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∫∑§—¥¬àÕ ¿“«–·∑√°´âÕπ∑’Ë ”§—≠¢Õß‚√§‡∫“À«“π§◊Õ ‡ âπª√– “∑ à«π√Õ∫‡ ◊ËÕ¡ ́ ÷Ëß‡ªìπªí®®—¬‡ ’Ë¬ß∑”„Àâ

‡°‘¥·º≈∑’Ë‡∑â“®π‡ªìπ‡Àµÿ„ÀâµâÕßµ—¥‡∑â“„πºŸâªÉ«¬‡∫“À«“π. °“√À“§«“¡ —¡æ—π∏å√–À«à“ß¿“«–ª√– “∑

 à«π√Õ∫‡ ◊ËÕ¡°—∫°“√‡°‘¥·º≈∑’Ë‡∑â“¢ÕßºŸâªÉ«¬‡∫“À«“π‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈∑’Ë®–æ—≤π“°“√¥Ÿ·≈‡∑â“‡™‘ß

ªÑÕß°—π¢ÕßºŸâªÉ«¬„π§≈‘π‘§‡∫“À«“π ‚¥¬°“√»÷°…“¢âÕ¡Ÿ≈¬âÕπÀ≈—ß®“°‡«™√–‡∫’¬π·≈–·∫∫ª√–‡¡‘π

 ¿“æ‡∑â“ºŸâªÉ«¬‡∫“À«“π„π§≈‘π‘§‡∫“À«“π ‚√ßæ¬“∫“≈«‘‡™’¬√∫ÿ√’ Ò,Ú˘ √“¬, »Ÿπ¬å ÿ¢¿“æ™ÿ¡™πæÿ

‡µ¬ Ú˘˜ √“¬ ·≈–»Ÿπ¬å ÿ¢¿“æ™ÿ¡™π‚§°ª√ß Û¯ √“¬„π™à«ß‡¥◊Õπ µÿ≈“§¡ ÚıÙ¯ ∂÷ß°—π¬“¬π

ÚıÙ˘, ‡ªìπºŸâªÉ«¬™“¬√âÕ¬≈– ÛÒ.ıÒ, À≠‘ß√âÕ¬≈– ˆ¯.Ù˘, Õ“¬ÿ Ûı - ¡“°°«à“ ˜ı ªï, æ∫ºŸâªÉ«¬
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‡∑à“¢ÕßºŸâªÉ«¬‰¡à™“‡∑â“. ºŸâªÉ«¬∑’Ë‡ªìπ·º≈∑’Ë‡∑â“¡’√–¥—∫πÈ”µ“≈ Ÿß ˜˘ §π (√âÕ¬≈– ˜Û.¯Ú) ·≈–
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πÈ”µ“≈ Ÿß„π‡≈◊Õ¥ ·≈–Õ“°“√™“‡∑â“∑’Ë‡°‘¥®“°‡ âπª√– “∑ à«π√Õ∫‡ ◊ËÕ¡. °“√§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π

‡≈◊Õ¥ ·≈–°“√¥Ÿ·≈ ÿ¢¿“æ‡∑â“„πºŸâ∑’Ë¡’‡∑â“™“ªÑÕß°—π°“√‡°‘¥·º≈∑’Ë‡∑â“‰¥â.

§” ”§—≠: ‚√§‡∫“À«“π, ª√– “∑ à«π√Õ∫‡ ◊ËÕ¡, ·º≈∑’Ë‡∑â“, ‚√ßæ¬“∫“≈«‘‡™’¬√∫ÿ√’

Abstract Relationship between Neuropathy and Foot Ulcer in Diabetes Mellitus Type 2
Patients
Vison  Tianrungroj*
*General Medicine Section, Wichianburi Hospital, Petchabun Province

The increasing incidence of diabetes mellitus (DM) every year has resulted in mul-
tiple complications of DM.  Diabetic neuropathy is one of the most important complica-
tions; it causes diabetic foot and leads to amputation of the legs.  In a rural hospital, the
relationship between neuropathy and foot ulcer provides important information for the
development  of a preventive foot-care program in a DM clinic.  A retrospective study
was performed from medical records and diabetic foot evaluations from October 2005 to
September 2006; a total of 1,029 diabetic patients from Wichianburi Hospital, 247 from the
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˘˘Ò

¿Ÿ¡‘À≈—ß·≈–‡Àµÿº≈

‡∫“À«“π‡ªìπ‚√§‰¡àµ‘¥µàÕ™π‘¥‡√◊ÈÕ√—ß·≈–√—°…“‰¡àÀ“¬¢“¥.

 à«π¡“°‡ªìπ‚√§∑’Ë∂à“¬∑Õ¥∑“ßæ—π∏ÿ°√√¡ ·≈–æ∫∫àÕ¬„πºŸâ

 ŸßÕ“¬ÿ À√◊Õ§πÕâ«π, ¢“¥°“√ÕÕ°°”≈—ß°“¬, ·≈–¡’·π«‚πâ¡

‡æ‘Ë¡¢÷Èπ„πª√–‡∑»∑’Ë°”≈—ßæ—≤π“. ®“° ∂‘µ‘ºŸâªÉ«¬‡∫“À«“π∑—Ë«‚≈°

æ.». ÚıÙÛ æ∫‰¡àπâÕ¬°«à“ Ò˜ı ≈â“π§π ‡ªìπ‚√§‡∫“À«“π

™π‘¥∑’Ë Ú ¡“°°«à“ Òı ≈â“π§π(Ò).  ∂‘µ‘ºŸâªÉ«¬‡∫“À«“π„π

ª√–‡∑»‰∑¬ æ». ÚıÙı æ∫ Ò¯˜,ÒÙÒ √“¬ §‘¥‡ªìπÕ—µ√“

ÛÙ.˘ı µàÕ· πª√–™“°√, æ». ÚıÙˆ æ∫ ÚÒÛ,ÒÛˆ √“¬

Õ—µ√“ Û¯.˜ı µàÕ· πª√–™“°√, æ.». ÚıÙ˜ æ∫ ÚÙ˜,Òˆı

√“¬ Õ—µ√“ ÙÙÙ.Òˆ µàÕ· πª√–™“°√(Ú).

