¥¬√—∞¿Ÿ¡‘ «√“πÿ “ πå

®’√“¿“ ∑‘æ°√≥å ·≈– ‘∑∏‘»—°¥‘Ï ∑‘‚π ¿“§«‘™“«‘»«°√√¡‰øøÑ“

·≈–§Õ¡æ‘«‡μÕ√å §≥–«‘»«°√√¡»“ μ√å ¡À“«‘∑¬“≈—¬

π‡√»«√ ‚¥¬„™â§Õ¡æ‘«‡μÕ√å·≈–°≈âÕß‡«Á∫·§¡§«“¡≈–‡Õ’¬¥
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720p ∑’Ëμ‘¥μ—Èß°—∫§Õ¡æ‘«‡μÕ√å ¡’§à“‡ø√¡‡√∑ 30 ‡ø√¡μàÕ

«‘π“∑’ ´÷Ëß´Õøμå·«√åπ’È ‰¥â∂Ÿ°æ—≤π“¢÷Èπ‚¥¬„™â¿“…“ C++

∫π√–∫∫ªØ‘∫—μ‘°“√ Windows 10 ¥â«¬‰≈∫√“√’‚Õ‡æπ ’́«’

(OpenCV) ·≈–¥’≈‘∫ (Dlib) (Õ¬Ÿà√–À«à“ß°“√‡μ√’¬¡μâπ©∫—∫)

√–∫∫®–μ√«®®—∫°“√°–æ√‘∫μ“¢ÕßºŸâ„™â ·≈–·®âß‡μ◊Õπ‡¡◊ËÕ

ºŸâ „™â ‰¡à°–æ√‘∫μ“¿“¬„π 4-8 «‘π“∑’ ´÷ËßºŸâ«‘®—¬‰¥âÕÕ°·∫∫

°“√·®âß‡μ◊Õπ 3 ·∫∫ ‰¥â·°à °“√·®âß‡μ◊Õπ·∫∫Àπâ“μà“ß

¢π“¥‡≈Á° °“√∑”„Àâ¿“æ∫π®Õ§Õ¡æ‘«‡μÕ√å‰¡à™—¥ ·≈–°“√

·®âß‡μ◊Õπ·∫∫· ¥ß ’¢Õ∫Àπâ“®Õ πÕ°®“°π—Èπ¡’°“√∫—π∑÷°

Õ—μ√“°“√°–æ√‘∫μ“√–À«à“ßªØ‘∫—μ‘ß“π§Õ¡æ‘«‡μÕ√å

®“°¢âÕ®”°—¥„π°“√»÷°…“«‘®—¬∑’Ëºà“π¡“ §◊Õ √Ÿª·∫∫¢Õß

´Õøμå·«√å∑’Ë‰¡à‡À¡“– ¡ ‰¡à¥÷ß¥Ÿ¥§«“¡ π„®¢ÕßºŸâ„™âß“π

∑”„Àâ ‰¡à “¡“√∂§«∫§ÿ¡„ÀâºŸâ „™âß“πªØ‘∫—μ‘μ“¡‰¥â ¡’°“√

°√–μÿâπ°“√°–æ√‘∫μ“∑’Ë‰¡à‡ªìπ∏√√¡™“μ‘∑”„ÀâºŸâ„™âß“π√Ÿâ ÷°∂Ÿ°

√∫°«π®“°´Õøμå·«√å ·≈–¬—ß‰¡à¡’°“√ª√–‡¡‘π∑’Ë‡ªìπ°“√«—¥

§à“∑“ß§≈‘π‘°∑’Ë„™â¬◊π¬—πº≈°“√»÷°…“ ¡’‡æ’¬ß°“√„™â·∫∫

ª√–‡¡‘π·∫∫ Õ∫∂“¡ OSDI ¥—ßπ—Èπ§≥–ºŸâ«‘®—¬®÷ß π„®

»÷°…“º≈¢Õß°“√„™â´Õøμå·«√å çNU blinké „π°“√‡æ‘Ë¡

Õ—μ√“°“√°–æ√‘∫μ“ ·≈–≈¥√–¥—∫§«“¡√ÿπ·√ß¢ÕßÕ“°“√

μ“·Àâß‚¥¬ª√–‡¡‘π®“°·∫∫ Õ∫∂“¡ ·≈–°“√«—¥§à“∑“ß

§≈‘π‘°

«‘∏’«‘®—¬
°“√«‘®—¬π’Èºà“π°“√√—∫√Õß®“°§≥–°√√¡°“√®√‘¬∏√√¡

°“√«‘®—¬„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬π‡√»«√ √À—  IRB no.1043/

59  ‡ªìπ°“√«‘®—¬‡™‘ßæ—≤π“·≈–‡™‘ß∑¥≈Õß‡ª√’¬∫‡∑’¬∫ ‚¥¬

∑”°“√»÷°…“„πª√–™“°√∑’ËÕ“»—¬Õ¬Ÿà„πÕ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥

æ‘…≥ÿ‚≈° ´÷Ëß¡’ªí≠À“Õ“°“√μ“·Àâß√–¥—∫ª“π°≈“ß®“°°“√

„™â§Õ¡æ‘«‡μÕ√å‚¥¬¡’§ÿ≥ ¡∫—μ‘μ“¡‡°≥±å°“√§—¥‡≈◊Õ°¥—ß

μàÕ‰ªπ’È §◊Õ Õ“¬ÿ 20 ªï¢÷Èπ‰ª „™âß“π§Õ¡æ‘«‡μÕ√å‡©≈’Ë¬Õ¬à“ß

πâÕ¬«—π≈– 4 ™—Ë«‚¡ß °“√∑¥ Õ∫§«“¡‡ ∂’¬√¢ÕßπÈ”μ“ (Tear

break-up time; TBUT) πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 10 «‘π“∑’

·≈–·∫∫ Õ∫∂“¡¥—™π’ ‚√§º‘«μ“ ¡’™à«ß§–·ππÕ¬Ÿà∑’Ë 20

§–·ππ¢÷Èπ‰ª ‚¥¬¡’‡°≥±å§—¥ÕÕ° §◊Õ ª√‘¡“≥πÈ”μ“μ√«®

‚¥¬«‘∏’ Schirmerûs test15 πâÕ¬°«à“ 5 ¡‘≈≈‘‡¡μ√ ¡’√–¥—∫

°“√¡Õß‡ÀÁπ∑’Ë ‰¡à ‰¥â√—∫°“√·°â ‰¢„π√–¬– 40 ‡´πμ‘‡¡μ√

πâÕ¬°«à“ 20/30 „™â‡≈π å —¡º—  (Contact lens) ¡’‚√§μ“

Õ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√Õ—°‡ ∫·≈–μ‘¥‡™◊ÈÕ (Other ocular

diseases) ¡’‚√§∑’Ë àßº≈μàÕº‘« à«πÀπâ“≈Ÿ°μ“À√◊Õ™—ÈππÈ”μ“

‡™àπ Sjogrenûs syndrome ‚√§‰¢¢âÕÕ—°‡ ∫ (Rheumatoid

arthritis) μâÕ≈¡ (Pinguecula) μâÕ‡π◊ÈÕ (Pterygium) ¡’

ª√–«—μ‘‰¥â√—∫∫“¥‡®Á∫ (Ocular trauma) À√◊Õ¡’ª√–«—μ‘

ºà“μ—¥‡°’Ë¬«°—∫μ“ ‡™àπ ºà“μ—¥·°â ‰¢ “¬μ“ ºà“μ—¥Àπ—ßμ“

ºà“μ—¥°√–®°μ“ ‡ªìπμâπ √—∫ª√–∑“π¬“À√◊Õ„™â¬“À¬Õ¥μ“∑’Ë

 àßº≈μàÕº‘« à«πÀπâ“≈Ÿ°μ“À√◊Õ™—ÈππÈ”μ“ «—¬À¡¥ª√–®”‡¥◊Õπ

(Menopause) ·≈–μ—Èß§√√¿å (Pregnant)

