
∫∑§«“¡øóôπ«‘™“

µ—«·∫∫∂¥∂Õ¬≈Õ®‘ µ‘°Õ¬à“ßßà“¬

Õ√ÿ≥  ®‘√«—≤πå°ÿ≈*

*¿“§«‘™“™’« ∂‘µ‘·≈–ª√–™“°√»“ µ√å §≥– “∏“√≥ ÿ¢»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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«“√ “√«‘®—¬√–∫∫ “∏“√≥ ÿ¢
ªï∑’Ë Ú ©∫—∫∑’Ë Ò ¡.§.-¡’.§. ÚııÒ ∂“∫—π«‘®—¬√–∫∫ “∏“√≥ ÿ¢

«·∫∫∂¥∂Õ¬≈Õ®‘ µ‘° ‡ªìπ ¡°“√∂¥∂Õ¬√Ÿª·∫∫Àπ÷Ëß

∑’Ë„™â· ¥ß§«“¡ —¡æ—π∏å√–À«à“ßµ—«·ª√µ“¡∑’Ë§à“µ—«·ª√®—¥

‡ªìπ Ú °≈ÿà¡ (dichotomy) ‡™àπ ‡ªìπ‚√§/‰¡à‡ªìπ‚√§, À“¬/µ“¬

°—∫µ—«·ª√Õ‘ √–‰¥â∑ÿ°ª√–‡¿∑ ∑—Èßµ—«·ª√π“¡ ‡°≈∑’Ë¡’§à“®—¥‰¥â

Ú °≈ÿà¡ À√◊ÕÀ≈“¬°≈ÿà¡, µ—«·ª√Õ—π¥—∫, ·≈–µ—«·ª√µàÕ‡π◊ËÕß.

µ—«·∫∫∂¥∂Õ¬≈Õ®‘ µ‘°πÕ°®“°®–„™â„π°“√∑”π“¬

§à“µ—«·ª√µ“¡·≈â« §à“ —¡ª√– ‘∑∏‘Ï¢Õßµ—«·∫∫¬—ß “¡“√∂

§”π«≥§à“ Odds ratio ¢Õß°“√‡°‘¥º≈ (µ—«·ª√µ“¡) ∑’Ë¡’

Õ‘∑∏‘æ≈®“°ªí®®—¬µ—«·ª√Õ‘ √–‰¥âÕ’°¥â«¬. „π∫∑§«“¡π’È®–

Õ∏‘∫“¬·π«§‘¥, «‘∏’°“√ √â“ßµ—«·∫∫, °“√∑¥ Õ∫µ—«·∫∫,

·≈–°“√§”π«≥§à“ Odd ratio ®“°µ—«·∫∫.

∑”‰¡®÷ßµâÕß„™âµ—«·∫∫∂¥∂Õ¬≈Õ®‘ µ‘°°—∫µ—«·ª√µ“¡∑’Ë

§à“µ—«·ª√®—¥‰¥â Ú °≈ÿà¡.

®“°¢âÕ¡Ÿ≈„πµ“√“ß∑’Ë Ò · ¥ß«à“§«“¡πà“®–‡ªìπ¢Õß°“√

‡ªìπ‚√§ NCD ‡æ‘Ë¡¢÷Èπµ“¡Õ“¬ÿ∑’Ë‡æ‘Ë¡¢÷Èπ. ‡¡◊ËÕπ”¢âÕ¡Ÿ≈¡“ √â“ß

·ºπ¿“æ¢®“¬·≈– ¡°“√∂¥∂Õ¬‡ âπµ√ß (√Ÿª∑’Ë Ò) æ∫«à“§à“

¢âÕ¡Ÿ≈∑’Ë·°π Y ¡’§à“‡ªìπ  À√◊Õ Ò ‡∑à“π—Èπ ∑”„Àâ‰¡à¡’§à“¢âÕ¡Ÿ≈

®√‘ßÕ¬Ÿà∫π‡ âπ°√“ø‡≈¬ ´÷Ëß· ¥ß«à“°“√‡ªìπ‚√§°≈ÿà¡ NCD

‰¡à¡’§«“¡ —¡æ—π∏å‡™‘ß‡ âπµ√ß°—∫Õ“¬ÿ.

