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Abstract

Veerasak Punyapornwithaya1*  Sorn Teepatimakorn2  Khwanchai Kreusukon1  Witaya Suriyasathaporn1*

THE EFFECTS OF TEMPERATURE AND RELATIVE HUMIDITY ON THE
CONCEPTION RATE OF CATTLE IN SMALLHOLDER DAIRY FARMS IN

CHIANG MAI

The aim of this study was to determine the effects of temperature and humidity on the conception rate of

Holstein crossbred dairy cows in smallholder farms in Chiang Mai, Thailand. 7,312 pregnancy diagnosis

examinations on 3,166 dairy cows in 510 herds and artificially inseminated, were collected by Chiang Mai AI

Research and Biotechnology Center. The monthly average weather data, including minimum and maximum of

both temperature and humidity, were obtained from the Thai Meteorological Department for the months January

2001 to December 2002. The relationship between temperature, humidity and conception rates were analyses by

using a generalized estimation equation. For univariable analysis, all weather data were negatively related to

conception rates (p < 0.05). For multivariable analysis, the final model consisted of monthly average minimum

temperature (p < 0.01) and monthly average maximum humidity (p = 0.1). This study indicated that an increase in

the minimum temperature and maximum humidity resulted in decreased conception rates in Holstein crossbred

dairy cows.
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º≈¢ÕßÕÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏åµàÕÕ—µ√“º ¡µ‘¥¢Õßø“√å¡‚§π¡√“¬¬àÕ¬„π

®—ßÀ«—¥‡™’¬ß„À¡à ‚¥¬°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬«‘∏’‡®π‡πÕ√å√—≈‰≈´å ‡Õ µ‘‡¡µ‘ß Õ’‡§«™—Ëπ

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“π’È‡æ◊ËÕ»÷°…“º≈°√–∑∫¢ÕßÕÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏åµàÕ‚Õ°“ °“√º ¡µ‘¥„π‚§π¡

≈Ÿ°º ¡‚Œ≈ ‰µπå´÷Ëß‡ªìπ¢Õß‡°…µ√°√√“¬¬àÕ¬„π‡¢µ¿“§‡Àπ◊ÕµÕπ∫π¢Õßª√–‡∑»‰∑¬ ¢âÕ¡Ÿ≈∑’Ë„™â„π°“√»÷°…“ª√–°Õ∫¥â«¬

º≈°“√µ√«®°“√µ—Èß∑âÕß®“°°“√º ¡·µà≈–§√—Èß∑’Ë‰¥â®“°·¡à‚§®”π«π 7,312 ¢âÕ¡Ÿ≈ ®“°·¡à‚§ 3,166 µ—«„πΩŸß‚§π¡ 510 ΩŸß´÷Ëß‡°Á∫

¢âÕ¡Ÿ≈‚¥¬»Ÿπ¬å«‘®—¬°“√º ¡‡∑’¬¡·≈–‡∑§‚π‚≈¬’™’«¿“æ‡™’¬ß„À¡à·≈–¢âÕ¡Ÿ≈§à“Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å´÷Ëßª√–°Õ∫¥â«¬

§à“‡©≈’Ë¬√“¬‡¥◊Õπ¢ÕßÕÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å´÷Ëß‰¥â®“°°√¡Õÿµÿπ‘¬¡«‘∑¬“„π™à«ß√–À«à“ß‡¥◊Õπ¡°√“§¡ 2544 ∂÷ß∏—π«“§¡

2545 §«“¡ —¡æ—π∏å√–À«à“ßÕ“°“»·≈–Õ—µ√“°“√º ¡µ‘¥∂Ÿ°«‘‡§√“–Àå¥â«¬«‘∏’‡®π‡πÕ√å√—≈‰√ ǻ ‡Õ µ‘‡¡™—π Õ’‡§«™—π °“√«‘‡§√“–Àå∑’

≈–ªí®®—¬æ∫«à“§à“Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å∑ÿ°µ—«¡’º≈‡™‘ß≈∫µàÕÕ—µ√“°“√º ¡µ‘¥ (p<0.05) ·≈–°“√«‘‡§√“–ÀåÀ≈“¬ªí®®—¬√à«¡