ºŸâ‡¢â“√à«¡°“√«‘®—¬∑’Ëºà“π‡°≥±å∑—ÈßÀ¡¥∂Ÿ°·∫àßÕÕ°‡ªìπ

2 °≈ÿà¡·∫∫ ÿà¡ ‚¥¬ºŸâ‡¢â“√à«¡°“√«‘®—¬‰¡à∑√“∫«à“μπ‡ÕßÕ¬Ÿà

„π°≈ÿà¡„¥ ¡’‡æ’¬ßºŸâ«‘®—¬∑’Ë∑√“∫ ∑”°“√‡°Á∫¢âÕ¡Ÿ≈ ‰¥â·°à Õ“¬ÿ

‡æ» √–¬–‡«≈“∑’Ë„™â§Õ¡æ‘«‡μÕ√å (Time) Õ“°“√μ“·Àâß‚¥¬

„™â·∫∫ Õ∫∂“¡¥—™π’‚√§º‘«μ“ (Ocular surface disease

index; OSDI) Õ—μ√“°“√°–æ√‘∫μ“ (Blink rate; BR) °“√

μ‘¥ ’¢Õß°√–®°μ“ (Corneal staining; CS) ·≈–√–¥—∫

§«“¡‡ ∂’¬√¢ÕßπÈ”μ“ ÷́Ëß∑¥ Õ∫„πÕÿ≥À¿Ÿ¡‘ÀâÕß∑’Ë 25 Õß»“

‡´≈‡´’¬  °àÕπ‰¥â√—∫´Õøμå·«√åÀ√◊Õ‚ª√·°√¡„Àâ§«“¡√Ÿâ

20/20/20 ·≈–À≈—ß‰¥â√—∫∑’Ë 1  —ª¥“Àå ·≈– 2  —ª¥“Àå

·∫∫ Õ∫∂“¡¥—™π’‚√§º‘«μ“„™â·∫∫ Õ∫∂“¡ Ocular

surface disease index (OSDI)16 ·ª≈‡ªìπ¿“…“‰∑¬·≈–

‰¥â∑”°“√∑¥ Õ∫§«“¡μ√ß‡™‘ß‡π◊ÈÕÀ“ (Content Validity)

‚¥¬„ÀâºŸâ‡™’Ë¬«™“≠ 3 ∑à“π ª√–°Õ∫¥â«¬ ®—°…ÿ·æ∑¬å 2 ∑à“π

·≈–π—°∑—»π¡“μ√»“ μ√å 1 ∑à“π „™â·∫∫μ√«® Õ∫§«“¡

μ√ß‡™‘ß‡π◊ÈÕÀ“¢Õß·∫∫ Õ∫∂“¡¥—™π’‚√§º‘«μ“ §”π«≥§à“

¥—™π’§«“¡ Õ¥§≈âÕß (Index of Item-objective Congru-

ence: IOC) ‡∑à“°—∫ 0.89

°“√«—¥Õ—μ√“°“√°–æ√‘∫μ“ ‚¥¬ºŸâ‡¢â“√à«¡°“√«‘®—¬æ‘¡æå

¢âÕ§«“¡∑’ËºŸâ«‘®—¬‡μ√’¬¡‰«â„Àâ∫π§Õ¡æ‘«‡μÕ√å‡ªìπ√–¬–‡«≈“

15 π“∑’ ‚¥¬¢≥–∑’Ëæ‘¡æå´Õøμå·«√å®–∫—π∑÷°°“√°–æ√‘∫μ“

‡æ◊ËÕ«—¥Õ—μ√“°“√°–æ√‘∫μ“„π™à«ß 5 π“∑’ ÿ¥∑â“¬14

°“√ àÕß¥Ÿ°“√μ‘¥ ’¢Õß°√–®°μ“¥â«¬«‘∏’ Oxford

Schema15,17,18 «—¥§«“¡‡ ∂’¬√¢ÕßπÈ”μ“18 3 §√—Èß·≈â«À“



5ª√– ‘∑∏‘º≈¢Õß°“√„™â´Õøμå·«√å°√–μÿâπ°“√°–æ√‘∫μ“„πºŸâ„™âß“π§Õ¡æ‘«‡μÕ√å∑’Ë¡’Õ“°“√μ“·Àâß

§à“‡©≈’Ë¬

„π°≈ÿà¡ NU blink ºŸâ«‘®—¬®–μ‘¥μ—Èß´Õøμå·«√å çNU

blinké ·≈–°≈âÕß‡«Á∫·§¡°—∫§Õ¡æ‘«‡μÕ√åÀ√◊Õ‚πâμ∫ÿä°¢Õß

ºŸâ‡¢â“√à«¡°“√«‘®—¬ ºŸâ‡¢â“√à«¡°“√«‘®—¬®– “¡“√∂∑”ß“π‰¥âμ“¡

ª°μ‘ ´Õøμå·«√åμ√«®®—∫°“√°–æ√‘∫μ“®–∑”ß“πÕ—μ‚π¡—μ‘

‡¡◊ËÕºŸâ‡¢â“√à«¡°“√«‘®—¬‡ªî¥„™â‡§√◊ËÕß§Õ¡æ‘«‡μÕ√å ´÷Ëß®–·®âß

‡μ◊Õπ‡¡◊ËÕºŸâ‡¢â“√à«¡°“√«‘®—¬‰¡à°–æ√‘∫μ“¿“¬„π 6 «‘π“∑’

‚¥¬ºŸâ‡¢â“√à«¡°“√«‘®—¬ “¡“√∂‡≈◊Õ°√Ÿª·∫∫°“√·®âß‡μ◊Õπ

μ“¡§«“¡™Õ∫ 3 √Ÿª·∫∫ ‰¥â·°à ·∫∫Àπâ“μà“ß¢π“¥‡≈Á° ·∫∫

∑”„Àâ¿“æ∫π®Õ§Õ¡æ‘«‡μÕ√å‰¡à™—¥ (Blur) ·≈–·∫∫· ¥ß

 ’·¥ß∑’Ë¢Õ∫Àπâ“®Õ ´Õøμå·«√å®–∑”°“√∫—π∑÷°º≈°“√‡¢â“

„™âß“π·∫∫Õ—μ‚π¡—μ‘ ‡æ◊ËÕμ√«® Õ∫ª√‘¡“≥°“√‡¢â“„™âß“π

‚ª√·°√¡´Õøμå·«√å

∑—Èß°≈ÿà¡ NU blink ·≈–°≈ÿà¡ 20/20/20 ®–‰¥â√—∫

·ºàπ´’¥’„Àâ§«“¡√Ÿâ 20/20/20 rule ‡æ◊ËÕ·π–π”«à“‡¡◊ËÕ„™â

§Õ¡æ‘«‡μÕ√åμ‘¥μàÕ°—πμàÕ‡π◊ËÕß 20 π“∑’ §«√æ—° “¬μ“‚¥¬

°“√„Àâ¡Õß∑’Ë‰°≈ 20 øÿμ ‡ªìπ‡«≈“ 20 «‘π“∑’3,19 ‚¥¬§≥–

ºŸâ«‘®—¬®–¢Õ„ÀâºŸâ‡¢â“√à«¡°“√«‘®—¬»÷°…“¢âÕ¡Ÿ≈„π·ºàπ´’¥’

Õ¬à“ßπâÕ¬ 1 §√—Èß ·≈–æ¬“¬“¡ªØ‘∫—μ‘μ“¡§”·π–π”∑’ËÕ¬Ÿà

„π·ºàπ´’¥’

