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Abstract Visual Function and Quality of Life in Cataract Patients after Phacoemulsification
Soralak Mingthaisong*, Chisapat Vongjinda*
*Bangnamprieo Hospital, Chachoengsao Province

Cataract is a significant cause of blindness in the global population.  The objective of
this descriptive study was to study visual function (VF) and the quality of life (QOL) in 32
cataract patients treated by phacoemulsification at Bangnamprieo Hospital from January
to April 2007.  Information was obtained before and one month after the intervention.
The patients were 12 men and 20 women, aged 50-82 years, with 62 years being the aver-
age.  Half of them had no occupation; average family income was 57,769 baht per year.
They suffered low vision for 23 months on average.  The VF and QOL scores after one
month of treatment were higher than before, and the VF scores positively correlated to
the QOL scores (r =.567, p <.01).  In conclusion, the present study shows higher visual
function and better quality of life scores after the intervention by phacoemulsification
together with the standard of care.  The authors recommend this particular measure for
tackling cataract disease in community hospitals without full-time ophthalmologists, in
order to increase the health of the Thai population and improve the  quality of life of the
people.
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ˆı

¿Ÿ¡‘À≈—ß·≈–‡Àµÿº≈

µâÕ°√–®°‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„Àâª√–™“°√∑—Ë«‚≈°µ“

∫Õ¥·≈– “¬µ“‡≈◊Õπ√“ß. „π æ.». ÚıÙÛ ¡’§π∑—Ë«‚≈°ª√–¡“≥

Úı ≈â“π§πµ“∫Õ¥‡ÀµÿµâÕ°√–®° À√◊Õ¡’Õÿ∫—µ‘°“√µâÕ°√–®°

Ò §πµàÕ Ò, ª√–™“°√(Ò) ·≈–®”π«π‡æ‘Ë¡¢÷Èπ„πª√–‡∑»

°”≈—ßæ—≤π“ ‡ªìπªí≠À“ “∏“√≥ ÿ¢ ́ ÷ËßÕß§å°“√Õπ“¡—¬‚≈°·≈–

Õß§å°“√ªÑÕß°—πµ“∫Õ¥π“π“™“µ‘ (International Agency for

Preventive Blindness - IAPB) „Àâ§«“¡ ”§—≠.  ‚√§µâÕ

°√–®°‡°‘¥®“°§«“¡¢ÿàπ¢Õß‡≈π å ́ ÷Ëß à«π¡“°‡ªìπ„πºŸâ ŸßÕ“¬ÿ(Ú)

·≈–‡ªìπ¿“«–·∑√°´âÕπ¢Õß‚√§‡√◊ÈÕ√—ß∫“ßÕ¬à“ß ‡™àπ ‚√§

‡∫“À«“π(Û).  ∂â“¢“¥°“√¥Ÿ·≈·°â‰¢Õ“®‡°‘¥§«“¡º‘¥ª√°µ‘

≈ÿ°≈“¡®ππ”‰ª Ÿà°“√ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ‰¥â. ¡’√“¬ß“πº≈°“√