°—πæ∫«à“„πµ—«·∫∫ ÿ¥∑â“¬ª√–°Õ∫¥â«¬§à“‡©≈’Ë¬√“¬‡¥◊Õπ¢ÕßÕÿ≥À¿Ÿ¡‘µË” ÿ¥ (p<0.01) ·≈–§à“‡©≈’Ë¬√“¬‡¥◊Õπ¢Õß§«“¡™◊Èπ —¡æ—∑∏å Ÿß ÿ¥

(p=0.1) „π°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“°“√‡æ‘Ë¡¢÷Èπ¢ÕßÕÿ≥À¿Ÿ¡‘µË” ÿ¥·≈–§«“¡™◊Èπ —¡æ—∑∏å Ÿß ÿ¥¡’º≈∑”„ÀâÕ—µ√“°“√º ¡µ‘¥

„π·¡à‚§π¡≈Ÿ°º ¡‚Œ≈ ‰µπå≈¥≈ß

§” ”§—≠ :  Õ“°“» √–∫∫ ◊∫æ—π∏ÿå ‡®π‡πÕ√å√—≈‰√´å ‡Õ µ‘‡¡µ‘ß Õ’‡§«™—π ‚§π¡

∫∑π”

Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å ‡ªìπªí®®—¬ ”§—≠∑’Ë¡’

º≈µàÕª√– ‘∑∏‘¿“æ°“√º≈‘µ·≈–°“√ ◊∫æ—π∏ÿå„π‚§π¡ (Kadzere

et al., 2002) ¿“«–Õÿ≥À¿Ÿ¡‘ Ÿß·≈–¿“«–Õ“°“»√âÕπ™◊Èπ ¡’º≈

°√–∑∫™—¥‡®πµàÕµ—«‚§‚¥¬∑”„Àâ‚§‡°‘¥§«“¡‡§√’¬¥‡π◊ËÕß®“°

§«“¡√âÕπ (heat stress) (Barash et al., 2001; Ray et al.,

1992) ·≈– àßº≈°√–∑∫µàÕ°“√º≈‘µπÈ”π¡·≈–°“√ ◊∫æ—π∏ÿå

‚¥¬√∫°«π√–∫∫‡º“º≈“≠Õ“À“√ √–∫∫ŒÕ√å‚¡πµà“ßÊ ¢Õß

√à“ß°“¬  (Wolfenson et al., 2000) ∑”„Àâª√– ‘∑∏‘¿“æ°“√

º≈‘µπÈ”π¡·≈–ª√– ‘∑∏‘¿“æ°“√ ◊∫æ—π∏ÿåµË”≈ß ‚¥¬‰ª¡’º≈

°√–∑∫µàÕ°“√· ¥ß°“√‡ªìπ —¥  (Younas et al., 1993) °“√

À≈—ËßŒÕ√å‚¡π  (Wise et al., 1988) °“√æ—≤π“øÕ≈≈‘‡§‘≈·≈–

°“√µ°‰¢à (Badinga et al., 1993) √«¡∂÷ß°“√µ“¬¢Õßµ—«ÕàÕπ

(Al Katanami et al., 2002) „πµà“ßª√–‡∑» °“√ª√–‡¡‘π

¿“«–‡§√’¬¥‡π◊ËÕß®“°§«“¡√âÕπ‰¥â¡’°“√„™â§à“¥—™π’Õÿ≥À¿Ÿ¡‘

·≈–§«“¡™◊Èπ —¡æ—∑∏å À√◊Õ temperature-humidity index (THI)

(Kadzere et al., 2002; Ravagnolo and Miszel, 2002)