∫—π∑÷°·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘‚¥¬„™â‚ª√·°√¡

IBM SPSS statistics version 21 «‘‡§√“–Àå¢âÕ¡Ÿ≈∑—Ë«‰ª

‰¥â·°à Õ“¬ÿ √–¬–‡«≈“„π°“√„™â§Õ¡æ‘«‡μÕ√å ‚¥¬„™â ∂‘μ‘

Mann-Whitney U test ·≈–π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∑¥ Õ∫

‰¥â·°à §–·ππ¥—™π’‚√§º‘«μ“ §«“¡‡ ∂’¬√¢ÕßπÈ”μ“ √–¥—∫

°“√μ‘¥ ’¢Õß°√–®°μ“ ·≈–Õ—μ√“°“√°–æ√‘∫μ“ ¡“«‘‡§√“–Àå

°“√°√–®“¬μ—«ª°μ‘¢Õß¢âÕ¡Ÿ≈ (Normality test) ¥â«¬ ∂‘μ‘

Kolmogorov-Smirnov-test ∂â“¢âÕ¡Ÿ≈¡’°“√°√–®“¬μ—«

·∫∫ª°μ‘®–∑”°“√À“§à“‡©≈’Ë¬ ·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π

®“°π—Èπ∑”°“√«‘‡§√“–Àå§«“¡·ª√ª√«π‡¡◊ËÕ¡’°“√«—¥´È”¢Õß

§–·ππ¥—™π’‚√§º‘«μ“ §«“¡‡ ∂’¬√¢ÕßπÈ”μ“ √–¥—∫°“√

μ‘¥ ’¢Õß°√–®°μ“ ·≈–Õ—μ√“°“√°–æ√‘∫μ“√–À«à“ß°àÕπ

·≈–À≈—ß®“° —ª¥“Àå∑’Ë 1 ·≈– —ª¥“Àå∑’Ë 2 ¿“¬„π·≈–

√–À«à“ß°≈ÿà¡ NU blink ·≈–°≈ÿà¡ 20/20/20 ¥â«¬ ∂‘μ‘

Mixed model (2x3) ANOVA ∂â“æ∫«à“¡’§«“¡·μ°μà“ß

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘  (p < 0.05) ®–∑”°“√«‘‡§√“–Àå

Bonferroni post hoc test μàÕ‰ª ·μà∂â“¢âÕ¡Ÿ≈¡’°“√

°√–®“¬μ—«‰¡àª°μ‘ ®–∑”°“√«‘‡§√“–Àå‡æ◊ËÕÀ“§à“¡—∏¬∞“π

(median) ·≈–§à“§«Õ√å‰∑≈å∑’Ë 1 (Q1) ·≈–§«Õ√å‰∑≈å∑’Ë 3

(Q3) ®“°π—Èπ®–„™â ∂‘μ‘ Non-parametric §◊Õ Friedman

test ∂â“æ∫«à“¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p < 0.05) ®–∑”°“√«‘‡§√“–Àå Wilcoxon signed-rank test

μàÕ‰ª „π°“√«‘‡§√“–Àå§«“¡·μ°μà“ß√–À«à“ß°àÕπ·≈–À≈—ß

®“° —ª¥“Àå∑’Ë 1 ·≈– —ª¥“Àå∑’Ë 2 ¿“¬„π°≈ÿà¡ NU blink ·≈–

°≈ÿà¡ 20/20/20 ·≈–„™â ∂‘μ‘ Mann-Whitney U test ‡æ◊ËÕ

«‘‡§√“–Àå§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡ NU blink ·≈–°≈ÿà¡

20/20/20 „π·μà≈–™à«ß‡«≈“

º≈°“√«‘®—¬
¡’ºŸâ‡¢â“√à«¡°“√»÷°…“∑—ÈßÀ¡¥ 32 §π ºà“π°“√§—¥°√Õß

μ“¡‡°≥±å°“√§—¥‡¢â“ 18 §π ·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡ §◊Õ°≈ÿà¡

NU blink ·≈–°≈ÿà¡ 20/20/20 °≈ÿà¡≈– 9 §π ‚¥¬·μà≈–°≈ÿà¡

·∫àß‡ªìπ‡æ»™“¬®”π«π 5 §π ·≈–‡æ»À≠‘ß®”π«π 4 §π

ºŸâ ‰¡àºà“π‡°≥±å§—¥‡¢â“ 14 §π ·∫àß‡ªìπ ºŸâ∑’Ë ‰¡à “¡“√∂

‡¢â“√à«¡ß“π«‘®—¬‰¥âÕ¬à“ßμàÕ‡π◊ËÕß 4 §π ‰¡àºà“π·∫∫ Õ∫∂“¡

¥—™π’‚√§º‘«μ“ 4 §π ‰¡àºà“π°“√∑¥ Õ∫°“√À≈—Ëß¢ÕßπÈ”μ“

2 §π ·≈–¡’‚√§∑’Ë àßº≈μàÕº‘« à«πÀπâ“≈Ÿ°μ“ À√◊Õ™—ÈππÈ”μ“

4 §π

Õ“¬ÿ √–¬–‡«≈“„π°“√„™â§Õ¡æ‘«‡μÕ√å §–·ππ¥—™π’

‚√§º‘«μ“ §«“¡‡ ∂’¬√¢ÕßπÈ”μ“ √–¥—∫°“√μ‘¥ ’¢Õß°√–®°

μ“ ·≈–Õ—μ√“°“√°–æ√‘∫μ“√–À«à“ß°≈ÿà¡ NU blink ·≈–

20/20/20 °àÕπ‰¥â√—∫´Õøμå·«√å‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘μ‘ ¥—ß· ¥ß„πμ“√“ß∑’Ë 1

®“°°“√»÷°…“æ∫§à“‡©≈’Ë¬ ( à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π)

¢Õß§à“§–·ππ¥—™π’‚√§º‘«μ“ ·≈– §«“¡‡ ∂’¬√¢ÕßπÈ”μ“

§à“¡—∏¬∞“π (æ‘ —¬√–À«à“ß§«Õ√å‰∑≈å) ¢Õß§à“√–¥—∫°“√μ‘¥ ’

¢Õß°√–®°μ“ ·≈–Õ—μ√“°“√°–æ√‘∫μ“„π°≈ÿà¡ NU blink

·≈–°≈ÿà¡ 20/20/20 „π™à«ß°àÕπ‰¥â√—∫´Õøμå·«√å°—∫¿“¬À≈—ß

‰¥â√—∫´Õøμå·«√å 1  —ª¥“Àå ·≈– 2  —ª¥“Àå ¥—ß· ¥ß„πμ“√“ß

∑’Ë 2
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μ“√“ß∑’Ë 1 °“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬ ( à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π) ·≈–§à“¡—∏¬∞“π (§à“æ‘ —¬√–À«à“ß§«Õ√å‰∑≈å) ¢ÕßÕ“¬ÿ √–¬–‡«≈“„π

°“√„™â§Õ¡æ‘«‡μÕ√å §à“ OSDI, TBUT(Right eye, RE), TBUT (Left eye, LE), CS (RE), CS (LE)  ·≈– BR °àÕπ

‰¥â√—∫´Õøμå·«√å (Baseline) √–À«à“ß°≈ÿà¡ NU blink °—∫°≈ÿà¡ 20/20/20

¢âÕ¡Ÿ≈, Àπà«¬

Age Mean (SD), ªï

Time Mean (SD), ™—Ë«‚¡ß

OSDI Mean (SD), §–·ππ

TBUT (RE) Mean (SD), «‘π“∑’

TBUT (LE) Mean (SD), «‘π“∑’

CS (RE) Median (IQR), √–¥—∫

CS (LE) Median (IQR), √–¥—∫

BR Median (IQR), §√—Èß/π“∑’

°≈ÿà¡ NU blink (n=9)

31.22 (6.76)