¥—ßπ—Èπ ®÷ß‰¡à “¡“√∂„™â ¡°“√‡ âπµ√ß¡“∑”π“¬°“√‡°‘¥

‚√§°≈ÿà¡ NCD (Y) °—∫Õ“¬ÿ ‡æ√“–πÕ°®“°¢âÕ¡Ÿ≈‰¡à‰¥â¡’

§«“¡ —¡æ—π∏å‡™‘ß‡ âπµ√ß·≈â« √Ÿª·∫∫øíß§å™—Ëπ¢Õß ¡°“√¬—ß¡’

µ—

‚Õ°“ ∑’Ë§à“ Y ®“°°“√§”π«≥¡’§à“ ‡°‘π Ò À√◊ÕµË”°«à“  ´÷Ëß

‡°‘π§à“¢âÕ¡Ÿ≈®√‘ß∑’Ë¡’‡©æ“–  °—∫ Ò ‡∑à“π—Èπ.

∂â“„Àâ P ‡ªìπ§«“¡πà“®–‡ªìπ¢Õß°“√‚√§°≈ÿà¡ NCD (Y)

π”‡Õ“§à“§«“¡πà“®–‡ªìπ¢Õß°“√‡ªìπ‚√§°≈ÿà¡ NCD ¡“ √â“ß

°√“ø °—∫Õ“¬ÿ®–‰¥â°√“ø √Ÿªµ—« S (√Ÿª∑’Ë Ú).

°“√ √â“ß ¡°“√∂¥∂Õ¬≈Õ®‘ µ‘°

øíß§å™—Ëπ∑’Ë®–∑”„Àâ§«“¡πà“®–‡ªìπ (P) ∑’Ë§”π«≥‰¥â®“°

 ¡°“√¡’§à“Õ¬Ÿà√–À«à“ß  °—∫ Ò §◊Õ

µ“√“ß∑’Ë Ò §«“¡ —¡æ—π∏å√–À«à“ßÕ“¬ÿ°—∫§«“¡‡ ’Ë¬ß°“√‡ªìπ‚√§‰¡à

µ‘¥µàÕ (NCD) „πµ—«Õ¬à“ß ÒÚ §π

°“√‡ªìπ‚√§„π°≈ÿà¡ NCD

Õ“¬ÿ §π
√“¬ §«“¡πà“®–‡ªìπ

ÙÚ Û Ò .ÛÛ

ıÒ ÚÚ Ò .Ùı

ˆ ÒÙ ˆ .ÙÚ˘

ˆˆ Ò˜ Ò .ı¯¯

˜Ú ˘ ˆ .ˆˆ˜

˜Ù Òˆ ÒÛ .¯ÒÛ

¯ı ÒÚ Ò .¯ÛÛ

√«¡ ÒÚ Ù˜
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ea+bx 1
P = À√◊Õ P =

1 + ea+bx 1 + ea+bx

‚¥¬∑’Ë e = §à“ natural logarithm (e = Ú.˜Ò¯)

a, b = §à“ —¡ª√– ‘∑∏‘Ï

x = §à“µ—«·ª√Õ‘ √–

„π°“√ √â“ßµ—«·∫∫∂¥∂Õ¬≈Õ®‘ µ‘° ®–„™âøíß§å™—Ëπ‚≈°‘µ

·ª≈ß§«“¡ —¡æ—π∏å¢Õß§«“¡πà“®–

‡ªìπ¢Õß°“√‡°‘¥‚√§ °—∫µ—«·ª√Õ‘ √–„ÀâÕ¬Ÿà„π√Ÿª§«“¡ —¡æ—π∏å

‡™‘ß‡ âπµ√ß °“√·ª≈ß∑”‚¥¬°“√‡ª≈’Ë¬π§à“§«“¡πà“®–‡ªìπ (P)

„ÀâÕ¬Ÿà„π√Ÿª¢Õß§à“ Odds ´÷Ëß§à“ log(Odds) ∑’Ë‰¥â

®–¡’§«“¡ —¡æ—π∏å‡™‘ß‡ âπµ√ß°—∫µ—«·ª√Õ‘ √– (Õ“¬ÿ).