»÷°…“®“°ª√–‡∑» À√—∞Õ‡¡√‘°“«à“√–¥—∫°“√¡Õß‡ÀÁπ¡’º≈

°√–∑∫µàÕ§ÿ≥¿“æ™’«‘µ ‚¥¬°‘®°√√¡∑“ß —ß§¡≈¥≈ß§√÷ËßÀπ÷Ëß,

‚Õ°“ ‡°‘¥Õÿ∫—µ‘‡ÀµÿÀ°≈â¡‡æ‘Ë¡¢÷Èπ‡ªìπ Ú ‡∑à“ ¡’§«“¡‡ ’Ë¬ß∑’Ë®–

‡°‘¥°√–¥Ÿ° –‚æ°À—°‡æ‘Ë¡¢÷Èπ Ù ‡∑à“, ¡’§«“¡‡ ’Ë¬ß‡ ’¬™’«‘µ

‡æ‘Ë¡¢÷Èπ√âÕ¬≈– Û˜(Ù).  ”À√—∫„πª√–‡∑»‰∑¬ º≈°“√ ”√«®

‚√§µ“∑’Ë‡ªìπªí≠À“ “∏“√≥ ÿ¢∑’Ë ”§—≠ ‚¥¬°√–∑√«ß “∏“√≥ ÿ¢

„π æ.». ÚıÛ˜ æ∫§«“¡™ÿ°¢Õßµ“∫Õ¥√âÕ¬≈– .ÛÒ, §«“¡

™ÿ°¢Õß “¬µ“‡≈◊Õπ√“ß√âÕ¬≈– .¯ ·≈– “‡ÀµÿÕ—π¥—∫Àπ÷Ëß∑’Ë

∑”„Àâµ“∫Õ¥ §◊Õ‚√§µâÕ°√–®° (√âÕ¬≈– ˜Ù).  ‚¥¬∑’Ë¢π“¥

¢Õßªí≠À“‡æ‘Ë¡¢÷Èπµ“¡‚§√ß √â“ßª√–™“°√‰∑¬∑’Ë¡’ —¥ à«πºŸâ Ÿß

Õ“¬ÿ‡æ‘Ë¡¢÷Èπ ∑”„Àâ‚√§∑’Ë‡°‘¥®“°§«“¡‡ ◊ËÕ¡µ“¡«—¬æ∫‰¥â¡“°¢÷Èπ

·≈–‚√§∫“ß‚√§∑”„Àâ‡≈π å¢ÿàπ¢÷Èπ‡√Á«°«à“ª√°µ‘‡™àπ‚√§‡∫“

À«“π(ı). ·µà‡π◊ËÕß®“°¡’®—°…ÿ·æ∑¬å®”π«ππâÕ¬ ¡’ª√–®”„π‚√ß

æ¬“∫“≈¡À“«‘∑¬“≈—¬, ‚√ßæ¬“∫“≈»Ÿπ¬å ·≈–‚√ßæ¬“∫“≈

∑—Ë«‰ª∫“ß·Ààß‡∑à“π—Èπ. ª√–‡∑»‰∑¬®÷ß¡’ªí≠À“µâÕ°√–®°

µ°§â“ß – ¡¡“‡ªìπ‡«≈“π“π. ®“° ∂‘µ‘ æ.». ÚıÙÚ ¡’ºŸâªÉ«¬

‚√§µâÕ°√–®° ˆˆÙ,ı¯ √“¬ ·≈–¡’ºŸâ‰¥â√—∫°“√∫”∫—¥‡æ’¬ß

˜Ù,˜ı √“¬(ˆ).

‡¡◊ËÕ¡’ºŸâ√Õ√—∫°“√√—°…“¡“°¢÷Èπ ∑”„Àâ‚Õ°“ °“√‡¢â“∂÷ß

∫√‘°“√¢Õßª√–™“™π·≈–ºŸâ¥âÕ¬‚Õ°“ πâÕ¬≈ß ´÷Ëß¡’À≈“¬

ªí®®—¬‡°’Ë¬«‡π◊ËÕß°—π. ºŸâªÉ«¬„π™π∫∑®”π«π¡“°‰¡à “¡“√∂‰ª

√—∫∫√‘°“√√—°…“®“° ∂“π∫√‘°“√πÕ°æ◊Èπ∑’ËÕ¬ŸàÕ“»—¬‰¥â ·¡â®–

‰¡àµâÕß‡ ’¬§à“„™â®à“¬ ·µà‡π◊ËÕß¥â«¬∞“π–¬“°®π¡“° ‰¡à¡’·¡â§à“

„™â®à“¬„π°“√‡¥‘π∑“ß, ¢“¥ºŸâæ“‰ª√—°…“, √–¬–∑“ß‰°≈ °“√

‡¥‘π∑“ß‰¡à –¥«°. ¥—ßπ—Èπ‡æ◊ËÕ™à«¬‡À≈◊Õ„ÀâºŸâªÉ«¬∑’Ë¡’ªí≠À“„π

°“√¡Õß‡ÀÁπ®“°µâÕ°√–®°„Àâ¡’§ÿ≥¿“æ™’«‘µ∑’Ë¥’¢÷Èπ ‚√ß

æ¬“∫“≈∫“ßπÈ”‡ª√’È¬«®÷ß‰¥â‡æ‘Ë¡™àÕß∑“ß°“√‡¢â“∂÷ß∫√‘°“√¢ÕßºŸâ

ªÉ«¬µâÕ°√–®°·°àª√–™“™π„πæ◊Èπ∑’Ë ‚¥¬‡™‘≠∑’¡®—°…ÿ·æ∑¬å¡“

„Àâ∫√‘°“√µ√«®§—¥°√Õß·≈–„Àâ°“√√—°…“∫”∫—¥µâÕ°√–®°∑’Ë‚√ß

æ¬“∫“≈∫“ßπÈ”‡ª√’È¬« ‚¥¬‡≈◊Õ°«‘∏’ ≈“¬·°â«µ“¥â«¬§≈◊Ëπ

‡ ’¬ß§«“¡∂’Ë Ÿß (Phacoemulsification) ´÷Ëß‡ªìπ«‘∏’ºà“µ—¥∑’Ë

·º≈¢π“¥‡≈Á° ·º≈À“¬‡√Á« °“√øóôπøŸ “¬µ“À≈—ßºà“µ—¥‡√Á«

‚Õ°“ ‡°‘¥¿“«–·∑√°´âÕππâÕ¬°«à“(˜) ·≈–„™â·°â«µ“‡∑’¬¡

Õ¬à“ß¥’ ¡’°“√π—¥µ‘¥µ“¡º≈°“√√—°…“µ“¡·π«∑“ß¡“µ√∞“π

°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬µâÕ°√–®°¢Õß√“™«‘∑¬“≈—¬®—°…ÿ·æ∑¬å