4.44 (1.81)

43.98 (17.07)

4.47 (0.72)

4.59 (1.19)

1.00 (0.00, 1.50)

1.00 (0.00 , 2.00)

2.80 (1.60, 19.40)

°≈ÿà¡ 20/20/20 (n=9)

27.33 (9.26)

6.22 (2.11)

39.55 (15.72)

4.63 (1.26)

4.58 (0.66)

1.00 (0.00, 1.00)

1.00 (0.50 , 1.00)

2.40 (1.50, 22.00)

p-value

0.324*

0.73*

0.575*

0.744*

0.975*

0.931**

0.605**

0.863**

À¡“¬‡Àμÿ: √–¥—∫π—¬ ”§—≠ p < 0.05, * «‘‡§√“–Àå‚¥¬„™â ∂‘μ‘ Independent sample T test, ** «‘‡§√“–Àå‚¥¬„™â ∂‘μ‘ Mann-Whitney U Test

μ—«¬àÕ : OSDI = §à“§–·ππ¥—™π’‚√§º‘«μ“ TBUT = §«“¡‡ ∂’¬√¢ÕßπÈ”μ“ CS = §à“√–¥—∫°“√μ‘¥ ’¢Õß°√–®°μ“ BR = Õ—μ√“°“√°–æ√‘∫μ“

μ—«·ª√, Àπà«¬

OSDI, §–·ππ

TBUT (RE), «‘π“∑’

TBUT (LE), «‘π“∑’

CS (RE), √–¥—∫

CS (LE), √–¥—∫

BR, §√—Èß/π“∑’

°≈ÿà¡ NU blink (n=9)

Baseline 1 Wk. 2 Wks.

43.98 38.66 31.94

(17.07) (13.14) (15.73)

4.47 4.89 4.29

(0.72) (1.16) (0.98)

4.59 5.13 4.65

(1.19) (0.75) (0.58)

1.00 0.00 1.00

(0.00, 1.50) (0.00, 1.00) (0.00, 2.00)

1.00 0.00 1.00

(0.00, 2.00) (0.00, 1.50)  (0.50, 2.00)

2.80 4.00 5.40

(1.60, 19.40) (3.00, 23.50) (2.90, 20.60)

°≈ÿà¡ 20/20/20 (n=9)

Baseline 1 Wk. 2 Wks.

39.55 33.57 31.29

(15.72) (18.65) (11.82)

4.63 4.78 4.73

(1.26) (0.46) (0.72)

4.58 4.36 4.76

(0.66) (0.52) (0.77)

1.00 0.00 1.00

(0.00, 1.00) (0.00, 1.00) (0.00, 1.00)

1.00 1.00 1.00

(0.50, 1.00) (0.00, 1.00) (0.00, 1.50)

2.40 3.00 3.20

(1.50, 22.00) (1.50, 15.90)  (1.70, 11.50)

À¡“¬‡Àμÿ: Baseline À¡“¬∂÷ß °àÕπ‰¥â√—∫´Õøμå·«√å, 1 Wk. À¡“¬∂÷ß °“√∑¥ Õ∫ª√– ‘∑∏‘º≈‡¡◊ËÕ§√∫ 1  —ª¥“Àå, 2 Wks. À¡“¬∂÷ß °“√

∑¥ Õ∫ª√– ‘∑∏‘º≈‡¡◊ËÕ§√∫ 2  —ª¥“Àå

μ—«¬àÕ : OSDI = §à“§–·ππ¥—™π’‚√§º‘«μ“ TBUT = §«“¡‡ ∂’¬√¢ÕßπÈ”μ“ CS = §à“√–¥—∫°“√μ‘¥ ’¢Õß°√–®°μ“ BR = Õ—μ√“°“√°–æ√‘∫μ“

μ“√“ß∑’Ë 2 · ¥ß§à“‡©≈’Ë¬ ( à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π) ¢Õß§à“ OSDI ·≈– TBUT (RE), TBUT (LE) ·≈–§à“¡—∏¬∞“π (æ‘ —¬√–À«à“ß

§«Õ√å‰∑≈å) ¢Õß§à“ CS (RE), CS (LE) ·≈– BR „π°≈ÿà¡ NU blink ·≈–°≈ÿà¡ 20/20/20 „π™à«ß°àÕπ·≈–À≈—ß‰¥â√—∫

´Õøμå·«√å 1  —ª¥“Àå ·≈– 2  —ª¥“Àå



7ª√– ‘∑∏‘º≈¢Õß°“√„™â´Õøμå·«√å°√–μÿâπ°“√°–æ√‘∫μ“„πºŸâ„™âß“π§Õ¡æ‘«‡μÕ√å∑’Ë¡’Õ“°“√μ“·Àâß

º≈°“√«‘‡§√“–Àå‚¥¬„™â Mixed model (2x3) ANOVA

æ∫«à“§à“§–·ππ¥—™π’ ‚√§º‘«μ“ ¡’§«“¡·μ°μà“ßÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘μ‘√–À«à“ß™à«ß‡«≈“¿“¬„π°≈ÿà¡ (p = 0.001)

·μà‰¡àæ∫§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡ ·≈–§«“¡ —¡æ—π∏å

√–À«à“ß°≈ÿà¡°—∫™à«ß‡«≈“ (p > 0.05) πÕ°®“°π’È¬—ßæ∫«à“

§à“§«“¡‡ ∂’¬√¢ÕßπÈ”μ“ ∑—Èß¢Õßμ“¢â“ß ấ“¬·≈–¢â“ß¢«“

‰¡à¡’§«“¡·μ°μà“ß√–À«à“ß™à«ß‡«≈“¿“¬„π°≈ÿà¡‡¥’¬«°—π ‰¡à¡’

§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡ ·≈–‰¡à¡’§«“¡ —¡æ—π∏å√–À«à“ß

°≈ÿà¡°—∫™à«ß‡«≈“ (p > 0.05) ¥—ßμ“√“ß∑’Ë 3 ·≈– Bonferroni

post hoc Test „π°“√‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß¢Õß§à“

§–·ππ¥—™π’‚√§º‘«μ“ æ∫«à“ §à“‡©≈’Ë¬¢Õß§à“§–·ππ¥—™π’

‚√§º‘«μ“ „π°≈ÿà¡∑’Ë ‰¥â√—∫´Õøμå·«√å NU blink ¡’§«“¡

·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘√–À«à“ß™à«ß‡«≈“°àÕπ‰¥â√—∫

´Õøμå·«√å (Baseline) °—∫À≈—ß‰¥â√—∫´Õøμå·«√å 2  —ª¥“Àå

(p = 0.013) ¥—ßμ“√“ß∑’Ë 4

®“°°“√«‘‡§√“–Àå§«“¡·μ°μà“ß¿“¬„π°≈ÿà¡√–À«à“ß

™à«ß‡«≈“°àÕπ‰¥â√—∫´Õøμå·«√å °—∫¿“¬À≈—ß‰¥â√—∫´Õøμå·«√å

‡ªìπ‡«≈“ 1 ·≈– 2  —ª¥“Àå‚¥¬„™â ∂‘μ‘ Friedman º≈°“√

μ“√“ß∑’Ë 3  º≈°“√«‘‡§√“–Àå Mixed Model (2 x 3) ANOVA ¢Õß§à“ OSDI, TBUT (RE) ·≈– TBUT (LE)