§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥‚√§
Odds ¢Õß°“√‡°‘¥‚√§ =

1 - §«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥‚√§

P ea+bx

= ·∑π§à“ P =
1 - P 1 + ea+bx

= ea+bx

‡¡◊ËÕ∑”„Àâ‡ªìπ log ∞“π e (ln) ®–‰¥â ¡°“√¢Õß log(Odds)

¥—ßπ’È

P
In = a + bx

1 - P

®–‰¥â«à“§à“ log(Odds) ¢Õß°“√‡°‘¥‚√§®–¡’§«“¡

 —¡æ—π∏å‡™‘ß‡ âπµ√ß°—∫µ—«·ª√Õ‘ √– (X) ‡¡◊ËÕπ”§à“ log(Odds)

√Ÿª∑’Ë Û §«“¡ —¡æ—π∏å√–À«à“ß log(Odds) ¢Õß°“√‡ªìπ‚√§°≈ÿà¡

NCD °—∫Õ“¬ÿ

√Ÿª∑’Ë Ò ·ºπ°“√¢®“¬·≈– ¡°“√‡ âπµ√ß–À«à“ß°“√‡ªìπ‚√§°≈ÿà¡

NCD °—∫Õ“¬ÿ¢Õß

√Ÿª∑’Ë Ú §«“¡ —¡æ—π∏å√–À«à“ß§«“¡πà“®–‡ªìπ¢Õß°“√‡ªìπ‚√§°≈ÿà¡

NCD °—∫Õ“¬ÿ

Ò



ı ˆ ˜ ¯

.¯

.ˆ

.Ù

.Ú

.

Ú.

Ò.

.

-Ò.

-Ú.

-Û.

ı ˆ ˜ ¯

N
CD

N
CD

ı ˆ ˜ ¯

age

In
[P

/(1
-P

)]

P
[Logit(P) = In ]

1 - P

P( )1 - P
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 √â“ß°√“ø· ¥ß§«“¡ —¡æ—π∏å°—∫Õ“¬ÿ®–‰¥â°√“ø‡ âπµ√ß¥—ß

· ¥ß„π√Ÿª∑’Ë Û.

°“√§”π«≥§à“ —¡ª√– ‘∑∏‘Ï¢Õßµ—«·∫∫ (a ·≈– b)

°“√ª√–¡“≥§à“ —¡ª√– ‘∑∏‘Ï a ·≈– b ∑’Ë∑”„Àâµ—«·ª√Õ‘ √–

 “¡“√∂∑”π“¬§à“ Odds ¢Õßµ—«·ª√µ“¡‰¥â¥’∑’Ë ÿ¥¥â«¬«‘∏’

Maximum likelihood estimates (likelihood §◊Õ§«“¡πà“

®–‡ªìπ¢Õß y ‡¡◊ËÕ°”Àπ¥ x) „π°“√§”π«≥®–‡ª≈’Ë¬π§à“

 —¡ª√– ‘∑∏‘Ï a ·≈– b ‰ª∑’Ë≈–§à“ ‡æ◊ËÕÀ“§à“∑’Ë∑”„Àâ Log Like-

lihood (LL) ¢Õß ¡°“√¡’§à“ Ÿß ÿ¥. §à“ LL ‡ªìπ§à“∑’Ë„™â· ¥ß

«à“µ—«·ª√Õ‘ √–„™â∑”π“¬µ—«·ª√µ“¡‰¥âÀ√◊Õ‰¡à ∂â“§à“ LL ¡’§à“

πâÕ¬ Ê · ¥ß«à“„™â∑”π“¬µ—«·ª√µ“¡‰¥â¥’ ·µà§à“ LL ∑’Ë

§”π«≥‰¥â¡’§à“‡ªìπ≈∫∑”„Àâ°“√‡ª√’¬∫‡∑’¬∫§à“∑”‰¥â¬“° ®÷ß

π”§à“ -2 ¡“§Ÿ≥ LL ‡æ◊ËÕ„Àâ -2LL ¡’§à“‡ªìπ∫«°.

¥—ßπ—Èπ„π°“√æ‘®“√≥“«à“µ—«·ª√Õ‘ √–„π ¡°“√„™â∑”π“¬

µ—«·ª√µ“¡‰¥âÀ√◊Õ‰¡à ®–æ‘®“√≥“®“°§à“ -2LL ∂â“ -2LL ¡’§à“

πâÕ¬ Ê · ¥ß«à“µ—«·ª√Õ‘ √–„™â∑”π“¬µ—«·ª√µ“¡‰¥â¥’. ∂â“ -

2LL ¡’§à“¡“° · ¥ß«à“µ—«·ª√Õ‘ √–π—Èπ‰¡à¡’§«“¡ —¡æ—π∏å°—∫

µ—«·ª√µ“¡ ‰¡à “¡“√∂„™â‡ªìπµ—«∑”π“¬.