„πª√–‡∑»‰∑¬∂÷ß·¡â«à“‰¥â‡§¬¡’√“¬ß“π°“√∑—Èß°“√„™â§à“ THI

(Rodtein et al., 1996) À√◊Õ°“√„™â§à“Õÿ≥À¿Ÿ¡‘ §à“§«“¡™◊Èπ

À√◊Õ√à«¡°—π (®‘πµπ“·≈–§≥–, 2541) „π°“√ª√–‡¡‘πº≈

°√–∑∫µàÕª√– ‘∑∏‘¿“æ°“√º≈‘µÀ√◊Õ°“√ ◊∫æ—π∏ÿå ·µà°“√

»÷°…“¥—ß°≈à“«‰¥â„™â°“√«—¥Õÿ≥À¿Ÿ¡‘ §«“¡™◊Èπ ·≈–§à“ THI

¿“¬„πø“√å¡ ·≈–ø“√å¡∑’Ë„™â„π°“√»÷°…“‡ªìπø“√å¡¢π“¥

°≈“ß À√◊Õø“√å¡ “∏‘µ¢ÕßÀπà«¬ß“π√“™°“√ ÷́Ëß¡’§«“¡

·µ°µà“ß®“°°“√‡≈’È¬ß‚§π¡¢Õß‡°…µ√°√√“¬¬àÕ¬∑’Ë¡’√Ÿª·∫∫

°“√‡≈’È¬ß·∫∫ºŸ°¬◊π‚√ßµ≈Õ¥‡«≈“

„πªí®®ÿ∫—π‚ª√·°√¡§Õ¡æ‘« ‡µÕ√å·≈–Õÿª°√≥å

§Õ¡æ‘«‡µÕ√å‰¥âæ—≤π“‰ª¡“° àßº≈„Àâ°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

∑’Ë´—∫´âÕπ∑”‰¥âßà“¬¢÷Èπ °“√»÷°…“§√—Èßπ’È„™â°“√«‘‡§√“–Àå¥â«¬

«‘∏’ Generalized Estimating Equations (GEE) ÷́Ëß‡ªìπ«‘∏’∑’Ë

‡À¡“– ¡„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑’Ë¡’§«“¡ —¡æ—π∏å°—π (correlated

data) ‡π◊ËÕß®“°¡’°“√‡°Á∫¢âÕ¡Ÿ≈´È”„πÀπà«¬∑¥≈Õß‡¥’¬«°—π

„π‡«≈“µà“ßÊ °—π (repeated measurement) (Liang and Zeger,

1986) ´÷Ëß “¡“√∂π”‰ª„™â„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß√–∫“¥

«‘∑¬“ (Shoukri et al., 1998) À√◊Õ∑“ß¥â“π°“√‡°…µ√  (Hall

et al., 2001) ‰¥â‡ªìπÕ¬à“ß¥’

°“√»÷°…“§√—Èßπ’È‡ªìπ»÷°…“§«“¡ —¡æ—π∏å¢ÕßÕÿ≥À¿Ÿ¡‘

·≈–§«“¡™◊Èπ —¡æ—∑∏å¢Õß®—ßÀ«—¥‡™’¬ß„À¡à‚¥¬„™â¢âÕ¡Ÿ≈Õ“°“»
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®“°°√¡Õÿµÿπ‘¬¡«‘∑¬“µàÕ°“√º ¡µ‘¥¢Õß‚§π¡¢Õß‡°…µ√°√

√“¬¬àÕ¬ „π®—ßÀ«—¥‡™’¬ß„À¡à ‚¥¬„™â«‘∏’ GEE „π°“√«‘‡§√“–Àå

¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

«— ¥ÿ·≈–«‘∏’°“√

¢âÕ¡Ÿ≈·¡à‚§

¢âÕ¡Ÿ≈°“√ ◊∫æ—π∏ÿå¢Õß·¡à‚§π¡¢Õßø“√å¡‚§π¡

‡°…µ√°√√“¬¬àÕ¬ ®—ßÀ«—¥‡™’¬ß„À¡à ∑’Ë‰¥â√—∫°“√º ¡‡∑’¬¡

√–À«à“ß ¡°√“§¡ 2544 ∂÷ß ∏—π«“§¡ 2545 (2 ªï) ®“°

√–∫∫∞“π¢âÕ¡Ÿ≈¢Õß»Ÿπ¬å«‘®—¬°“√º ¡‡∑’¬¡·≈–‡∑§‚π‚≈¬’