¢âÕ¡Ÿ≈

OSDITime

Group

Time x Group

TBUT (RE)Time

Group

Time x Group

TBUT (LE)Time

Group

Time x Group

Df F P-value

2, 32 9.497 0.001*

1, 16 0.248 0.625

2, 32 0.526 0.596

2, 32 1.101 0.345

1, 16 0.232 0.636

2, 32 0.679 0.514

2, 32 0.223 0.801

1, 16 1.035 0.324

2, 32 1.815 0.179

À¡“¬‡Àμÿ:  √–¥—∫π—¬ ”§—≠ p value < 0.05

μ—«¬àÕ : OSDI = §à“§–·ππ¥—™π’‚√§º‘«μ“ TBUT = §«“¡‡ ∂’¬√¢ÕßπÈ”μ“

μ“√“ß∑’Ë 4 · ¥ß§à“‡©≈’Ë¬ (Mean) ·≈–§à“§«“¡§≈“¥‡§≈◊ËÕπ¡“μ√∞“π (Standard error) ¢Õß§à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ OSDI

√–À«à“ß™à«ß‡«≈“°àÕπ‰¥â√—∫´Õøμå·«√å (Baseline) °—∫¿“¬À≈—ß‰¥â√—∫´Õøμå·«√å 1  —ª¥“Àå ·≈– 2  —ª¥“Àå¢Õß°≈ÿà¡ NU

blink ·≈–°≈ÿà¡ 20/20/20  ·≈–§à“°“√‡ª≈’Ë¬π·ª≈ß√–À«à“ß°≈ÿà¡„π·μà≈–™à«ß‡«≈“

Outcome   Time frame               °“√‡ª≈’Ë¬π·ª≈ß¿“¬„π°≈ÿà¡

variables °≈ÿà¡ NU blink p-value °≈ÿà¡ 20/20/20 p-value

OSDI, §–·ππ Baseline-1 wk. 5.320 (3.11) 0.319 5.98 (3.11) 0.217

Baseline-2 wks. 12.040 (3.62) 0.013* 8.26 (3.62) 0.110

À¡“¬‡Àμÿ: √–¥—∫π—¬ ”§—≠∑“ß ∂‘μ‘ p <  0.05 * À¡“¬∂÷ß §«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—π¿“¬„π°≈ÿà¡

μ—«¬àÕ : OSDI = §à“§–·ππ¥—™π’‚√§º‘«μ“
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Baseline 1 Wk. 2 Wks. p-value Baseline 1 Wk. 2 Wks. p-value

1.00 0.00 1.00 0.232 1.00 0.00 1.00 0.834

(0.00, 1.50) (0.00, 1.00) (0.00, 2.00) (0.00, 1.00) (0.00, 1.00) (0.00, 1.00)

1.00 0.00 1.00 0.037 1.00 1.00 1.00 0.846

(0.00, 2.00) (0.00, 1.50) (0.50, 2.00) (0.50, 1.00) (0.00, 1.00) (0.00, 1.50)

2.80 4.00 5.40 0.439 2.40 3.00 1.70 0.670

(1.60, 19.40) (3.00, 23.50) (2.90, 20.60) (1.50, 22.00) (1.50, 15.90) (3.20, 11.50)

°≈ÿà¡ 20/20 (n=9)°≈ÿà¡ NU blink (n=9)μ—«·ª√

CS (RE)

CS (LE)

BR

À¡“¬‡Àμÿ: √–¥—∫π—¬ ”§—≠∑’Ë p < 0.05

μ—«¬àÕ : CS = §à“√–¥—∫°“√μ‘¥ ’¢Õß°√–®°μ“ BR = Õ—μ√“°“√°–æ√‘∫μ“

μ“√“ß∑’Ë 5 · ¥ß°“√‡ª√’¬∫‡∑’¬∫§à“¡—∏¬∞“π (æ‘ —¬√–À«à“ß§«Õ√å‰∑≈å) ¢Õß§à“ CS (RE), CS(LE) ·≈– BR ¿“¬„π°≈ÿà¡ NU blink

·≈– „π°≈ÿà¡ 20/20/20 ‚¥¬„™â ∂‘μ‘ Friedman test

Nu blink 20/20/20 p-value Nu blink 20/20 p-value Nu blink 20/20/20 p-value

1.00 1.00 0.931 0.00 0.00 1.000 1.00 1.00 0.666

(0.00, 1.50) (0.00, 1.00) (0.00, 1.00) (0.00, 1.00) (0.00, 2.00) (0.00, 1.00)

1.00 1.00 0.605 0.00 1.00 0.931 1.00 1.00 0.297

(0.00, 2.00) (0.50,1.00) (0.00, 1.50) (0.00, 1.00) (0.50, 2.00) (0.00, 1.50)

2.80 2.40 0.863 4.00 3.00 0.340 5.40 1.70 0.190

(1.60,19.40) (1.50, 22.00) (3.00, 23.50) (1.50, 15.90) (2.90, 20.60) (3.20, 11.50)

            Baseline     1 wk.     2 wks.μ—«·ª√

CS (RE),

√–¥—∫

CS (LE),

√–¥—∫

BR, §√—Èß

μàÕπ“∑’

À¡“¬‡Àμÿ: „™â ∂‘μ‘ Mann-Whitney U test  ∑’Ë√–¥—∫π—¬ ”§—≠ p-value < 0.05

μ—«¬àÕ : CS = §à“√–¥—∫°“√μ‘¥ ’¢Õß°√–®°μ“ BR = Õ—μ√“°“√°–æ√‘∫μ“

μ“√“ß∑’Ë 6 · ¥ßº≈°“√‡ª√’¬∫‡∑’¬∫§à“¡—∏¬∞“π (æ‘ —¬√–À«à“ß§«Õ√å‰∑≈å) ¢Õß CS (RE), CS (LE) ·≈– BR „π™à«ß°àÕπ‰¥â√—∫

´Õøμå·«√å (Baseline) °—∫À≈—ß‰¥â√—∫´Õøμå·«√å‡ªìπ‡«≈“ 1 ·≈– 2  —ª¥“Àå √–À«à“ß°≈ÿà¡ NU blink ·≈–°≈ÿà¡ 20/20/20

«‘‡§√“–Àå¢âÕ¡Ÿ≈ ‰¡àæ∫§«“¡·μ°μà“ß¢Õß§à“√–¥—∫°“√μ‘¥ ’

¢Õß°√–®°μ“ ·≈–§à“Õ—μ√“°“√°–æ√‘∫μ“ √–À«à“ß™à«ß‡«≈“

∑—Èß„π°≈ÿà¡ NU blink ·≈–„π°≈ÿà¡ 20/20/20 ¥—ßμ“√“ß∑’Ë 5

Õ¬à“ß‰√°Áμ“¡ „π°≈ÿà¡ NU blink ∂÷ß·¡â«à“®–æ∫«à“§à“√–¥—∫

°“√μ‘¥ ’¢Õß°√–®°μ“¢â“ß´â“¬ ¡’§à“ p value = 0.037 ÷́Ëß

πâÕ¬°«à“ 0.05 ·μà‡¡◊ËÕ«‘‡§√“–Àå·∫∫®—∫§Ÿà√–À«à“ß Baseline

°—∫ —ª¥“Àå∑’Ë 1, Baseline °—∫ —ª¥“Àå∑’Ë 2 ·≈–√–À«à“ß

 —ª¥“Àå∑’Ë 1 °—∫ —ª¥“Àå∑’Ë 2 ·≈â«æ∫«à“‰¡à¡’§«“¡·μ°μà“ß°—π

(p = 0.083, 0.157, 0.059 μ“¡≈”¥—∫)

º≈°“√«‘‡§√“–Àå§à“√–¥—∫°“√μ‘¥ ’¢Õß°√–®°μ“ ·≈–

§à“Õ—μ√“°“√°–æ√‘∫μ“ „π™à«ß°àÕπ‰¥â√—∫´Õøμå·«√å (Base-

line) °—∫À≈—ß‰¥â√—∫´Õøμå«√å‡ªìπ‡«≈“ 1 ·≈– 2  —ª¥“Àå‚¥¬

„™â ∂‘μ‘ Mann-Whitney U test √–À«à“ß°≈ÿà¡ NU blink

·≈–°≈ÿà¡ 20/20/20 ‰¡àæ∫§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡
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„π·μà≈–™à«ß‡«≈“ Õ¬à“ß‰√°Áμ“¡§à“Õ—μ√“°“√°–æ√‘∫μ“ ¡’