 ∂‘µ‘¢ÕßºŸâªÉ«¬‡∫“À«“π¢Õß‚√ßæ¬“∫“≈«‘‡™’¬√∫ÿ√’„π

ªïß∫ª√–¡“≥ ÚıÙˆ ¡’®”π«π Ò,ı √“¬, ªï ÚıÙ˜ ®”π«π

Ò,˘ˆ˘ √“¬, ·≈–ªï ÚıÙ¯ ®”π«π Ú,Ú˜¯ √“¬‡∑à“°—∫ Ò,ıˆ¯

µàÕ· πª√–™“°√(Û) ‡ªìπ‡∫“À«“π™π‘¥∑’ËÒ √âÕ¬≈– Ú, ™π‘¥∑’Ë

Ú √âÕ¬≈– ˘˜ ·≈–™π‘¥Õ◊Ëπ Ê √âÕ¬≈– Ò.

‡π◊ËÕß®“°‚√§‡∫“À«“π‡ªìπ‚√§∑’Ë‡°‘¥®“°§«“¡º‘¥ª√°µ‘

¢Õß‡¡·∑∫Õ≈‘ ¡ ´÷Ëß¡’≈—°…≥– ”§—≠§◊Õ √–¥—∫πÈ”µ“≈°≈Ÿ‚§ 

„π‡≈◊Õ¥ Ÿß ∑”„Àâ‡°‘¥¿“«–·∑√°´âÕπ‡√◊ÈÕ√—ß ‡°‘¥°“√‡ ◊ËÕ¡

 ¡√√∂¿“æ¢ÕßÕ«—¬«–µà“ß Ê, ∑’Ë ”§—≠ §◊Õ µ“ ‰µ ‡ âπª√– “∑

·≈–À≈Õ¥‡≈◊Õ¥·¥ß∑—Èß„À≠à·≈–‡≈Á° ®÷ß∑”„Àâ‡°‘¥¿“«–‚√§

·∑√°´âÕπ∑’Ë ”§—≠ ‰¥â·°à ‚√§À—«„®, ‚√§§«“¡¥—π‚≈À‘µ Ÿß,

‚√§‰µ≈â¡‡À≈«‡√◊ÈÕ√—ß, ·≈–„πºŸâªÉ«¬‡∫“À«“π∑—Èß Ú ™π‘¥√âÕ¬≈–

Òı ‡°‘¥·º≈∑’Ë‡∑â“(Ù) ·≈–¡’°“√µ‘¥‡™◊ÈÕ‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„Àâ

ºŸâªÉ«¬∂Ÿ°µ—¥‡∑â“/¢“.

°“√‡°‘¥·º≈∑’Ë‡∑â“‡π◊ËÕß®“°πÈ”µ“≈„π‡≈◊Õ¥ª√‘¡“≥ Ÿß

¡“° Ê ∑”„Àâ‡ âπª√– “∑∑’Ë‰ª‡≈’È¬ß à«π‡∑â“‡ ◊ËÕ¡ ∑”„Àâ°≈â“¡

‡π◊ÈÕÕàÕπ·√ß, ≈¥¢π“¥≈ß ∫“ß≈ß, ∑”„Àâ°“√°√–®“¬πÈ”Àπ—°

‡ª≈’Ë¬π‰ª ΩÉ“‡∑â“∫“ß≈ß‡°‘¥·º≈‰¥âßà“¬(ˆ). °“√„Àâ§«“¡√Ÿâ°“√¥Ÿ·≈

‡∑â“ “¡“√∂ªÑÕß°—π°“√‡°‘¥·º≈ ·≈–°“√ªØ‘∫—µ‘µπ·≈–¥Ÿ·≈

·º≈Õ¬à“ß∂Ÿ°µâÕß ∑”„Àâ·º≈∑’Ë‡∑â“À“¬·≈–≈¥°“√µ—¥‡∑â“‰¥â∂÷ß

√âÕ¬≈– ¯Ú ·≈–‡°‘¥·º≈´È”Õ’°‡æ’¬ß√âÕ¬≈– ı(ı). ªí®®—¬‡ ’Ë¬ß

°“√‡°‘¥ª√– “∑ à«π√Õ∫‡ ◊ËÕ¡„πºŸâªÉ«¬‡∫“À«“π‰¥â·°à√–¥—∫

πÈ”µ“≈„π‡≈◊Õ¥ Ÿß°«à“ª√°µ‘, ‡«≈“∑’Ë‡ªìπ‡∫“À«“ππ“π, Õ“¬ÿ

·≈–‡æ»¢ÕßºŸâªÉ«¬(˜).