™’«¿“æ‡™’¬ß„À¡à ¢âÕ¡Ÿ≈ª√–°Õ∫¥â«¬ À¡“¬‡≈¢ø“√å¡ À¡“¬‡≈¢

‚§ ≈”¥—∫∑âÕß¢Õß‚§ ¢âÕ¡Ÿ≈«—π∑’Ëº ¡‡∑’¬¡ ·≈–º≈°“√µ√«®

∑âÕß  ·¡à‚§∑’Ë‡¢â“„π°“√»÷°…“‡ªìπ·¡à‚§∑’ËÕ¬Ÿà≈”¥—∫∑âÕß∑’Ë 1-6

√Ÿª·∫∫°“√‡≈’È¬ß¢Õß·¡à‚§ à«π„À≠à‡ªìπ·∫∫ºŸ°¬◊π‚√ßÀ√◊Õ

¡’∫√‘‡«≥·§∫Ê „π§Õ° ”À√—∫ª≈àÕ¬ „™â°“√µ—¥æ◊™ Õ“À“√

À¬“∫µ“¡·À≈àß∏√√¡™“µ‘·≈–„ÀâÕ“À“√¢âπ ”‡√Á®√Ÿª °“√√’¥

π¡∑”«—π≈– 2 §√—Èß °“√µ√«®°“√‡ªìπ —¥∑”‚¥¬‡®â“¢Õßø“√å¡

°“√º ¡‡∑’¬¡·≈–°“√µ√«®°“√µ—Èß∑âÕß∑”‚¥¬‡®â“Àπâ“∑’Ë

º ¡‡∑’¬¡ª»ÿ —µ«å °“√µ√«®°“√µ—Èß∑âÕß∑”√–À«à“ß™à«ß 2-3

‡¥◊ÕπÀ≈—ßº ¡

‚§√ß √â“ß¢Õß¢âÕ¡Ÿ≈

¢âÕ¡Ÿ≈ª√–°Õ∫¥â«¬·¡à‚§π¡®”π«π 3,166 µ—« ®“°

ø“√å¡‚§π¡®”π«π 510 ø“√å¡¢ÕßºŸâ‡≈’È¬ß∑’Ë‡ªìπ‡°…µ°√

√“¬¬àÕ¬„π®—ßÀ«—¥‡™’¬ß„À¡à ®”π«π¢âÕ¡Ÿ≈¢Õß∫—π∑÷°°“√

º ¡‡∑’¬¡∑’Ë¡’∫—π∑÷°º≈°“√µ√«®°“√µ—Èß∑âÕß√«¡ 7,312 §√—Èß

·∫àß‡ªìπ°“√º ¡„π‚§≈”¥—∫∑âÕß∑’Ë 1, 2-3 ·≈– 3-6 ®”π«π

2,182  3,506 ·≈– 1,624 §√—Èß µ“¡≈”¥—∫

¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å

„™â¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å„π®—ßÀ«—¥

‡™’¬ß„À¡à™à«ß‡¥◊Õπ¡°√“§¡ 2544 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2545 ®“°

√“¬ß“π¢Õß°√¡Õÿµÿπ‘¬¡«‘∑¬“ ª√–°Õ∫¥â«¬¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘

·≈–§«“¡™◊Èπ —¡æ—∑∏å√“¬‡¥◊Õπ ´÷Ëß‰¥â·°à §à“‡©≈’Ë¬¢ÕßÕÿ≥À¿Ÿ¡‘

µË” ÿ¥∑’Ë«—¥„π·µà≈–«—π√“¬‡¥◊Õπ  (monthly average minimum

temperature: AMINT) §à“‡©≈’Ë¬Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥∑’Ë«—¥„π·µà≈–

«—π√“¬‡¥◊Õπ (monthly average maximum temperature:

AMAXT) §à“‡©≈’Ë¬§«“¡™◊ÈπµË” ÿ¥∑’Ë«—¥„π·µà≈–«—π√“¬‡¥◊Õπ

(monthly average minimum humidity: AMINH) ·≈–§à“

‡©≈’Ë¬§«“¡™◊Èπ Ÿß ÿ¥∑’Ë«—¥„π·µà≈–«—π√“¬‡¥◊Õπ (monthly

average maximum humidity: AMAXH) §à“‡©≈’Ë¬µà“ßÊ π’È‰¥â

¡“®“°°“√µ√«®«—¥Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å¢Õß·µà≈–

«—π„π‡¥◊Õππ—ÈπÊ ≈—°…≥–¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å

· ¥ß¥—ß√Ÿª∑’Ë 1

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å∂Ÿ°π”¡“À“§«“¡

 —¡æ—π∏å·≈– √â“ßµ—«·∫∫ (model) °—∫º≈°“√º ¡µ‘¥¢Õß

·¡à‚§‚¥¬„™â°“√«‘‡§√“–Àå¥â«¬«‘∏’ Generalized estimation

equation (GEE) „π PROC GENMOD (SAS,1999)

µ—«·ª√µ“¡ (dependent variable) §◊Õ °“√º ¡µ‘¥ (0: º ¡

‰¡àµ‘¥, 1 : º ¡µ‘¥) µ—«·ª√Õ‘ √–ª√–°Õ∫¥â«¬ ªí®®—¬§ß∑’Ë

(fixed effect) ·≈–ªí®®—¬ ÿà¡ (random effect) ªí®®—¬§ß∑’ËÀ√◊Õ

ªí®®—¬À≈—°∑’Ë∑”°“√«‘‡§√“–Àå ª√–°Õ∫¥â«¬ AMINT AMAXT

AMINH ·≈– AMAXT ´÷Ëß‡ªìπ¢âÕ¡Ÿ≈·∫∫µàÕ‡π◊ËÕß ·≈–

≈”¥—∫∑âÕß (parity) ´÷Ëß‡ªìπ¢âÕ¡Ÿ≈·∫∫·∫àß°≈ÿà¡ (µ“√“ß∑’Ë 2)

ªí®®—¬ ÿà¡ª√–°Õ∫¥â«¬ø“√å¡·≈–·¡à‚§ ´÷Ëß‡ªìπªí®®—¬∑’Ë„™â„π

°“√§«∫§ÿ¡‡¡◊ËÕ¡’°“√‡°Á∫¢âÕ¡Ÿ≈´È” ´÷Ëß∑”„Àâ‡°‘¥§«“¡ —¡æ—π∏å

¿“¬„π¢âÕ¡Ÿ≈

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬ GEE „π°“√»÷°…“π’È·∫àßÕÕ°

‡ªìπ 2 ≈—°…≥–‰¥â·°à °“√«‘‡§√“–Àå∑’≈–ªí®®—¬ (univariable

analysis) ·≈– °“√«‘‡§√“–ÀåÀ≈“¬ªí®®—¬√à«¡°—π (multivariable

analysis) °“√«‘‡§√“–Àå∑’≈–ªí®®—¬‡ªìπ°“√À“§«“¡ —¡æ—π∏å¢Õß

ªí®®—¬·µà≈–µ—« ́ ÷Ëß‰¥â·°à AMINT AMAXT AMINH AMAXT

·≈–≈”¥—∫∑âÕß µàÕ°“√º ¡µ‘¥  à«π°“√«‘‡§√“–Àå·∫∫À≈“¬

ªí®®—¬√à«¡°—π„™â«‘∏’°“√„π°“√§—¥‡≈◊Õ°µ—«·∫∫ (model selection)

¥â«¬«‘∏’°“√§—¥‡≈◊Õ°Õ¬à“ßÕ‘ √– (free entering method) ‚¥¬

ªí®®—¬π—Èπ∂Ÿ°∑¥ Õ∫¥â«¬«‘∏’ log-likelihood ratio test ‡æ◊ËÕÀ“

√–¥—∫π—¬ ”§—≠ ªí®®—¬∑’Ë¡’√–¥—∫π—¬ ”§—≠πâÕ¬°«à“ 0.05 ®–π”