·Ààßª√–‡∑»‰∑¬(¯). ∑—Èßπ’ÈπÕ°®“°°“√µ‘¥µ“¡º≈°“√√—°…“

µ“¡¡“µ√∞“π∑“ß«‘™“°“√·≈â« °“√»÷°…“ª√– ‘∑∏‘¿“æ°“√

¡Õß‡ÀÁπ·≈–§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬À≈—ßºà“µ—¥µâÕ°√–®° ´÷Ëß

‡ªìπ°“√ª√–‡¡‘πº≈¢Õß°“√ºà“µ—¥µâÕ°√–®°‰¥â§√Õ∫§≈ÿ¡„π

¡‘µ‘¢Õß°“√«—¥º≈°√–∑∫‚¥¬µ√ßµàÕ°“√¥”‡π‘π™’«‘µª√–®”«—π

¢ÕßºŸâªÉ«¬‰¥â¥’°«à“°“√«—¥¥â«¬ Snellen Chart À√◊Õ°“√µ√«®

¥â«¬‡§√◊ËÕß¡◊Õ∑’Ë∑—π ¡—¬Õ◊Ëπ„¥.

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬

Ò. ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ°“√¡Õß‡ÀÁπ¢ÕßºŸâªÉ«¬°àÕπ

·≈–À≈—ßºà“µ—¥µâÕ°√–®°.

Ú. ‡æ◊ËÕ»÷°…“§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬°àÕπ·≈–À≈—ß

ºà“µ—¥µâÕ°√–®°.

Û. ‡æ◊ËÕ»÷°…“§«“¡ —¡æ—π∏å¢Õßª√– ‘∑∏‘¿“æ°“√¡Õß

‡ÀÁπ°—∫§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬À≈—ßºà“µ—¥.

√–‡∫’¬∫«‘∏’»÷°…“

°“√»÷°…“‡™‘ßæ√√≥π“ ∑”°“√‡°Á∫¢âÕ¡Ÿ≈°àÕπ·≈–À≈—ß

ºà“µ—¥ºŸâªÉ«¬µâÕ°√–®°∑’Ë¡“√—∫°“√√—°…“¥â«¬«‘∏’ ≈“¬·°â«µ“ ∑’Ë

‚√ßæ¬“∫“≈∫“ßπÈ”‡ª√’È¬«. °“√‡≈◊Õ°°≈ÿà¡µ—«Õ¬à“ß„™â«‘∏’‡≈◊Õ°
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‡©æ“–‡®“–®ß (purposive sampling) ®“°ºŸâ∑’Ë¡“√—∫∫√‘°“√

„π™à«ß‡¥◊Õπ¡°√“§¡ Úıı ∂÷ß‡¥◊Õπ‡¡…“¬π Úıı ®”π«π

ÛÙ √“¬ ‚¥¬°”Àπ¥§ÿ≥ ¡∫—µ‘„ÀâºŸâªÉ«¬¡’ µ‘ —¡ª™—≠≠–

 ¡∫Ÿ√≥å,  “¡“√∂„Àâ¢âÕ¡Ÿ≈‰¥â¥â«¬µπ‡Õß, ‡¢â“„®¿“…“‰∑¬‰¥â¥’

·≈–¬‘π¬Õ¡‡¢â“√à«¡°“√«‘®—¬; ºŸâ¡“√—∫∫√‘°“√ Ú √“¬∂Ÿ°µ—¥

ÕÕ°®“°°≈ÿà¡µ—«Õ¬à“ß‡π◊ËÕß®“°√“¬Àπ÷ËßÀŸµ÷ß¡“°‰¡à “¡“√∂

 ◊ËÕ “√‰¥â ·≈–Õ’°√“¬‰¡à‰¥â¡“µ√«®À≈—ßºà“µ—¥µ“¡π—¥.

‡§√◊ËÕß¡◊Õ„π°“√»÷°…“„™â·∫∫ Õ∫∂“¡°“√∑”Àπâ“∑’Ë¢Õß

 “¬µ“ (visual function questionnaire) ·≈–·∫∫ Õ∫

∂“¡§ÿ≥¿“æ™’«‘µ (quality of life questionnaire) ª√—∫®“°

·∫∫ Õ∫∂“¡´÷Ëß™Ÿ‡ °¢å »√‰æ»“≈ ·≈–§≥–(˘) ·ª≈®“°

·∫∫ Õ∫∂“¡¢Õß‚√ßæ¬“∫“≈ Aravind ·≈–»÷°…“«‘®—¬æ∫«à“

‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë¥’„π°“√ª√–‡¡‘π§ÿ≥¿“æ™’«‘µ·≈–°“√∑”Àπâ“∑’Ë