°“√ª√–‡¡‘πªí≠À“‡∑â“¢ÕßºŸâªÉ«¬‡ªìπ¢—ÈπµÕπ ”§—≠∑’Ë ÿ¥„π

°“√«“ß·ºπ°“√ªÑÕß°—π ·≈–√—°…“Õ¬à“ß∂Ÿ°µâÕß. °“√ª√–‡¡‘π

‡∑â“ºŸâªÉ«¬®–µâÕßª√–‡¡‘π§«“¡‡ ’Ë¬ß„π¿“æ√«¡§◊Õ ¿“«–

ª√– “∑ à«π√Õ∫‡ ◊ËÕ¡‡π◊ËÕß®“°¢“¥‡≈◊Õ¥‰ª‡≈’È¬ß ·≈–‡°‘¥

°“√µ‘¥‡™◊ÈÕ(¯) ÷́Ëß®–∑”„Àâ‡°‘¥·º≈∑’Ë‡∑â“ ·≈–∂Ÿ°µ—¥‡∑â“ / ¢“„π

∑’Ë ÿ¥.

‚√ßæ¬“∫“≈«‘‡™’¬√∫ÿ√’ ‰¥â¥”‡π‘πß“π§≈‘π‘§‡∫“À«“π·∫∫

§√∫Õß§å√«¡ ‚¥¬∑’¡ À«‘™“™’æ ·≈–¢¬“¬º≈≈ß Ÿà»Ÿπ¬å

 ÿ¢¿“æ™ÿ¡™ππ”√àÕß Ú ·Ààß ´÷Ëß‰¥â®—¥„Àâ¡’°“√§—¥°√Õß·≈–

ª√–‡¡‘π ¿“æ‡∑â“ºŸâªÉ«¬‡∫“À«“π∑’Ë¡“√—∫∫√‘°“√„π§≈‘π‘§ ·≈–

„π»Ÿπ¬å ÿ¢¿“æ™ÿ¡™π  ‡æ◊ËÕª√–‡¡‘πºŸâªÉ«¬‡∫◊ÈÕßµâπ·≈–À“

·π«∑“ß‡™‘ßªÑÕß°—π.

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“§√—Èßπ’È‡æ◊ËÕÀ“¢âÕ¡Ÿ≈§«“¡

Putaey primary care unit and 308 from the Kokeprong primary care unit, were studied.
Of the total, 31.51 percent were males and 68.49 percent females; 404 patients (24.72%)
had neuropathy, 60 patients (14.85%) in this group had foot ulcer, and 47 of them (3.82%)
had foot ulcer without neuropathy.  The risk of foot ulcer in neuropathic patients was
almost eight-fold (7.92 times) greater than that of non-neuropathic patients.  Seventy-
nine patients with foot ulcer had hyperglycemia; the mean blood glucose levels ranged
between 125 and 179 mg/dl, and blood glucose levels of more than 125 mg/dl were  4.39-
fold greater than the normal glucose level.  Foot ulcer in diabetic patients was related to
neuropathy and blood glucose levels; thus well-controlled blood glucose and good foot
care in diabetic neuropathic patients is important in preventing foot ulcer.

Key words: diabetic mellitus, diabetic neuropathy, diabetic foot ulcer, Wichianburi
Hospital
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˘˘Ú

 —¡æ—π∏å√–À«à“ß¿“«–ª√– “∑ à«π√Õ∫‡ ◊ËÕ¡ °—∫°“√‡°‘¥·º≈

∑’Ë‡∑â“¢ÕßºŸâªÉ«¬‡∫“À«“π ·≈–π”º≈≈—æ∏å∑’Ë‰¥â‰ª„™â‡ªìπ

·π«∑“ßæ—≤π“°“√¥Ÿ·≈‡∑â“‡™‘ßªÑÕß°—π„π§≈‘π‘°‡∫“À«“π¢Õß

‚√ßæ¬“∫“≈«‘‡™’¬√∫ÿ√’·≈– »Ÿπ¬å ÿ¢¿“æ™ÿ¡™π.

√–‡∫’¬∫«‘∏’»÷°…“

°“√»÷°…“¬âÕπÀ≈—ß‡°’Ë¬«°—∫¿“«–‡ ’Ë¬ß·≈–°“√‡°‘¥·º≈∑’Ë

‡∑â“„πºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë Ú ∑’Ë‰ª√—°…“∑’Ë§≈‘π‘°‡∫“À«“π

¢Õß‚√ßæ¬“∫“≈«‘‡™’¬√∫ÿ√’, »Ÿπ¬å ÿ¢¿“æ™ÿ¡™πæÿ‡µ¬ ·≈–»Ÿπ¬å

 ÿ¢¿“æ™ÿ¡™π‚§°ª√ß, „π™à«ß«—π∑’Ë Ò µÿ≈“§¡ æ.». ÚıÙ¯

∂÷ß«—π∑’Ë Û °—π¬“¬π æ.». ÚıÙ˘. ®”π«πºŸâªÉ«¬∑’Ë√—∫°“√

√—°…“∑’Ë‚√ßæ¬“∫“≈œ Ò,Ú˘ √“¬, »Ÿπ¬å ÿ¢¿“æ™ÿ¡™πæÿ‡µ¬

Ú˘˜ √“¬ ·≈–»Ÿπ¬å ÿ¢¿“æ™ÿ¡™π‚§°ª√ß Û¯ √“¬. ∑”°“√

√«∫√«¡¢âÕ¡Ÿ≈®“°‡«™√–‡∫’¬πºŸâªÉ«¬·≈–·∫∫ª√–‡¡‘π ¿“æ

‡∑â“ºŸâªÉ«¬∑’Ë √â“ß‚¥¬Õ“¬ÿ√·æ∑¬å.  ¢âÕ¡Ÿ≈∑’Ë»÷°…“‰¥â·°à Õ“¬ÿ ‡æ»