‡¢â“¡“„π°“√§—¥‡≈◊Õ°µ—«·∫∫ ¥â«¬«‘∏’ Stepwise forward

regression ∑’≈–ªí®®—¬ ‚¥¬ªí®®—¬π—Èπ®–Õ¬Ÿà„πµ—«·∫∫‰¥â‡¡◊ËÕ

§à“ p-value ¡’§à“ ≤ 0.1 ∑”°“√§—¥‡≈◊Õ°®π°√–∑—Ëß‰¥âµ—«·∫∫

 ÿ¥∑â“¬ (final model)

º≈

®“°¢âÕ¡Ÿ≈°“√µ√«®°“√µ—Èß∑âÕß√«¡ 7,312 §√—Èß ¡’°“√

º ¡µ‘¥∑—ÈßÀ¡¥ 3,406 §√—Èß §‘¥‡ªìπÕ—µ√“°“√º ¡µ‘¥∑—ÈßÀ¡¥

46.6% ‚¥¬Õ—µ√“°“√º ¡µ‘¥„π·µà≈–‡¥◊Õπ„π¢≥–∑’Ë∑”°“√

»÷°…“∂Ÿ°· ¥ß‰«â„π√Ÿª∑’Ë 2 „π™à«ß‡¥◊Õπ ∏.§. ¡.§. °.æ. ·≈–

¡’.§. ¡’Õ—µ√“°“√º ¡µ‘¥‡©≈’Ë¬∑—Èß 2 ªï¡“°°«à“ 50% „π¢≥–

∑’Ë‡¥◊Õπ  .§. °.¬. ·≈– µ.§. ¡’Õ—µ√“°“√º ¡µ‘¥‡©≈’Ë¬πâÕ¬

°«à“ 40%
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√Ÿª∑’Ë 2 Õ—µ√“°“√º ¡µ‘¥¢Õß‚§π¡„π·µà≈–‡¥◊Õπµ≈Õ¥√–¬–‡«≈“∑”°“√»÷°…“ (¡°√“§¡ 2544 - ∏—π«“§¡ 2545)

√Ÿª∑’Ë 1 · ¥ß≈—°…≥–Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å™à«ß 24 ‡¥◊Õπ∑’Ë∑”°“√»÷°…“ (¡°√“§¡ 2544 - ∏—π«“§¡ 2545)



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 35 ©∫—∫∑’Ë 4, 31 ∏—π«“§¡ 2548 77

„π°“√«‘‡§√“–Àå∑’≈–ªí®®—¬  (µ“√“ß∑’Ë 1) §à“· ¥ß

Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å∑ÿ°µ—«¡’º≈µàÕ°“√º ¡µ‘¥

(p<0.05)  à«πªí®®—¬≈”¥—∫∑âÕß‰¡à¡’º≈Õ¬à“ß¡’π—¬ ”§—≠µàÕ°“√

º ¡µ‘¥ §à“ OR ∑’ËπâÕ¬°«à“ 1 ¢Õßªí®®—¬Õÿ≥À¿Ÿ¡‘·≈–§«“¡

™◊Èπ —¡æ—∑∏å· ¥ß„Àâ‡ÀÁπ§«“¡ —¡æ—π∏å·∫∫º°º—πµàÕ°“√º ¡µ‘¥

®“°º≈°“√«‘‡§√“–ÀåÀ≈“¬ªí®®—¬æ∫«à“µ—«·∫∫ ÿ¥∑â“¬ª√–°Õ∫

¥â«¬ªí®®—¬ 2 ªí®®—¬ §◊Õ §à“‡©≈’Ë¬√“¬‡¥◊Õπ¢ÕßÕÿ≥À¿Ÿ¡‘µË” ÿ¥

·≈–§à“‡©≈’Ë¬√“¬‡¥◊Õπ¢Õß§«“¡™◊Èπ Ÿß ÿ¥¡’º≈µàÕ°“√º ¡

µ‘¥ (µ“√“ß∑’Ë 2) §à“ OR ¢Õß§à“‡©≈’Ë¬√“¬‡¥◊Õπ¢ÕßÕÿ≥À¿Ÿ¡‘µË”

 ÿ¥·≈–§à“‡©≈’Ë¬√“¬‡¥◊Õπ¢Õß§«“¡™◊Èπ Ÿß ÿ¥¡’§à“ 0.951

·≈– 0.995 µ“¡≈”¥—∫ · ¥ß„Àâ‡ÀÁπ«à“ ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘‡æ‘Ë¡¢÷Èπ 1´.