¢Õß “¬µ“¢ÕßºŸâªÉ«¬µâÕ°√–®°„π¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬,

∑¥ Õ∫‚¥¬ —¡ª√– ‘∑∏‘ÏÕ—≈ø“§√Õπ∫“§°—∫ºŸâªÉ«¬µâÕ°√–®°∑’Ë

‚√ßæ¬“∫“≈∫“ßπÈ”‡ª√’È¬« „π™à«ß‡¥◊Õπµÿ≈“§¡ ∂÷ß‡¥◊Õπ∏—π«“§¡

µ“√“ß∑’Ë Ò ª√– ‘∑∏‘¿“æ°“√¡Õß‡ÀÁπ°àÕπºà“µ—¥ ·≈–À≈—ßºà“µ—¥ ÛÚ √“¬

°àÕπºà“µ—¥ À≈—ßºà“µ—¥

§à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π §à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π

¡“µ√∞“π ¡“µ√∞“π

Ò. °“√¡Õß‡ÀÁπ‚¥¬∑—Ë« Ê ‰ª¢Õß∑à“π (À≈—ß®“°∑à“π «¡·«àπ·≈â« Ò.ˆ˘ .¯˘ˆ Û.ı .¯Û

∂â“∑à“π‡ªìπºŸâ «¡·«àπ) Õ¬Ÿà„π√–¥—∫„¥

Ú. °“√¡Õß‡ÀÁπ¢Õß∑à“π®”°—¥°‘®°√√¡„π™’«‘µª√–®”«—π¢Õß∑à“π„π√–¥—∫„¥ Ú.˜¯ Ò.Û˘ Û.ˆÛ .˜˜

Û. ∑à“π¡’ªí≠À“¡“°πâÕ¬‡æ’¬ß„¥„π‡√◊ËÕß°“√¡Õß‡ÀÁπ·≈– “¡“√∂ Ú. Ò.ÒˆÙ Û.˜ı .ˆ˜Ú

√–∫ÿ∫ÿ§§≈∑’ËÕ¬Ÿà∫π∂ππΩíòßµ√ß¢â“¡

Ù. ∑à“π¡’ªí≠À“¡“°πâÕ¬‡æ’¬ß„¥„π‡√◊ËÕß°“√¡Õß‡ÀÁπ„∫Àπâ“¢Õß∫ÿ§§≈ Ú.ÙÙ Ò.Ò˘ Û.ˆ˘ .ı˘Ú

∑’Ë¬◊πÕ¬Ÿà„°≈â°—∫∑à“π

ı. ∑à“π¡’ªí≠À“¡“°πâÕ¬‡æ’¬ß„¥°—∫ ‘Ëß∑’Ë‡≈Á°¡“° Ê ‡™àπ ‡¡≈Á¥æ◊™ Ú.Ò˘ Ò.˘Ò Û.˜¯ .Ù˘Ò

À√◊Õ‡ âπ≈“¬¡◊Õ¢Õß∑à“π‡Õß

ˆ. „π¢≥–∑’Ë∑à“π‡¥‘π‰ªµ“¡∂ππ ∑à“π¡’ªí≠À“¡“°πâÕ¬‡æ’¬ß„¥„π°“√ Ú.Û¯ Ò.¯ Û.˜¯ .Ù˘Ò

¡Õß‡ÀÁπ«—µ∂ÿ¢â“ß∑“ß

˜. °) ∑à“π¡’ªí≠À“¡“°πâÕ¬‡æ’¬ß„¥°—∫°“√ª√—∫ “¬µ“„Àâ‡¢â“°—∫§«“¡¡◊¥ Ú.ˆ Ò.Ùı Û.˜ı .ı¯

˜. ¢) ∑à“π¡’ªí≠À“¡“°πâÕ¬‡æ’¬ß„¥°—∫°“√ª√—∫ “¬µ“„Àâ‡¢â“°—∫§«“¡ «à“ß Ú.ÛÒ Ò.Û Û.˜Ú .Ùı˜

À≈—ßÕ¬Ÿà„π∑’Ë¡◊¥

¯. ∑à“π¡’ªí≠À“¡“°πâÕ¬‡æ’¬ß„¥„π°“√‡≈◊Õ°À“ ‘Ëß∑’ËµâÕß°“√´÷Ëß∂Ÿ°≈âÕ¡√Õ∫ Ú.ˆˆ Ò.Ú¯ Û.˘Ò .Ú˘ˆ