°“√∑¥ Õ∫«à“µ—«·ª√Õ‘ √–„πµ—«·∫∫„™â∑”π“¬µ—«·ª√

µ“¡À√◊Õ‰¡à

„π°“√æ‘®“√≥“«à“µ—«·ª√Õ‘ √–·µà≈–µ—«„™â∑”π“¬µ—«·ª√

µ“¡À√◊Õ‰¡à ∑”‚¥¬„™â Wald statistic À√◊Õ

∑¥ Õ∫«à“§à“ —¡ª√– ‘∑∏‘Ï¢Õßµ—«·ª√π—Èπ‡∑à“°—∫»Ÿπ¬åÀ√◊Õ‰¡à

Wald statistic ¡’°“√·®°·®ß·∫∫‰§ ·§«√å™—Èπ§«“¡‡ªìπÕ‘ √–

Ò ®“°¢âÕ¡Ÿ≈„πµ“√“ß∑’Ë Ò. º≈°“√∑¥ Õ∫µ—«·∫∫∂¥∂Õ¬≈Õ

®‘ µ‘° · ¥ß„πµ“√“ß∑’Ë Ú.

§à“§ß∑’Ë §◊Õ§à“ a æ∫«à“ P value ¢Õß Wald statistic

πâÕ¬°«à“ .Ò · ¥ß«à“§à“ —¡ª√– ‘∑∏‘Ï a ¡’§à“µà“ß®“°

»Ÿπ¬å∑’Ë√–¥—∫π—¬ ”§—≠ .ı. ‚¥¬ª√°µ‘§à“ a ‰¡à„™à§à“∑’Ë„™â

· ¥ß§«“¡ —¡æ—π∏å¢Õßµ—«·ª√ ®–µà“ß®“°»Ÿπ¬å À√◊Õ‰¡àµà“ß

®“°»Ÿπ¬å °ÁµâÕß¡’‰«â„π ¡°“√.

 à«π§à“ Wald statistic ¢ÕßÕ“¬ÿ (b) ¡’§à“ æ’ πâÕ¬°«à“

.Ò  √ÿª‰¥â«à“§à“ —¡ª√– ‘∑∏‘Ï b ¡’§à“·µ°µà“ß®“°»Ÿπ¬å

Õ¬à“ß¡’π—¬ ”§—≠ .ı · ¥ß«à“Õ“¬ÿ„™â∑”π“¬°“√‡ªìπ‚√§°≈ÿà¡

NCD ‰¥â.

§à“ —¡ª√– ‘∑∏‘Ï b °—∫ Odds ratio

Odds ¢Õß°“√‡ªìπ‚√§ = ea+bx À√◊Õ = ea .ebx ∂â“§à“

¢Õßµ—«·ª√Õ‘ √–‡æ‘Ë¡¢÷Èπ Ò Àπà«¬®“° x ‡ªìπ x + Ò §à“ Odds

®–‡æ‘Ë¡¢÷Èπ ®“° ea .ebx ‡ªìπ ea .eb(x+1) À√◊Õ ea .ebx .eb

¥—ßπ—Èπ Odds ratio (OR) =

OR = eb

®–‡ÀÁπ«à“‡¡◊ËÕ§à“ x ‡æ‘Ë¡¢÷ÈπÀπ÷ËßÀπà«¬ §à“ Odds ratio ®–

‡æ‘Ë¡ eb ‡∑à“. ¥—ßπ—Èπ®÷ß “¡“√∂§”π«≥§à“ Odds Ratio ®“°§à“

 —¡ª√– ‘∑∏‘Ï b ¢Õßµ—«·∫∫∂¥∂Õ¬≈Õ®‘ µ‘°‰¥â. ®“°µ“√“ß∑’Ë Ú

§à“ b = .ÒÛ˜ ®–‰¥â§à“ R = 2.7180.137 = 1.147.