√–¬–‡«≈“ªÉ«¬ ·≈–Õ“°“√™“‡∑â“∑’Ëµ√«®‚¥¬ monofilament

‡∫Õ√å Ò °√—¡. ∂â“ºŸâ∂Ÿ°∑¥ Õ∫‰¡à “¡“√∂∫Õ°µ”·Àπàß∑’Ë°¥

‰¥â ∫àß™’È«à“ºŸâªÉ«¬¢“¥§«“¡√Ÿâ ÷°´÷Ëß„™â„π°“√ªÑÕß°—πµπ‡Õß ·≈–

¡’§«“¡‡ ’Ë¬ß°“√‡°‘¥·º≈∑’Ë‡∑â“∑’ËΩÉ“‡∑â“°“√‡°‘¥·º≈ ·≈–§à“‡©≈’Ë¬

¢Õß√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬∑’Ë‡ªìπ·º≈∑’Ë‡∑â“ Ÿß.

°“√»÷°…“¢âÕ¡Ÿ≈„™â ∂‘µ‘æ√√≥“ §à“√âÕ¬≈–, §à“‡∫’Ë¬ß‡∫π

¡“µ√∞“π·≈–«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å¢ÕßÕ“°“√™“‡∑â“°—∫

°“√‡°‘¥·º≈∑’Ë‡∑â“‚¥¬„™â  ∂‘µ‘‰¶ ·§«√å ·≈– Phi ·≈–„™â ¡°“√

∂¥∂Õ¬≈Õ®‘ µ‘§ «‘‡§√“–Àåªí®®—¬∑’Ë¡’º≈µàÕ°“√‡°‘¥·º≈∑’Ë‡∑â“.

º≈°“√»÷°…“

ºŸâªÉ«¬‡∫“À«“π™π‘¥∑’Ë Ú ∑’Ë»÷°…“®”π«π Ò,ˆÛÙ §π ‡ªìπ

™“¬ ıÒı §π (√âÕ¬≈– ÛÒ.ıÒ) ·≈–À≠‘ß Ò,ÒÒ˘ §π (√âÕ¬≈–

ˆ¯.Ù˘), æ∫ºŸâªÉ«¬∑’Ë¡’Õ“°“√™“‡∑â“ ÙÙ §π (√âÕ¬≈– ÚÙ.˜Ú).

µ“√“ß∑’Ë Ú · ¥ß®ÿ¥™“∑’Ë‡∑â“ æ∫«à“¡’§«“¡√Ÿâ ÷°™“ Ú ®ÿ¥ ıˆ

§π (√âÕ¬≈– ÒÛ.¯ˆ) ·≈–™“ ¡“°∂÷ß ˜ ®ÿ¥ ÚÙ §π (√âÕ¬≈–

ı.˘).  ºŸâªÉ«¬∑’Ë™“‡∑â“·≈–¡’·º≈∑’Ë‡∑â“ ̂  §π (√âÕ¬≈–ÒÙ.¯ı).

ºŸâªÉ«¬∑’Ë‰¡à™“‡∑â“¡’®”π«π Ò,ÚÛ §π (√âÕ¬≈– ˜ı.Ú¯) ¡’

·º≈∑’Ë‡∑â“ Ù˜ §π (√âÕ¬≈– Û.¯Ú). √–¥—∫πÈ”µ“≈„π‡≈◊Õ¥

‡©≈’Ë¬„π°≈ÿà¡ºŸâªÉ«¬∑’Ë‡ªìπ·º≈∑’Ë‡∑â“ ÒÚı-Ò˜˘ ¡°./¥≈. ®”π«π

Ù˜ §π (√âÕ¬≈– ÙÛ.˘Ú). Õ“°“√™“‡∑â“¡’§«“¡ —¡æ—π∏å°—∫

°“√‡°‘¥·º≈∑’Ë‡∑â“‚¥¬„™â ∂‘µ‘ ‰¶- ·§«√å = ÛÒÙ.¯¯, §à“æ’ =

.ı ·≈–√–¥—∫§«“¡ —¡æ—π∏å∑“ß∫«°Õ¬Ÿà„π√–¥—∫ª“π°≈“ß Phi

= .ÙÙ. ‡¡◊ËÕ„™â ∂‘µ‘ ¡°“√∂¥∂Õ¬≈Õ®‘ µ‘§«‘‡§√“–Àåªí®®—¬∑’Ë

¡’º≈µàÕ°“√™“‡∑â“  ¡°“√∑”π“¬∑’Ë √â“ß¢÷Èπ¡’§«“¡‡À¡“– ¡

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‰¶- ·§«√å = ÚÒ.˘¯ §à“æ’ =.001

 “¡“√∂∑”π“¬‡¡◊ËÕ¡’°“√‡ª≈’Ë¬π·ª≈ßµ—«·ª√µâπ„π ¡°“√‰¥â

√âÕ¬≈– ÛÚ.Ù, §«“¡‰«¢Õß ¡°“√√âÕ¬≈– ˘˘.˜, §«“¡

®”‡æ“–√âÕ¬≈– ÚÚ.˜,  ¡°“√∑”π“¬∂Ÿ°µâÕß√âÕ¬≈– ˘Ù.ı.