¥â«¬¢ÕßÕ◊ËπÀ≈“¬™‘Èπ ‡™àπ °“√À“™‘ÈπÕ“À“√∑’Ë∑à“πµâÕß°“√„π®“πÕ“À“√

´÷Ëß¡’°—∫¢â“«À≈“¬ Ê Õ¬à“ß

˘. ∑à“π¡’ªí≠À“¡“°πâÕ¬‡æ’¬ß„¥„π°“√√–∫ÿ ’µà“ß Ê Ú.¯Ù Ò.Òˆ˜ Û.¯¯ .ÙÚÒ

Ò. ∑à“π¡’ªí≠À“¡“°πâÕ¬‡æ’¬ß„¥ ‡¡◊ËÕµâÕß°“√À¬‘∫ ‘Ëß¢Õß ‡™àπ ·°â«πÈ” Û.Òˆ Ò.ıÒ Û.˘Ò .Ú˘ˆ

´÷ËßÕ“®®–Õ¬Ÿà‰°≈À√◊Õ„°≈â °«à“∑’Ë∑à“π§“¥‰«â

ÒÒ. °) ∑à“π¡’ªí≠À“¡“°πâÕ¬‡æ’¬ß„¥„π°“√¡Õß‡ÀÁπ∫ÿ§§≈´÷ËßÕ¬Ÿà„π∑’Ë «à“ß Ú.Úı Ò.ÒÛˆ Û.¯Ù .ÙÙ¯

‡™àπ‡¥’¬«°—∫∑à“π

ÒÒ. ¢) ∑à“π¡’ªí≠À“¡“°πâÕ¬‡æ’¬ß„¥ ‡¡◊ËÕ¡’· ß‰ø®â“ àÕß‡¢â“µ“ ‡™àπ · ß‰ø Ò.˜Ú .˘ÚÙ Û.ıÛ .¯Û

®“°Àπâ“√∂
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æ.». ÚıÙ˘ ‰¥â§à“§«“¡‡™◊ËÕ¡—Ëπ¢Õß·∫∫ Õ∫∂“¡‡∑à“°—∫ .¯Ò.

°“√‡°Á∫¢âÕ¡Ÿ≈ „™â·∫∫ Õ∫∂“¡¢âÕ¡Ÿ≈∑—Ë«‰ª ·≈– Õ∫∂“¡

ª√– ‘∑∏‘¿“æ°“√¡Õß‡ÀÁπ ·≈–§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬

µâÕ°√–®°∑’Ë¡“√—∫°“√ºà“µ—¥µ—Èß·µà°àÕπºà“µ—¥ ·≈–À≈—ßºà“µ—¥ Ò

‡¥◊Õπ. ‡π◊ËÕß®“°°“√»÷°…“¢Õß ™Ÿ‡ °¢å »√‰æ»“≈ ·≈–§≥–(Ò,˘)

æ∫«à“À≈—ßºà“µ—¥ Ò ‡¥◊Õπ¢÷Èπ‰ª °“√¡Õß‡ÀÁπ¢ÕßºŸâªÉ«¬À≈—ß

ºà“µ—¥µâÕ°√–®°®–¡’°“√‡ª≈’Ë¬π·ª≈ßπâÕ¬¡“°.

°“√«‘‡§√“–Àå‡™‘ß ∂‘µ‘

Ò. ¢âÕ¡Ÿ≈∑—Ë«‰ª ‰¥â·°à≈—°…≥–¢Õß°≈ÿà¡µ—«Õ¬à“ß‡ªìπ§à“√âÕ¬

≈–, §à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π.

Ú. „™â ∂‘µ‘°“√∑¥ Õ∫∑’·∫∫®—∫§Ÿà §”π«≥∑¥ Õ∫

 ¡¡ÿµ‘∞“π ‡ª√’¬∫‡∑’¬∫§à“§ÿ≥¿“æ™’«‘µ ·≈–ª√– ‘∑∏‘¿“æ°“√

¡Õß‡ÀÁπ °àÕπ·≈–À≈—ßºà“µ—¥.

Û. „™â —¡ª√– ‘∑∏‘Ï‡æ’¬√å —π∑¥ Õ∫§«“¡ —¡æ—π∏å√–À«à“ß

µ—«·ª√ª√– ‘∑∏‘¿“æ°“√¡Õß‡ÀÁπ ·≈–§ÿ≥¿“æ™’«‘µ.

º≈°“√»÷°…“

®“°°“√»÷°…“°≈ÿà¡µ—«Õ¬à“ß®”π«π ÛÚ √“¬. ‡ªìπ™“¬ ÒÚ

√“¬ (√âÕ¬≈– Û˜.ı) ·≈–À≠‘ß Ú √“¬ (√âÕ¬≈– ˆÚ.ı), Õ“¬ÿ

ı-¯Ú ªï (ˆÒ.¯˜ ± ˜.ÛÛ);  ∂“π¿“æ ¡√ §Ÿà ÚÙ √“¬ (√âÕ¬

≈– ˜ı) À¡â“¬/À¬à“/·¬° ˆ √“¬ (√âÕ¬≈– Ò¯.¯) ·≈–‚ ¥ Ú

√“¬ (√âÕ¬≈– ̂ .Û); √–¥—∫°“√»÷°…“™—Èπª√–∂¡»÷°…“µÕπµâπ ÚÛ

√“¬ (√âÕ¬≈– ˜Ò.˘) ·≈–‰¡à‰¥â‡√’¬π ˘ √“¬ (√âÕ¬≈– Ú¯.Ò);