·π«‚πâ¡‡æ‘Ë¡¢÷Èπ„π —ª¥“Àå∑’Ë 2 ∑’Ëæ∫«à“§à“¡—∏¬∞“π¢Õß

§à“Õ—μ√“°“√°–æ√‘∫μ“ ¡’§à“‡∑à“°—∫ 5.40 §√—Èß/π“∑’ „π°≈ÿà¡

NU Blink ·μà„π°≈ÿà¡ 20/20/20 ¡’§à“‡∑à“°—∫ 1.70 §√—Èß

μàÕπ“∑’ ¥—ß· ¥ß„πμ“√“ß∑’Ë 6

Õ¿‘ª√“¬º≈
®“°º≈°“√»÷°…“ æ∫«à“§–·ππ¥—™π’‚√§º‘«μ“ „π°≈ÿà¡

NU blink ¡’§à“≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p = 0.013)

„π —ª¥“Àå∑’Ë 2 ‡¡◊ËÕ‡∑’¬∫°—∫°àÕπ‰¥â√—∫´Õøμå·«√å ¥—ßμ“√“ß

∑’Ë 4 º≈°“√»÷°…“π’È Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Nosch

et al. ´÷Ëßæ∫«à“√–¥—∫Õ“°“√μ“·Àâß∑’Ë«—¥®“°§–·ππ¥—™π’

‚√§º‘«μ“ ¡’§à“≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘À≈—ß°“√„™â

´Õøμå·«√å‡ªìπ‡«≈“ 1  —ª¥“Àå (p < 0.001)14 ·μàº≈°“√

»÷°…“„π§√—Èßπ’È æ∫«à“Õ“°“√μ“·Àâß≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘À≈—ß°“√„™â´Õøμå·«√å NU blink ‡ªìπ‡«≈“π“π

2  —ª¥“Àå ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°°“√»÷°…“¢Õß Nosch et al.

„™âºŸâ‡¢â“√à«¡°“√«‘®—¬∑’Ë¡’Õ“°“√μ“·Àâß„π√–¥—∫∑’ËπâÕ¬°«à“

„π°“√»÷°…“„π§√—Èßπ’È ‚¥¬¡’§–·ππ¥—™π’‚√§º‘«μ“√–¥—∫μË”

°«à“ 15 §–·ππ „π¢≥–∑’Ë°“√»÷°…“§√—Èßπ’È¡’§–·ππ¥—™π’‚√§

º‘«μ“μ—Èß·μà 20 §–·ππ¢÷Èπ‰ª À√◊ÕÕ“®‡ªìπ‡æ√“–°“√°√–μÿâπ

‚¥¬´Õøμå·«√å¡’§«“¡·μ°μà“ß°—π∑”„Àâ°“√μÕ∫ πÕß¢Õß

ºŸâ‡¢â“√à«¡«‘®—¬„π°“√°–æ√‘∫μ“·μ°μà“ß°—π  à«π„π°≈ÿà¡

20/20/20 ¡’·π«‚πâ¡§–·ππ¥—™π’‚√§º‘«μ“≈¥≈ß ·μà¬—ß

‰¡à∂÷ß√–¥—∫π—¬ ”§—≠∑“ß ∂‘μ‘ ´÷Ëßπà“®–‡ªìπ‡æ√“–¢“¥°“√

°√–μÿâπ‡μ◊Õπ„ÀâºŸâ‡¢â“√à«¡°“√«‘®—¬°–æ√‘∫μ“ ®÷ß‰¡à “¡“√∂

°–æ√‘∫μ“‰¥â‡æ’¬ßæÕ∑’Ë®–∑”„Àâ≈¥Õ“°“√μ“·Àâß ∂÷ß·¡â

ºŸâ‡¢â“√à«¡°“√«‘®—¬®–¡’§«“¡√Ÿâ«à“°“√°–æ√‘∫μ“∫àÕ¬Ê ®–¡’

º≈„π°“√™à«¬≈¥Õ“°“√μ“·Àâß‰¥â ¥—ßπ—Èπ°“√„™â´Õøμå·«√å

NU blink „π¢≥–∑”ß“π∫πÀπâ“®Õ§Õ¡æ‘«‡μÕ√å®÷ßπà“®–

™à«¬≈¥Õ“°“√μ“·Àâß‰¥â¥’°«à“°“√‰¥â√—∫‚ª√·°√¡°“√¥Ÿ·≈

 ÿ¢¿“æμ“ 20/20/20 rule Õ¬à“ß‡¥’¬« ∂÷ß·¡â«à“‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫Õ“°“√μ“·Àâß√–À«à“ß°≈ÿà¡„π·μà≈–™à«ß‡«≈“®–‰¡à¡’

§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ∑—Èßπ’ÈÕ“®‡ªìπ

‡æ√“–√–¬–‡«≈“„π°“√»÷°…“„π™à«ß 2  —ª¥“ÀåÕ“® —Èπ‰ª∑’Ë

®–æ∫§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡ „π°“√»÷°…“§√—ÈßμàÕ‰ª

§«√∑”°“√»÷°…“„π™à«ß√–¬–‡«≈“∑’Ëπ“π¢÷Èπ

®“°μ“√“ß∑’Ë 5 Õ—μ√“°“√°–æ√‘∫μ“¡’·π«‚πâ¡‡æ‘Ë¡

¢÷Èπ„π —ª¥“Àå∑’Ë 1 ·≈– 2 „π°≈ÿà¡ NU blink ‚¥¬æ∫«à“§à“

¡—∏¬∞“π¢ÕßÕ—μ√“°“√°–æ√‘∫μ“¡’§à“‡∑à“°—∫ 4.00 §√—Èß/π“∑’

·≈– 5.40 §√—Èß/π“∑’ „π —ª¥“Àå∑’Ë 1 ·≈– 2 μ“¡≈”¥—∫ ‡¡◊ËÕ

‡∑’¬∫°—∫ 2.80 §√—Èß/π“∑’ „π™à«ß°àÕπ‰¥â√—∫´Õøμå·«√å ·μà„π

°≈ÿà¡ 20/20/20 ¡’§à“‡∑à“°—∫ 3.00 §√—Èß/π“∑’ ·≈–1.70 §√—Èß

μàÕπ“∑’ „π —ª¥“Àå∑’Ë  1 ·≈– 2 μ“¡≈”¥—∫ ·≈–‡¡◊ËÕ‡∑’¬∫

°—∫™à«ß°àÕπ‰¥â√—∫‚ª√·°√¡°“√¥Ÿ·≈ ÿ¢¿“æμ“ 20/20/20

rule ´÷Ëß¡’Õ—μ√“°“√°–æ√‘∫μ“‡∑à“°—∫ 2.40 §√—Èß/π“∑’ · ¥ß

„Àâ‡ÀÁπ«à“¡’·π«‚πâ¡¥’¢÷Èπ„π —ª¥“Àå∑’Ë 1 ·μà°≈—∫¡’§à“≈¥≈ß„π

 —ª¥“Àå∑’Ë 2 ¥—ßπ—Èπ°“√„™â´Õøμå·«√å NU blink ¡’·π«‚πâ¡

°√–μÿâπ°“√°–æ√‘∫μ“‰¥â¥’°«à“°“√„™â‚ª√·°√¡ 20/20/20 rule

∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°º≈¢Õß√–∫∫ªØ‘∫—μ‘°“√∑’Ë°√–μÿâπ‡μ◊Õπ„Àâ