Õ“°“√™“‡∑â“‡ªìπªí®®—¬∑’Ë∑”„Àâ‡°‘¥·º≈∑’Ë‡∑â“ Ÿß∑’Ë ÿ¥§◊Õ ˜.˘Ú

‡∑à“¢ÕßºŸâª«¬∑’Ë‰¡à¡’Õ“°“√™“‡∑â“, √Õß≈ß¡“§◊Õ√–¥—∫πÈ”µ“≈„π

‡≈◊Õ¥µ—Èß·µà ÒÚı ¡°./¥≈.¢÷Èπ‰ª ¡’‚Õ°“ ‡°‘¥·º≈∑’Ë‡∑â“ Ÿß

°«à“ºŸâ∑’Ë¡’πÈ”µ“≈ª√°µ‘ Ù.Û˘ ‡∑à“. ™“¬¡’‚Õ°“ ‡°‘¥·º≈∑’Ë‡∑â“

¡“°°«à“À≠‘ß Û.˜Ú ‡∑à“.

®”π«π®ÿ¥∑’Ë¡’Õ“°“√™“ µ—Èß·µà ı ®ÿ¥ ¡’‚Õ°“ ‡°‘¥·º≈

¡“°°«à“ºŸâªÉ«¬∑’Ë¡’Õ“°“√™“‡∑â“πâÕ¬°«à“ ı ®ÿ¥ Ú.˘Ù‡∑à“.

πÕ°®“°π—Èπ¬—ßæ∫«à“ºŸâ ŸßÕ“¬ÿ¡’‚Õ°“ ‡°‘¥·º≈∑’Ë‡∑â“ Ú.ÙÛ

‡∑à“¢ÕßºŸâªÉ«¬∑’ËÕ“¬ÿπâÕ¬. ºŸâªÉ«¬∑’Ë‡ªìπ‡∫“À«“π™π‘¥∑’Ë Ú ¡“ ı

ªï¢÷Èπ‰ª¡’‚Õ°“ ‡°‘¥·º≈∑’Ë‡∑â“ Ò.ˆˆ ‡∑à“¢ÕßºŸâªÉ«¬∑’Ë‡ªìπ‡∫“

À«“ππâÕ¬°«à“ ı ªï.

µ“√“ß∑’Ë Ò - ˜ · ¥ß√“¬≈–‡Õ’¬¥¢Õß¢âÕ¡Ÿ≈µà“ß Ê.

æ∫«à“ºŸâªÉ«¬∑’Ë¡’Õ“°“√™“‡∑â“‡ªìπ·º≈ ®”π«π ˆ §π

√âÕ¬≈– ÒÙ.¯ı ºŸâªÉ«¬∑’Ë‰¡à¡’Õ“°“√™“‡∑â“‡ªìπ·º≈ ®”π«π Ù˜

§π √âÕ¬≈– Û.¯Ú ·≈–Õ“°“√™“‡∑â“¡’§«“¡ —¡æ—π∏å°—∫°“√

‡°‘¥·º≈∑’Ë‡∑â“ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (‰¶- ·§«√å =

ÛÒÙ.¯¯, §à“ Phi = .ÙÙ, §à“æ’ = .ı).

 ¡°“√∑”π“¬∑’Ë √â“ß¢÷Èπ¡’§«“¡‡À¡“– ¡Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ ‰¶- ·§«√å = ÚÒ.˘¯, §à“æ’ = 0.001  “¡“√∂

‡ª≈’Ë¬π·ª≈ßµ—«·ª√µâπ„π ¡°“√√âÕ¬≈– ÛÚ.Ù, §«“¡‰«¢Õß

 ¡°“√ √âÕ¬≈– ˘˘.˜, √âÕ¬≈–¢Õß ¿“æ§«“¡®”‡æ“– ÚÚ.˜,

 ¡°“√∑”π“¬∂Ÿ°µâÕß√âÕ¬≈– ˘Ù.ı ·≈–Õ“°“√™“‡∑â“‡ªìπ

ªí®®—¬∑’Ë∑”„Àâ‡°‘¥·º≈∑’Ë‡∑â“ ˜.˘Ú ‡∑à“¢ÕßºŸâª«¬∑’Ë‰¡à¡’Õ“°“√

™“‡∑â“,  √Õß≈ß¡“§◊Õ√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥µ—Èß·µà ÒÚı ¡°./¥≈.
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¢÷Èπ‰ª¡’‚Õ°“ ‡°‘¥·º≈∑’Ë‡∑â“ Ÿß°«à“ºŸâ∑’Ë¡’πÈ”µ“≈ª√°µ‘ Ù.Û˘ ‡∑à“,

·≈–æ∫«à“‡æ»™“¬¡’‚Õ°“ ‡°‘¥·º≈∑’Ë‡∑â“¡“°°«à“‡æ»À≠‘ß

Û.˜Ú ‡∑à“.