‰¡à‰¥âª√–°Õ∫Õ“™’æ Òˆ √“¬ (√âÕ¬≈– ı), ‡°…µ√°√√¡

·≈–·¡à∫â“πÕ¬à“ß≈– ˆ √“¬ (√âÕ¬≈– Ò¯.¯), √—∫®â“ß Û √“¬

(√âÕ¬≈– ˘.Ù) ·≈–§â“¢“¬ Ò √“¬ (√âÕ¬≈– Û > Ò). √“¬‰¥â

¢Õß§√Õ∫§√—« Ù,-Û, ∫“∑µàÕªï (ı˜,˜ˆ˘.ÚÛ ±

µ“√“ß∑’Ë Ú §ÿ≥¿“æ™’«‘µ°àÕπºà“µ—¥·≈–À≈—ßºà“µ—¥µâÕ°√–®°

°àÕπºà“µ—¥ À≈—ßºà“µ—¥

§à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π §à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π

¥â“π°“√¥Ÿ·≈µπ‡Õß

Õ“∫πÈ” Û.¯Ù .ÙÙ¯ Û.˘˜ .Ò˜˜

°‘πÕ“À“√ Û.¯Ò .ıÛı Ù. .

·µàßµ—« Û.¯¯ .ÙÚÒ Ù. .

‡¢â“ÀâÕßπÈ” Û.¯¯ .ÙÚÒ Ù. .

¥â“π°“√‡§≈◊ËÕπ‰À«

‡¥‘π‰ªÀ“‡æ◊ËÕπ∫â“π Û.Ò˘ .˘ˆı Û.¯Ò .ıÛı

‡¥‘π‰ª√â“π§â“ Ú.˘Ò Ò.Ò˜Ù Û.˜¯ .ııÛ

∑”ß“π∫â“π∑—Ë«‰ª Û.Òˆ Ò.Ò˘ Û.¯Ò .ı˘Ú

¥â“π —ß§¡

ß“π·µàßß“π ß“π»æ À√◊Õ‡∑»°“≈µà“ß Ê Ú.˜¯ Ò.ÚˆÛ Û.ı˘ .ˆˆı

ß“πæ∫ª– —ß √√§å„πÀ¡Ÿà‡æ◊ËÕπÀ√◊Õ≠“µ‘ Ú.¯Ù Ò.ÒÛ˘ Û.ˆÛ .ˆ˘

¥â“π®‘µ„®

‡ªìπ¿“√–°—∫§πÕ◊Ëπ Û.ˆ Ò.Òı Û.˘Ù .ÚÙˆ

‡»√â“„® Û.Òˆ .˘Ú Û.˜¯ .Ù˘Ò

¢“¥§«“¡¡—Ëπ„®„π°“√∑”°‘®°√√¡∑—Ë«‰ª Ú.˘Ù Ò.Ùı Û.˜¯ .ˆ¯
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ÛÚ˜Ú.¯); √–¬–‡«≈“∑’ËºŸâªÉ«¬¡’ “¬µ“¡—« Ò-˘ˆ ‡¥◊Õπ

(ÚÛ.ÒÒ ± ÚÚ.ˆÒ).

º≈°“√∑¥ Õ∫ ¡¡µ‘∞“π

 ¡¡µ‘∞“π∑’Ë Ò ºŸâªÉ«¬µâÕ°√–®°À≈—ß‰¥â√—∫°“√ºà“µ—¥

µâÕ°√–®°∑’Ë‚√ßæ¬“∫“≈∫“ßπÈ”‡ª√’È¬« ¡’°“√¡Õß‡ÀÁπ¥’¢÷Èπ°«à“

°àÕπ‰¥â√—∫°“√ºà“µ—¥. º≈°“√∑¥ Õ∫‚¥¬ ∂‘µ‘∑¥ Õ∫∑’®—∫§Ÿà

·≈–§à“æ’ <.ı ®÷ß¬Õ¡√—∫ ¡¡µ‘∞“π∑’Ë Ò (µ“√“ß∑’Ë Û).

 ¡¡µ‘∞“π∑’Ë Ú ºŸâªÉ«¬µâÕ°√–®°À≈—ß‰¥â√—∫°“√ºà“µ—¥

µâÕ°√–®°∑’Ë‚√ßæ¬“∫“≈∫“ßπÈ”‡ª√’È¬« ¡’§ÿ≥¿“æ™’«‘µ¥’°«à“°àÕπ

‰¥â√—∫°“√ºà“µ—¥.  º≈°“√∑¥ Õ∫‚¥¬ ∂‘µ‘ °“√∑¥ Õ∫ ∑’ ®—∫§Ÿà

§à“ æ’ < .ı ¬Õ¡√—∫ ¡¡µ‘∞“π∑’Ë Ú (µ“√“ß∑’Ë Ù).