„π°“√æ‘®“√≥“«à“§à“ Odds ratio ·µ°µà“ß®“° Ò À√◊Õ

‰¡à „Àâæ‘®“√≥“®“°™à«ß‡™◊ËÕ¡—Ëπ. ®“°µ“√“ß∑’Ë Ú æ∫«à“§à“ ˘ı%

™à«ß‡™◊ËÕ¡—Ëπ Odds ¢ÕßÕ“¬ÿ (CI ¢Õß EXP(B)) Õ¬Ÿà√–À«à“ß Ò.˘Ù

µ“√“ß∑’Ë Ú º≈°“√§”π«≥§à“æ“√“¡‘‡µÕ√å a ·≈– b ¢Õßµ—«·∫∫∂¥∂Õ¬≈Õ®‘ µ‘°

95.0% CI ¢Õß EXP(B)

µ—«·ª√ B S.E. Wald df Sig. Exp(B)
Lower Upper

Õ“¬ÿ .ÒÛ˜ .ÚÙ ÛÚ.ÙıÛ Ò . Ò.ÒÙ˜ Ò.˘Ù Ò.ÚÛ

§à“§ß∑’Ë -¯.˘ı¯ Ò.ıˆÛ ÛÛ.ˆı Ò . .

ea .ebx .eb
eb

.ea .ebx

coefficientWald χ2 = SE coefficient

2
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∂÷ß Ò.ÚÛ · ¥ß«à“ªí®®—¬Õ“¬ÿ¡’§à“ Odds ratio ‡°‘π Ò.

‡π◊ËÕß®“°Õ“¬ÿ∑’Ë„™â§”π«≥‡ªìπµ—«·ª√µàÕ‡π◊ËÕß §à“ Odds ratio

∑’Ë‰¥â®–‡æ‘Ë¡¢÷Èπ∑ÿ° Ê Õ“¬ÿ Ò ªï ®÷ß∑”„Àâ‰¥â§à“ Odds ratio

§àÕπ¢â“ßµË” ‡æ√“–„π§«“¡‡ªìπ®√‘ß§«“¡‡ ’Ë¬ß¢Õß°“√‡ªìπ‚√§

„π°≈ÿà¡ NCD ‰¡à‰¥â‡æ‘Ë¡¢÷Èπ∑ÿ°ªïµ“¡Õ“¬ÿ∑’Ë‡æ‘Ë¡¢÷Èπ ·µà§«“¡

‡ ’Ë¬ß®–‡æ‘Ë¡¢÷Èπ∑’Ë≈–™à«ßÕ“¬ÿ (Õ“¬ÿ™à«ß‡¥’¬«°—π‡ ’Ë¬ß‡∑à“°—π).

¥—ßπ—Èπ∂â“„™âÀ≈—°«‘™“®—¥°≈ÿà¡ (™à«ß) Õ“¬ÿ µ“¡‚Õ°“ ‡ ’Ë¬ß¢Õß

°“√‡ªìπ‚√§ ®–∑”„Àâ°≈ÿà¡Õ“¬ÿ¡’§à“ Odds ratio  Ÿß¡“°¢÷Èπ.

„π°√≥’µ—«·ª√µ“¡∑’Ë§à“µ—«·ª√®—¥‰¥â Ú °≈ÿà¡ §à“ Odds

ratio ∑’Ë§”π«≥‰¥â®“°µ—«·∫∫≈Õ®‘ µ‘° ®–¡’§à“‡∑à“°—∫ Odds

ratio ∑’Ë§”π«≥®“°µ“√“ß Ú x Ú ®“° Ÿµ√ ad/bc.

 √ÿª
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∑”π“¬µ—«·ª√µ“¡∑’Ë§à“µ—«·ª√®—¥‰¥â Ú °≈ÿà¡  à«πµ—«·ª√
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Õ‘ √–®–‡ªìπµ—«·ª√ª√–‡¿∑„¥°Á‰¥â. §à“ —¡ª√– ‘∑∏‘Ï¢Õß

µ—«·ª√Õ‘ √– b „™â§”π«≥§à“ Odds ratio ‰¥â.

„π°“√ √â“ßµ—«·∫∫‡æ◊ËÕ∑”π“¬º≈®–µâÕßæ‘®“√≥“§«“¡

‡À¡“–‡®“– (fitness) ¢Õß ¡°“√«à“®–„™â∑”π“¬‰¥â¥’À√◊Õ‰¡à.

°“√∑¥ Õ∫§«“¡‡À¡“–‡®“–·≈–µ—«·∫∫æÀÿ∑’Ë¡’µ—«·ª√Õ‘ √–

¡“°°«à“ Ò µ—« ®–‰¥âÕ∏‘∫“¬„π∫∑§«“¡µàÕ‰ª.