®–∑”„ÀâÕ—µ√“°“√º ¡µ‘¥≈¥≈ß 4.9% (100-95.1) ·≈–‡¡◊ËÕ

§«“¡™◊Èπ —¡æ—∑∏å Ÿß¢÷Èπ 1% ®–∑”„ÀâÕ—µ√“°“√º ¡µ‘¥≈¥≈ß

0.5%

µ“√“ß∑’Ë 1  °“√«‘‡§√“–Àå∑’≈–ªí®®—¬¢Õßªí®®—¬Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å∑’Ë¡’º≈µàÕ°“√º ¡µ‘¥

µ—«·∫∫                     ªí®®—¬                                              β            SE        Z-statistic       p-value        OR

≈”¥—∫∑âÕß ≈”¥—∫∑âÕß∑’Ë 2-3 0.05 0.03 1.05 0.29 1.051

≈”¥—∫∑âÕß∑’Ë 4-6 0.01 0.06 0.22 0.82 1.010

≈”¥—∫∑âÕß∑’Ë 1                                 °≈ÿà¡‡ª√’¬∫‡∑’¬∫ (reference group)

§à“‡©≈’Ë¬√“¬‡¥◊Õπ¢ÕßÕÿ≥À¿Ÿ¡‘µË” ÿ¥ -0.05 0.008 -6.59 <0.0001 0.951

§à“‡©≈’Ë¬√“¬‡¥◊Õπ¢ÕßÕÿ≥À¿Ÿ¡‘ Ÿß ÿ¥ -0.02 0.01 -2.34 0.01 0.980

§à“‡©≈’Ë¬√“¬‡¥◊Õπ§«“¡™◊ÈπµË” ÿ¥ -0.007 0.001 -4.1 <0.0001 0.993

§à“‡©≈’Ë¬√“¬‡¥◊Õπ§«“¡™◊Èπ Ÿß ÿ¥ -0.006 0.003 -1.84 0.05 0.994

µ“√“ß∑’Ë 2  · ¥ßªí®®—¬„πµ—«·∫∫ ÿ¥∑â“¬

ªí®®—¬                                                                              β             SE        Z-statistic       p-value        OR

§à“‡©≈’Ë¬√“¬‡¥◊Õπ¢ÕßÕÿ≥À¿Ÿ¡‘µË” ÿ¥ -0.05 0.008 -6.51 <0.0001 0.951

§à“‡©≈’Ë¬√“¬‡¥◊Õπ§«“¡™◊Èπ Ÿß ÿ¥ -0.005 0.003 -1.59 0.1 .995

«‘®“√≥å

º≈®“°°“√«‘‡§√“–Àå∑’≈–ªí®®—¬æ∫«à“Õÿ≥À¿Ÿ¡‘·≈–

§«“¡™◊Èπ —¡æ—∑∏å¡’Õ‘∑∏‘æ≈µàÕÕ—µ√“°“√º ¡µ‘¥ (µ“√“ß∑’Ë 1)

´÷Ëß‡ªìπ„π∑‘»∑“ß‡¥’¬«°—∫°“√»÷°…“Õ◊ËπÊ ÷́Ëß∑”„πø“√å¡ “∏‘µ

¢ÕßÀπà«¬ß“π√—∞∫“≈æ∫«à“Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å¡’

§«“¡ —¡æ—π∏å·∫∫º°º—π°—∫Õ—µ√“°“√º ¡µ‘¥ (°—≈¬“·≈–§≥–,

2540, ®‘πµπ“·≈–§≥–, 2541, Õ”π“®·≈–§≥–, 2535) ‡™àπ

‡¥’¬«°—∫√“¬ß“π®“°µà“ßª√–‡∑»∑’Ë‰¥â· ¥ß„Àâ‡ÀÁπ«à“Õÿ≥À¿Ÿ¡‘

·≈–§«“¡™◊Èπ —¡æ—∑∏å‚¥¬‡©æ“–Õ“°“»√âÕπ¡’º≈∑”„Àâ§«“¡

 ¡∫Ÿ√≥åæ—π∏ÿå¢Õß‚§π¡≈¥≈ß (Bagnato and Oltenacu, 1994;