 ¡¡µ‘∞“π∑’Ë Û ª√– ‘∑∏‘¿“æ°“√¡Õß‡ÀÁπ¢ÕßºŸâªÉ«¬À≈—ß

ºà“µ—¥µâÕ°√–®°¡’§«“¡ —¡æ—π∏å∑“ß∫«°°—∫§ÿ≥¿“æ™’«‘µ º≈

°“√∑¥ Õ∫‚¥¬«‘∏’ Pearson correlation §à“ —¡ª√– ‘∑∏‘Ï À

 —¡æ—π∏å = .ıˆ˜, §à“ æ’ < .Ò ¬Õ¡√—∫ ¡¡µ‘∞“π∑’Ë Û

(µ“√“ß∑’Ë ı).

«‘®“√≥å

°“√«‘®—¬§√—Èßπ’È‡ªìπ°“√‡√‘Ë¡µâπ¢Õß°“√»÷°…“ª√– ‘∑∏‘¿“æ

°“√¡Õß‡ÀÁπ·≈–§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥

µâÕ°√–®°∑’Ë‚√ßæ¬“∫“≈∫“ßπÈ”‡ª√’È¬«¥â«¬«‘∏’ ≈“¬·°â«µ“µâÕ

·≈–„ à·°â«µ“‡∑’¬¡∑’Ë¡’§ÿ≥¿“æ‡À¡◊Õπ°—π ´÷Ëßæ∫«à“ª√– ‘∑∏‘-

¿“æ°“√¡Õß‡ÀÁπ·≈–§ÿ≥¿“æ™’«‘µÀ≈—ßºà“µ—¥‡æ‘Ë¡¢÷Èπ  Õ¥§≈âÕß

°—∫º≈°“√»÷°…“¢Õß Ellwein ·≈–§≥–(Ò) ∑’Ë‰¥â»÷°…“º≈¢Õß

°“√ºà“µ—¥µâÕ°√–®°·≈–§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬ ı,ÛÙÚ §π „π

µ“√“ß∑’Ë ı ª√– ‘∑∏‘¿“æ°“√¡Õß‡ÀÁπ·≈–§–·ππ§ÿ≥¿“æ™’«‘µÀ≈—ß

ºà“µ—¥

°“√¡Õß‡ÀÁπ §ÿ≥¿“æ™’«‘µ

°“√¡Õß‡ÀÁπ r Ò .ıˆ˜

p . .Ò

n ÛÚ ÛÚ

§ÿ≥¿“æ™’«‘µ r .ıˆ˜ Ò

p .Ò .

n ÛÚ ÛÚ

µ“√“ß∑’Ë Ù §ÿ≥¿“æ™’«‘µ°àÕπºà“µ—¥·≈–À≈—ßºà“µ—¥µâÕ°√–®°

§–·ππ§ÿ≥¿“æ™’«‘µ §à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π §à“∑’ §à“æ’

°àÕπºà“µ—¥ ı˜.ÛÙ ˘.Ò¯ -ˆ.ı˘ .

À≈—ßºà“µ—¥ ˆ˜.˜ı Ù.Û¯

α =.ı

µ“√“ß∑’Ë Û ª√– ‘∑∏‘¿“æ°“√¡Õß‡ÀÁπ°àÕπºà“µ—¥ ·≈–À≈—ßºà“µ—¥

§–·ππª√– ‘∑∏‘¿“æ°“√¡Õß‡ÀÁπ §à“‡©≈’Ë¬ §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π §à“∑’ §à“æ’

°àÕπºà“µ—¥µâÕ°√–®° Û.Ù˜ ˘.ÛÚ -Ò.˘ı .

À≈—ßºà“µ—¥µâÕ°√–®° Ù¯.ˆˆ Ù.˘

α =.ı
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™π∫∑∑“ßµÕπ„µâ¢Õßª√–‡∑»®’πæ∫«à“§–·ππª√– ‘∑∏‘¿“æ

°“√¡Õß‡ÀÁπ ·≈–§–·ππ§ÿ≥¿“æ™’«‘µ Õ¥§≈âÕß°—∫√–¥—∫

 “¬µ“∑’Ë«—¥‰¥â ·≈–‡¡◊ËÕ«‘‡§√“–Àå§«“¡ —¡æ—π∏åª√– ‘∑∏‘¿“æ

°“√¡Õß‡ÀÁπ∑“ß∫«°°—∫§ÿ≥¿“æ™’«‘µ æ∫«à“ Õ¥§≈âÕß°—∫°“√

»÷°…“¢Õß™Ÿ‡ °¢å »√‰æ»“≈ ·≈–§≥–(Ò,˘) ·≈– Õ¥§≈âÕß°—∫

º≈°“√»÷°…“¢Õß Mingguang He(ÒÒ) ∑’Ë»÷°…“„πª√–‡∑»®’π.