ºŸâ‡¢â“√à«¡°“√«‘®—¬°–æ√‘∫μ“∫àÕ¬Ê „π¢≥–∑’ËºŸâ‡¢â“√à«¡°“√

«‘®—¬ªØ‘∫—μ‘ß“π  àßº≈„Àâ‡°‘¥°“√ª√—∫æƒμ‘°√√¡°“√°–æ√‘∫μ“

‡æ‘Ë¡¢÷Èπ®“°‡¥‘¡ ‰¥â¥’°«à“°“√√—∫∑√“∫¢âÕ¡Ÿ≈‡æ’¬ß§√—Èß‡¥’¬«

®“°‚ª√·°√¡ 20/20/20 rule ´÷Ëß®–‡ÀÁπ‰¥â«à“°≈ÿà¡ 20/20/

20 ¡’·π«‚πâ¡∑’Ë®–ª√—∫æƒμ‘°√√¡·μà‰¡à “¡“√∂§ßæƒμ‘°√√¡

°“√°–æ√‘∫μ“‰¥â  à«π„π°≈ÿà¡ NU blink ∑”°“√«—¥Õ—μ√“

°“√°–æ√‘∫μ“„π™à«ß∑’ËºŸâ‡¢â“√à«¡°“√«‘®—¬°”≈—ßæ‘¡æå‡Õ° “√

∫πÀπâ“®Õ§Õ¡æ‘«‡μÕ√å∑’Ë‡ªìπ≈—°…≥–ß“π∑’ËºŸâ‡¢â“√à«¡°“√

«‘®—¬§ÿâπ‡§¬‡ªìπ√–¬–‡«≈“ 15 π“∑’ ‚¥¬‰¡à¡’´Õøμå·«√å

°√–μÿâπ°“√°–æ√‘∫μ“ ·≈–«—¥Õ—μ√“°“√°–æ√‘∫μ“„π™à«ß 5

π“∑’ ÿ¥∑â“¬‡æ◊ËÕ‰¡à„ÀâºŸâ‡¢â“√à«¡°“√«‘®—¬√Ÿâμ—« ®÷ßπà“®–‡™◊ËÕ‰¥â

«à“‡ªìπæƒμ‘°√√¡∑’Ë‡ªìπ®√‘ß ‰¡à‰¥â‡ªìπæƒμ‘°√√¡∑’Ë‡∫’Ë¬ß‡∫π

‰ª®“°æƒμ‘°√√¡ª°μ‘‡π◊ËÕß®“°°“√∂Ÿ° —ß‡°μ ´÷Ëß·μ°μà“ß

®“°°“√»÷°…“¢Õß Portello et al. ∑’Ëæ∫«à“°“√„™â√–∫∫

ªØ‘∫—μ‘°“√‡æ◊ËÕ°√–μÿâπ°“√°–æ√‘∫μ“ ‚¥¬°“√„™â‡ ’¬ß‡μ◊Õπ

„ÀâºŸâ„™âß“π°–æ√‘∫μ“∑ÿ°Ê 4 «‘π“∑’ ·≈–¥Ÿº≈°àÕπ·≈–À≈—ß

°“√„™âß“π‡æ’¬ß·§à§√—Èß‡¥’¬«‡∑à“π—Èπ æ∫«à“ “¡“√∂‡æ‘Ë¡

Õ—μ√“°“√°–æ√‘∫μ“‰¥âÕ¬à“ß¡’π—¬ ”§—≠ (p = 0.004)13 ·μà

‡π◊ËÕß®“°°“√»÷°…“¢Õß Portello et al. ¡’°“√‡°Á∫¢âÕ¡Ÿ≈

√–À«à“ß∑’ËºŸâ‡¢â“√à«¡°“√«‘®—¬„™â√–∫∫ªØ‘∫—μ‘°“√‡æ◊ËÕ°√–μÿâπ
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°“√°–æ√‘∫μ“ ®÷ß‰¡à „™àÕ—μ√“°“√°–æ√‘∫μ“∑’Ë‡°‘¥¢÷Èπ‚¥¬

∏√√¡™“μ‘ ·μà„π°“√»÷°…“„π§√—Èßπ’ÈμâÕß°“√»÷°…“°“√‡ª≈’Ë¬π

·ª≈ßæƒμ‘°√√¡°“√°–æ√‘∫μ“√–À«à“ß„™âß“π§Õ¡æ‘«‡μÕ√å

®÷ß‰¡à‰¥â‡°Á∫¢âÕ¡Ÿ≈¢≥–„™â´Õøμå·«√å ¥—ßπ—Èπ°“√°–æ√‘∫μ“

∑’Ë¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ„π°“√»÷°…“¢Õß Portello et al.

Õ“®‡ªìπº≈®“°°“√„™â´Õøμå·«√å ∑’Ë∑”„ÀâºŸâ‡¢â“√à«¡°“√«‘®—¬

°–æ√‘∫μ“‡æ‘Ë ¡¢÷Èπ„π√–À«à“ß°“√∑”ß“π∫πÀπâ“®Õ

§Õ¡æ‘«‡μÕ√å ·≈–‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡

‰¡àæ∫«à“¡’§«“¡·μ°μà“ß°—π (μ“√“ß∑’Ë 6) ∑—Èßπ’ÈÕ“®‡ªìπ

‡æ√“–√–¬–‡«≈“°“√»÷°…“ 2  —ª¥“Àå ¬—ß —Èπ‡°‘π‰ª∑’Ë®–

· ¥ß„Àâ‡ÀÁπ§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡∑“ß ∂‘μ‘ ºŸâ«‘®—¬

‡ πÕ·π–«à“§«√‡æ‘Ë¡√–¬–‡«≈“„π°“√»÷°…“‡æ◊ËÕ¬◊π¬—πº≈

°“√«‘®—¬„π§√—Èßπ’È „Àâ™—¥‡®π¢÷Èπ ·≈–°“√»÷°…“μàÕ‰ª„π

Õπ“§μ§«√¡’°“√æ—≤π“´Õøμå·«√å NU blink „Àâ “¡“√∂

„™â ‰¥â°—∫Õÿª°√≥å ◊ËÕ “√Õ◊ËπÊ ‡™àπ ‚∑√»—æ∑å¡◊Õ∂◊Õ ·∑Á∫‡≈Áμ

‡ªìπμâπ ‡π◊ËÕß®“°ªí®®ÿ∫—π¡’°“√„™âÕÿª°√≥å¥—ß°≈à“«‡æ‘Ë¡¡“°

¢÷Èπ„π™’«‘μª√–®”«—π

º≈°“√»÷°…“‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘º≈¢Õß°≈ÿà¡∑’Ë ‰¥â

√—∫´Õøμå·«√å NU blink ·≈–°≈ÿà¡ 20/20/20 ¿“¬„π√–¬–

‡«≈“ 2  —ª¥“Àåæ∫«à“ §«“¡‡ ∂’¬√¢ÕßπÈ”μ“„πμ“¢«“·≈–

´â“¬‰¡à·μ°μà“ß°—π∑—Èß¿“¬„π°≈ÿà¡ NU blink ·≈–°≈ÿà¡

20/20/20 ·≈–√–À«à“ß°≈ÿà¡ ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°§«“¡‡ ∂’¬√

¢ÕßπÈ”μ“‰¡à ‰¥â¢÷ÈπÕ¬Ÿà°—∫°“√°–æ√‘∫μ“‡æ’¬ßÕ¬à“ß‡¥’¬«5,6

·μàÕ“®®–‡°‘¥®“° “‡ÀμÿÕ◊Ëπ ‡™àπ ºŸâ‡¢â“√à«¡°“√«‘®—¬¡’μàÕ¡

‰¢¡—π∑’Ë‡ª≈◊Õ°μ“∑”ß“πº‘¥ª°μ‘ (Meibomian gland

dysfunction) ´÷Ëß‡ªìπ “‡Àμÿ∑’Ë∑”„Àâ‡°‘¥°“√√–‡À¬¢ÕßπÈ”