«‘®“√≥å

®“°°“√»÷°…“§«“¡ —¡æ—π∏å√–À«à“ßÕ“°“√™“‡∑â“®“°¿“«–

ª√– “∑ à«π√Õ∫‡ ◊ËÕ¡°—∫°“√‡°‘¥·º≈∑’Ë‡∑â“ æ∫ºŸâªÉ«¬Õ“¬ÿ ıˆ-

ˆı ªï ®”π«π ıÒ¯ §π (√âÕ¬≈– ÛÒ.˜) ¡“°∑’Ë ÿ¥, √–¬–

‡«≈“ªÉ«¬√–À«à“ß Ò-ı ªï ®”π«π ˆ¯Û §π ·≈–®”π«π®ÿ¥∑’Ë

ºŸâªÉ«¬¡’Õ“°“√™“∑’Ëµ√«®æ∫«à“‰¡à¡’§«“¡√Ÿâ ÷° Ú ®ÿ¥ ®”π«π ıˆ

§π (√âÕ¬≈– ÒÛ.¯ˆ), ˜ ®ÿ¥ ÚÙ §π (√âÕ¬≈– ı.˘), ºŸâªÉ«¬∑’Ë

™“‡∑â“ ÙÙ §π (√âÕ¬≈– ÚÙ.˜Ú). ®”π«πºŸâªÉ«¬∑’Ë™“‡∑â“

·≈–‡°‘¥·º≈∑’Ë‡∑â“  ˆ §π (√âÕ¬≈– ÒÙ.¯ı).  ºŸâªÉ«¬∑’Ë‰¡à™“

‡∑â“®”π«π Ò,ÚÛ §π (√âÕ¬≈– ˜ı.Úˆ) ¡’ºŸâªÉ«¬‡°‘¥·º≈∑’Ë

‡∑â“®”π«π Ù˜ §π (√âÕ¬≈– Û.¯Ú) ®–‡ÀÁπ‰¥â«à“ºŸâªÉ«¬∑’Ë™“

‡∑â“¡’§«“¡‡ ’Ë¬ß°“√‡°‘¥·º≈∑’Ë‡∑â“ Ÿß°«à“ºŸâªÉ«¬∑’Ë‰¡à™“‡∑â“∂÷ß

√âÕ¬≈– ÒÒ.Û À√◊Õ ˜.˘Ú ‡∑à“, ·≈–Õ“°“√™“‡∑â“¡’§«“¡

 —¡æ—π∏å°—∫°“√‡°‘¥·º≈∑’Ë‡∑â“„π∑“ß∫«° (‰¶- ·§«√å =

ÛÒÙ.¯¯, §à“æ’ = .ı), √–¥—∫§«“¡ —¡æ—π∏åÕ¬Ÿà„π√–¥—∫

ª“π°≈“ß = .ÙÙ.  ®“°°“√«‘‡§√“–Àåªí®®—¬Õ◊Ëπ Ê ∑’Ë¡’º≈µàÕ

°“√‡°‘¥·º≈∑’Ë‡∑â“æ∫«à“  ¡°“√∑”π“¬∑’Ë √â“ß¢÷Èπ¡’§«“¡‡À¡“–

 ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‰¶- ·§«√å = ÚÒ.˘¯, §à“æ’ =

.Ò  “¡“√∂∑”π“¬‡¡◊ËÕ¡’°“√‡ª≈’Ë¬π·ª≈ßµ—«·ª√µâπ„π

 ¡°“√‰¥â√âÕ¬≈– ÛÚ.Ù ·≈–Õ“°“√°“√™“‡∑â“‡ªìπªí®®—¬∑’Ë

∑”„Àâ‡°‘¥·º≈∑’Ë‡∑â“ Ÿß∑’Ë ÿ¥§◊Õ ˜.˘Ú ‡∑à“¢ÕßºŸâª«¬∑’Ë‰¡à¡’

Õ“°“√™“‡∑â“ Õ“®‡ªìπ‡æ√“–‡¡◊ËÕºŸâªÉ«¬∑’Ë¡’Õ“°“√™“‡∑â“‡¡◊ËÕ‡°‘¥

Õÿ∫—µ‘‡ÀµÿÀ√◊Õ∂Ÿ°¡¥°—¥·≈â«‰¡à¡’§«“¡√Ÿâ ÷°®÷ß∑”„Àâ°≈“¬‡ªìπ

·º≈„π∑’Ë ÿ¥ ·≈–‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ‡∑â“

‡π◊ËÕß®“°ª√– “∑ à«π√Õ∫‡ ◊ËÕ¡.  πÕ°®“°π—Èπ¬—ßæ∫ªí®®—¬Õ◊Ëπ

∑’Ë∑”„Àâ‡°‘¥·º≈∑’Ë‡∑â“∑’Ë√Õß®“°°“√™“‡∑â“‰¥â·°à√–¥—∫πÈ”µ“≈„π

‡≈◊Õ¥µ—Èß·µà ÒÚı ¡°./¥≈.¢÷Èπ‰ª ¡’‚Õ°“ ‡°‘¥·º≈∑’Ë‡∑â“¡“°

°«à“ºŸâªÉ«¬∑’Ë¡’√–¥—∫πÈ”µ“≈ª√°µ‘ Ù.Û˘ ‡∑à“ Õ“®‡ªìπ‡æ√“–ºŸâªÉ«¬

∑’Ë¡’√–¥—∫πÈ”µ“≈ Ÿß°«à“√–¥—∫ª√°µ‘¡’‚Õ°“ ‡°‘¥·º≈‰¥âßà“¬

·≈–·º≈À“¬™â“‡¡◊ËÕ¡’·º≈‡æ’¬ß‡≈Á°πâÕ¬®–∑”„Àâ‡°‘¥·º≈

µ“√“ß∑’Ë Ò ¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâªÉ«¬‡∫“À«“π

¢âÕ¡Ÿ≈ ®”π«π (§π) √âÕ¬≈–

Õ“¬ÿ (ªï)

Ûı-Ùı ÚÛı ÒÙ.Û¯
Ùˆ-ıı ÙıÙ Ú¯.Ú
ıˆ-ˆı ıÒ¯ ÛÒ.˜
ˆˆ-˜ı ÙÒÛ Úı.Úˆ
> ˜ı ÒÙ .ˆÙ

‡æ»

™“¬ ıÒı ÛÒ.ıÒ
À≠‘ß Ò,ÒÒ˘ ˆ¯.Ù˘

√–¬–‡«≈“∑’Ë‡ªìπ‡∫“À«“π (ªï)