º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“°“√ºà“µ—¥µâÕ°√–®°∑’Ë‚√ß

æ¬“∫“≈∫“ßπÈ”‡ª√’È¬« ¥â«¬«‘∏’ ≈“¬·°â«µ“µâÕ·≈–„ à·°â«µ“

‡∑’¬¡Õ¬à“ß¥’ ‚¥¬®—°…ÿ·æ∑¬å·≈–¡’°“√¥Ÿ·≈∑’Ë∂Ÿ°µâÕßµ“¡

¡“µ√∞“π ¡’º≈∑”„Àâª√– ‘∑∏‘¿“æ°“√¡Õß‡ÀÁπ·≈–§ÿ≥¿“æ

™’«‘µ¢ÕßºŸâªÉ«¬À≈—ßºà“µ—¥¥’¢÷Èπ ·≈–‰¡à¡’¿“«–·∑√°´âÕπ∑’Ë

Õ—πµ√“¬‡°‘¥¢÷Èπ°—∫ºŸâªÉ«¬. ‚§√ß°“√ºà“µ—¥µâÕ°√–®°∑’Ë‚√ß

æ¬“∫“≈∫“ßπÈ”‡ª√’È¬«¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡æ‘Ë¡‚Õ°“ ·≈–™àÕß

∑“ß„π°“√√—∫°“√√—°…“¢ÕßºŸâ ŸßÕ“¬ÿ ºŸâ¥âÕ¬‚Õ°“  ·≈–ºŸâªÉ«¬

‡√◊ÈÕ√—ß∑’Ë¡’¿“«–·∑√°´âÕπ∑“ßµ“µâÕ°√–®° ∑”„Àâª√–™“™π

®”π«π¡“°¡’§ÿ≥¿“æ™’«‘µ·≈–°“√¡Õß‡ÀÁπ∑’Ë¥’¢÷Èπ  “¡“√∂

™à«¬‡À≈◊Õµπ‡Õß„π°“√∑”°‘®«—µ√ª√–®”«—π‰¥âÕ¬à“ßª≈Õ¥¿—¬

¬‘Ëß¢÷Èπ ≈¥¿“√–„π°“√¥Ÿ·≈®“°∫ÿ§§≈„π§√Õ∫§√—«·≈–¬—ß

 “¡“√∂√à«¡°‘®°√√¡µà“ß Ê ∑“ß —ß§¡‰¥â ‚¥¬°“√·∫àßªíπ

∑√—æ¬“°√§◊Õ ®—°…ÿ·æ∑¬å ∑’¡ºŸâ‡™’Ë¬«™“≠ ‡§√◊ËÕß¡◊Õ·≈–

Õÿª°√≥å∑’Ë¡’√“§“·æß®“°¿“¬πÕ°·≈–¡“„Àâ∫√‘°“√∑’Ë‚√ß

æ¬“∫“≈™ÿ¡™π·¡â«à“µâπ∑ÿπ°“√√—°…“®– Ÿß ·µàº≈≈—æ∏å∑’Ë‰¥â¡’

§ÿ≥§à“∑—ÈßµàÕºŸâªÉ«¬ §√Õ∫§√—«·≈–™ÿ¡™π ´÷Ëßº≈°“√«‘®—¬π’ÈÕ“®

‡ªìπ·π«∑“ß„π°“√¥”‡π‘π°“√ºà“µ—¥µâÕ°√–®°·°à‚√ßæ¬“∫“≈

„π¿Ÿ¡‘¿“§µàÕ‰ª ‡æ◊ËÕ¢¬“¬‚Õ°“ „π°“√‡¢â“∂÷ß∫√‘°“√ ™à«¬

ªÑÕß°—π·≈–·°â‰¢ªí≠À“µ“∫Õ¥®“°‚√§µâÕ°√–®°´÷Ëß‡ªìπÀπ÷Ëß

„πªí≠À“ “∏“√≥ ÿ¢∑’Ë ”§—≠¢Õßª√–‡∑»‰∑¬.

‡Õ° “√Õâ“ßÕ‘ß

Ò. ™Ÿ‡ °¢å »√‰æ»“≈, «—≤π’¬å ‡¬Áπ®‘µ√, ©«’«√√≥ ‡¬Áπ®‘µ√.  ª√– ‘∑∏‘¿“æ

°“√¡Õß‡ÀÁπ·≈–§ÿ≥¿“æÕßºŸâªÉ«¬µâÕ°√–®°∑’Ëºà“µ—¥‚¥¬„™â‡≈π å

(·°â«µ“‡∑’¬¡) µà“ß√“§“.  «“√ “√®—°…ÿ “∏“√≥ ÿ¢ ÚıÙ¯;Ò˘:Ò˘-
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