μ“∑’Ë¡“° ·≈–¬—ß‰¡à‰¥â√—∫°“√√—°…“°àÕπ‡¢â“√à«¡ß“π«‘®—¬ ·≈–

Õ“®‡°‘¥®“°°“√ √â“ßπÈ”μ“∑’ËπâÕ¬√à«¡¥â«¬ ‚¥¬°“√»÷°…“π’È

„™â‡°≥±å°“√À≈—Ëß¢ÕßπÈ”μ“‚¥¬«‘∏’ Schirmerûs test ‡ªìπ°“√

«—¥°“√À≈—ËßπÈ”μ“ ´÷ËßºŸâ‡¢â“√à«¡°“√«‘®—¬¡’§à“°“√À≈—Ëß¢Õß

πÈ”μ“„°≈â‡§’¬ß°—∫‡°≥±å§—¥ÕÕ° ®÷ßÕ“®∑”„Àâ ‰¡àæ∫§«“¡

‡ ∂’¬√¢ÕßπÈ”μ“¡’§à“‡æ‘Ë¡¢÷ÈπÀ≈—ß°“√„™â´Õøμå·«√å

®“°º≈°“√»÷°…“√–¥—∫°“√μ‘¥ ’¢Õß°√–®°μ“„πμ“¢«“

·≈–´â“¬ „πμ“√“ß∑’Ë 5 ·≈– 6 æ∫«à“‰¡à¡’§«“¡·μ°μà“ß°—π

∑—Èß¿“¬„π°≈ÿà¡·≈–√–À«à“ß°≈ÿà¡¢Õß°≈ÿà¡ NU blink ·≈–

°≈ÿà¡ 20/20/20 Õ“®‡π◊ËÕß®“°ºŸâ‡¢â“√à«¡°“√«‘®—¬„π°≈ÿà¡ NU

blink ¬—ß¡’°“√‡ª≈’Ë¬π·ª≈ßÕ—μ√“°“√°–æ√‘∫μ“‰¥â ‰¡à™—¥‡®π

¥—ß∑’Ë‰¥âÕ¿‘ª√“¬‰«â¢â“ßμâπ ·≈–ºŸâ‡¢â“√à«¡°“√«‘®—¬¬—ß¡’°“√„™â

Õÿª°√≥åÕ‘‡≈Á°∑√Õπ‘° åÕ◊Ëπ Ê ‰¥â·°à  ¡“√å∑‚øπ ·∑Á∫‡≈Áμ

‚∑√∑—»πå √à«¡¥â«¬´÷ËßÕ“®∑”„Àâº≈¢Õß°“√ª√—∫‡ª≈’Ë¬π

æƒμ‘°√√¡¢Õß°“√°–æ√‘∫μ“‚¥¬°“√μ‘¥μ—Èß´Õøμå·«√å NU

blink ∑’Ë§Õ¡æ‘«‡μÕ√åÕ¬à“ß‡¥’¬«‰¡à‰¥âº≈ πÕ°®“°π’ÈÕ“®‡°‘¥

®“°°“√°–æ√‘∫μ“‰¡à ¡∫Ÿ√≥å æ∫«à“°“√Õà“πÀπ—ß ◊Õ®“°

Àπâ“®Õ§Õ¡æ‘«‡μÕ√å¡’°“√°–æ√‘∫μ“∑’Ë ‰¡à ¡∫Ÿ√≥å¡“°°«à“

‡¡◊ËÕ‡∑’¬∫°—∫°“√Õà“πÀπ—ß ◊Õ®“°°√–¥“…20 ®“°°“√»÷°…“∑’Ë

ºà“π¡“æ∫«à“°“√°–æ√‘∫μ“‰¡à ¡∫Ÿ√≥å ¡’§«“¡ —¡æ—π∏å°—∫

°“√μ‘¥ ’∑’Ë¥â“π≈à“ß¢Õß°√–®°μ“21 ·≈–¡’°“√μ—Èß ¡¡ÿμ‘∞“π

«à“„πºŸâªÉ«¬μ“·Àâß∑’Ë°–æ√‘∫μ“·∫∫ ¡∫Ÿ√≥å®–¡’ª√‘¡“≥

·≈–¢π“¥¢Õß™—ÈππÈ”μ“∑’Ë¥’°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√

°–æ√‘∫μ“·∫∫‰¡à ¡∫Ÿ√≥å13 „πº≈°“√»÷°…“π’È ‰¡à “¡“√∂·¬°

°“√μ√«®®—∫°“√°–æ√‘∫μ“·∫∫ ¡∫Ÿ√≥å·≈–‰¡à ¡∫Ÿ√≥å‰¥â

®÷ßÕ“®‡ªìπ‰ª‰¥â«à“°“√∑’Ë√–¥—∫°“√μ‘¥ ’¢Õß°√–®°μ“‰¡à≈¥≈ß

„π°“√»÷°…“π’ÈÕ“®‡°‘¥®“°°“√°–æ√‘∫μ“∑’Ë‰¡à ¡∫Ÿ√≥å√à«¡

¥â«¬ °“√»÷°…“π’È‡ πÕ·π–«à“§«√„Àâ§«“¡√Ÿâ·°àºŸâ‡¢â“√à«¡°“√

«‘®—¬„Àâμ√–Àπ—°∂÷ß°“√°–æ√‘∫μ“·∫∫ ¡∫Ÿ√≥å «à“®– “¡“√∂

™à«¬„Àâ°“√©“∫¢ÕßπÈ”μ“¡’ª√– ‘∑∏‘¿“æ‡æ‘Ë¡¢÷Èπ ·≈–

æ—≤π“´Õøμå·«√å„Àâ “¡“√∂μ√«®®—∫°“√°–æ√‘∫μ“·∫∫

‰¡à ¡∫Ÿ√≥å‡æ◊ËÕ„ÀâºŸâ‡¢â“√à«¡°“√«‘®—¬∑’Ë¬—ß°–æ√‘∫μ“‰¡à ¡∫Ÿ√≥å

„Àâ°–æ√‘∫μ“„Àâ ¡∫Ÿ√≥å°àÕπ∑’Ë°“√·®âß‡μ◊Õπ®–À“¬‰ª

¢âÕ®”°—¥„π°“√»÷°…“π’È ‰¡à‰¥â§«∫§ÿ¡ªí®®—¬∫“ßÕ¬à“ß

∑’ËÕ“®¡’º≈°√–∑∫μàÕÕ“°“√μ“·Àâß ‡™àπ μ”·Àπàß §«“¡

 «à“ß¢ÕßÀπâ“®Õ§Õ¡æ‘«‡μÕ√å  ¿“æ·«¥≈âÕ¡∑’ËºŸâ‡¢â“√à«¡

°“√«‘®—¬¢≥–∑”ß“π§Õ¡æ‘«‡μÕ√å (Õÿ≥À¿Ÿ¡‘ÀâÕß §«“¡™◊Èπ

„πÀâÕß ∑‘»∑“ß≈¡) À√◊Õ¢π“¥μ—«Õ—°…√ ‡π◊ËÕß®“°μâÕß°“√

∑¥≈Õß°“√„™âß“π´Õøμå·«√å„ÀâÕ¬Ÿà „π ¿“æ∑’Ë‡À¡◊Õπ®√‘ß

°—∫°“√„™âß“π¡“°∑’Ë ÿ¥

‚¥¬ √ÿª°≈ÿà¡∑’Ë„™â´Õøμå·«√å NU blink ¢≥–„™âß“π

§Õ¡æ‘«‡μÕ√å¡’º≈≈¥§à“§–·ππ¥—™π’‚√§º‘«μ“ ¿“¬„π —ª¥“Àå
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