Ò-ı ˆ¯Û ÙÒ.˜˘
ˆ-Ò ÙıÙ Ú˜.˜¯
ÒÒ-Òı ÚÙ˜ Òı.ÒÒ
Òˆ-Ú Ú ÒÚ.ÚÛ
ÚÒ-Úı ı Û.˘

µ“√“ß∑’Ë Ú ®”π«π®ÿ¥∑’Ë¡’Õ“°“√™“·≈–¡’°“√‡°‘¥·º≈∑’Ë‡∑â“

®”π«π ®”π«“πºŸâªÉ«¬
®”π«π®ÿ¥ √âÕ¬≈–

(§π) ∑’Ë‡°‘¥·º≈ (§π)

Ò ®ÿ¥ Û˜ ˘.Òˆ Û

Ú ®ÿ¥ ıˆ ÒÛ.¯˜ Ú

Û ®ÿ¥ ı ÒÚ.Û¯ Ú

Ù ®ÿ¥ ÙÙ Ò.¯˘ ˆ

ı ®ÿ¥ Ù¯ ÒÒ.¯¯ ˜

ˆ ®ÿ¥ Ûˆ ¯.˘Ò ˜

˜ ®ÿ¥ ÚÙ ı.˘Ò ˜

¯ ®ÿ¥ Û ˜.ÙÙ ˘

˘ ®ÿ¥ ÙÛ Ò.ˆı ˜

Ò ®ÿ¥ Ûˆ ¯.˘Ò Ò

µ“√“ß∑’Ë Û √–¥—∫πÈ”µ“≈‡©≈’Ë¬„πºŸâªÉ«¬∑’Ë‡°‘¥·º≈

√–¥—∫πÈ”µ“≈ ®”π«π (§π) √âÕ¬≈–

ˆÒ-ÒÚÙ Ú¯ Úˆ.Ò˜

ÒÚı-Ò˜˘ Ù˜ ÙÛ.˘Ú

Ò¯-Ú˘˘ Úı ÚÛ.Û˜

>Û ˜ ˆ.ıÙ



«“√ “√«‘®—¬√–∫∫ “∏“√≥ ÿ¢ ªï∑’Ë Ú ©∫—∫∑’Ë Ò ¡§.-¡’§. (©∫—∫‡ √‘¡ Ù) ÚııÒ

˘˘Ù

·≈–√âÕ¬≈– Ú.˘ µ“¡≈”¥—∫.

Wieman(Ò) »÷°…“‡√◊ËÕßÀ≈—°°“√®—¥°“√·º≈∑’Ë‡∑â“„π

ºŸâªÉ«¬‡∫“À«“πæ∫«à“√âÕ¬≈– ı-Ò ¢Õßª√–™“°√Õ‡¡√‘°“∑’Ë

ªÉ«¬‡ªìπ‡∫“À«“π¡’¿“«–πÈ”µ“≈„π‡≈◊Õ¥ Ÿß‡ªìπ “‡Àµÿ ”§—≠∑’Ë

∑”„Àâ‡°‘¥¿“«–·∑√°´âÕπ, ¿“«–‡ âπª√– “∑ à«π√Õ∫‡ ◊ËÕ¡

‡ªìπ¿“«–·∑√°´âÕπ∑’Ë ”§—≠‚¥¬‡©æ“–∑’Ë‡∑â“ ∑”„Àâ‡°‘¥·º≈∑’Ë

‡∑â“·≈–‡°‘¥°“√µ‘¥‡™◊ÈÕµ“¡¡“ ÷́Ëß®–π”‰ª Ÿà°“√∂Ÿ°µ—¥‡∑â“·≈–¢“,

°“√ªÑÕß°—π°“√‡°‘¥·º≈ ·≈–°“√‡°‘¥¿“«–·∑√°´âÕπ∑’Ë¥’ §◊Õ

°“√¥Ÿ·≈‡∑â“ °“√ «¡√Õß‡∑â“∑’Ë‡À¡“– ¡®–≈¥Õ—µ√“°“√‡°‘¥·º≈

·≈–°“√‡°‘¥¿“«–·∑√°´âÕπ‰¥â.

Ribu ·≈–§≥–(ÒÒ) »÷°…“Õÿ∫—µ‘°“√°“√‡°‘¥§«“¡‡®Á∫ª«¥

≈ÿ°≈“¡Õ¬à“ß√«¥‡√Á«. ºŸâªÉ«¬™“¬‡°‘¥·º≈∑’Ë‡∑â“¡“°°«à“À≠‘ß

Û.˜¯ ‡∑à“ Õ“®‡°‘¥®“°ºŸâ™“¬∑”ß“ππÕ°∫â“π¡’§«“¡‡ ’Ë¬ß®“°

Õÿ∫—µ‘‡Àµÿ „π¢≥–∑’ËºŸâÀ≠‘ß à«π„À≠àÕ¬Ÿà°—∫∫â“π.

®–‡ÀÁπ‰¥â«à“¿“«–ª√– “∑ à«π√Õ∫‡ ◊ËÕ¡¡’§«“¡ —¡æ—π∏å

°—∫°“√‡°‘¥·º≈∑’Ë‡∑â“ ́ ÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Edgar ·≈–

Lawence(˘)  ´÷Ëß»÷°…“§«“¡‡ ’Ë¬ß°“√‡°‘¥·º≈∑’Ë‡∑â“¢ÕßºŸâªÉ«¬

‡∫“À«“π°—∫¿“«–ª√– “∑ à«π√Õ∫‡ ◊ËÕ¡.  æ∫«à“ºŸâªÉ«¬°≈ÿà¡∑’Ë¡’

¿“«–‡ ’Ë¬ß ŸßªÉ«¬‡ªìπ‡∫“À«“π‡ªìπ‡«≈“π“π‰¡à “¡“√∂§ÿ¡

πÈ”µ“≈‰¥â ¡’°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÀ≈Õ¥‡≈◊Õ¥·≈–‡ âπª√– “∑

·≈–¡’¿“«–·∑√°´âÕπÀ≈“¬√–∫∫. °“√µ—¥‡∑â“·≈–¢“æ∫„π

ºŸâªÉ«¬‡∑â“™“‰¡à¡’·≈–¡’§«“¡º‘¥ª√°µ‘¢Õß‡∑â“√âÕ¬≈– Û.Ò

µ“√“ß∑’Ë ˆ §«“¡ —¡æ—π∏å¢ÕßÕ“°“√™“‡∑â“ °—∫°“√‡°‘¥·º≈∑’Ë‡∑â“

‚Õ°“ ‡°‘¥·º≈∑’Ë‡∑â“ Õ“√å ∑”π“¬∂Ÿ°µâÕß
ªí®®—¬ ‰¶- ·§«√å df §à“æ’

(Odds ratio)  ·§«√å (%)

™“‡∑â“ ˜.˘Ú ÚÒ.˘¯ ˆ .Ò ÛÚ.Ù ˘Ù.ı

√–¥—∫πÈ”µ“≈µ—Èß·µà ÒÚı ¡°./¥≈. Ù.Û˘

®”π«π®ÿ¥∑’Ë™“‡∑â“ ı ®ÿ¥ Ú.˘Ù

√–¬–‡«≈“ªÉ«¬ ı ªï Ò.ˆˆ

Õ“¬ÿ Ú.ÙÛ

‡æ» Û.˜¯

µ“√“ß∑’Ë ı √–¥—∫§«“¡ —¡æ—π∏å¢ÕßÕ“°“√™“‡∑â“ °—∫°“√‡°‘¥·º≈∑’Ë‡∑â“„πºŸâªÉ«¬ Ò,ˆÛÙ √“¬

™“‡∑â“‡°‘¥·º≈ (√“¬) §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π ‰¶ ·§«√å df Phi §à“æ’

Ò˜ .ÛÙ ÛÒÙ.¯¯ Ò .ÙÙ .ı

µ“√“ß∑’Ë Ù §«“¡ —¡æ—π∏å√–À«à“ßÕ“°“√™“·≈–°“√‡°‘¥·º≈∑’Ë‡∑â“

Õ“°“√ ‰¡à‡ªìπ·º≈ (√“¬) √âÕ¬≈– ‡ªìπ·º≈ (√“¬) χχχχχ2 √âÕ¬≈–

™“‡∑â“ ÙÙ ÚÙ.˜Ú ˆ ÛÒÙ.¯¯ ÒÙ.¯ı

‰¡à™“‡∑â“ Ò,ÚÛ ˜ı.Ú¯ Ù˜ Û.¯Ú

§à“æ’ 0.05
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·º≈∑’Ë‡∑â“¢ÕßºŸâªÉ«¬‡∫“À«“π∑’Ë¡’º≈µàÕ§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬

‡æ◊ËÕÕ∏‘∫“¬Õÿ∫—µ‘°“√¢Õß·º≈∑’Ë‡∑â“¢ÕßºŸâªÉ«¬‡∫“À«“π ·≈–º≈

°√–∑∫µàÕ§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬  æ∫«à“√âÕ¬≈– ıı ¡’Õ“°“√

ª«¥®“°·º≈∑’Ë‡∑â“, √âÕ¬≈– ı˜ ¡’Õ“°“√ª«¥¢≥–‡¥‘πÀ√◊Õ¬◊π

·≈–„πµÕπ°≈“ß§◊π, √âÕ¬≈– Úı ¡’Õ“°“√ª«¥‚¥¬‰¡à‰¥â¬◊π

À√◊Õ‡¥‘π. ºŸâªÉ«¬∑’Ë¡’Õ“°“√ª«¥®–‰¥â√—∫¬“·°âª«¥¡“°°«à“ºŸâ∑’Ë

‰¡à¡’Õ“°“√ª«¥. ºŸâ∑’Ë¡’Õ“°“√ª«¥·º≈®–¡’§ÿ≥¿“æ™’«‘µ¥âÕ¬

°«à“ºŸâªÉ«¬∑’Ë‰¡àª«¥·º≈Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘.

®“°°“√»÷°…“æ∫«à“Õ“°“√ª«¥·º≈∑’Ë‡∑â“¡’§«“¡ —¡æ—π∏å

°—∫Õ“°“√∑“ß‡«™°√√¡ ·≈–æ∫«à“ºŸâªÉ«¬®”π«π¡“°∑’Ë¡’Õ“°“√

ª«¥·º≈∑’Ë‡∑â“ àßº≈°√–∑∫µàÕ°“√√—°…“ ·≈–§ÿ≥¿“æ™’«‘µ

¢ÕßºŸâªÉ«¬.

Giacomozzi(ÒÚ) »÷°…“µ—«·ª√∑’Ë “¡“√∂ªÑÕß°—π°“√‡ ◊ËÕ¡

¢Õß‡∑â“„πºŸâªÉ«¬‡∫“À«“π æ∫«à“ºŸâªÉ«¬¡’°“√≈ßπÈ”Àπ—°∑’Ë‡∑â“¡“°
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