Thomson et al., 1996; Alnimer et al., 2002)

®“°°“√«‘‡§√“–Àå·∫∫À≈“¬ªí®®—¬√à«¡°—π æ∫«à“ ‡¡◊ËÕ

§à“‡©≈’Ë¬¢ÕßÕÿ≥À¿Ÿ¡‘µË” ÿ¥¡’§à“ Ÿß¢÷Èπ·≈–§à“§«“¡™◊Èπ —¡æ—∑∏å

 Ÿß ÿ¥¢Õß‡¥◊Õπ¡’§à“ Ÿß¢÷Èπ¡’º≈∑”„ÀâÕ—µ√“º ¡µ‘¥≈¥≈ß (µ“√“ß

∑’Ë 2) º≈®“°°“√»÷°…“„π§√—Èßπ’È Õ¥§≈âÕß°—∫√“¬ß“π¢Õß∏πŸ

·≈–§≥– (2540) ∑’Ë‰¥â∑”°“√»÷°…“§≈â“¬§≈÷ß°—∫°“√»÷°…“π’È

·µà‡ªìπ„™â¢âÕ¡Ÿ≈„π√–¥—∫ø“√å¡ „πª√–‡∑»‰∑¬π—Èπ™à«ß∑’Ë¡’

Õÿ≥À¿Ÿ¡‘µË” ÿ¥‡©≈’Ë¬∑’Ë¡’§à“ Ÿß∑’Ë ÿ¥·≈–¡’§«“¡™◊Èπ —¡æ—∑∏å

 Ÿß ÿ¥‡©≈’Ë¬∑’Ë¡’§à“ Ÿß∑’Ë ÿ¥®–Õ¬Ÿà„π™à«ß‡¥◊Õπ°√°Æ“§¡∂÷ß‡¥◊Õπ

µÿ≈“§¡ (√Ÿª∑’Ë 1) ´÷Ëß®–Õ¬Ÿà„π™à«ßƒ¥ŸΩπ·≈–¡’Õ—µ√“°“√º ¡

µ‘¥µË”∑’Ë ÿ¥ (√Ÿª∑’Ë 2) „π¢≥–∑’Ë™à«ß∑’Ë¡’Õÿ≥À¿Ÿ¡‘µË” ÿ¥‡©≈’Ë¬∑’Ë¡’

§à“µË”∑’Ë ÿ¥·≈–¡’§«“¡™◊Èπ —¡æ—∑∏å Ÿß ÿ¥‡©≈’Ë¬∑’Ë¡’§à“µË”∑’Ë ÿ¥

Õ¬Ÿà„π™à«ß‡¥◊Õπ∏—π«“§¡∂◊ß‡¥◊Õπ°ÿ¡¿“æ—π∏å (√Ÿª∑’Ë 1) ´÷Ëß®–Õ¬Ÿà

„π™à«ßƒ¥ŸÀπ“«·≈–¡’Õ—µ√“°“√º ¡µ‘¥ Ÿß∑’Ë ÿ¥ (√Ÿª∑’Ë 2) º≈

¥—ß°≈à“« Õ¥§≈âÕß°—∫√“¬ß“π¢Õßª√“®’π·≈–§≥– (2544) ∑’Ë

æ∫«à“™à«ß‡¥◊Õπæƒ»®‘°“¬π·≈–∏—π«“§¡‚§®–º ¡µ‘¥¥’∑’Ë ÿ¥

·≈–‚§®–¡’Õ—µ√“º ¡µ‘¥µË”∑’Ë ÿ¥„π‡¥◊Õπ°—π¬“¬π·≈–µÿ≈“§¡
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 ¿“æÕ“°“»∑’Ë¡’§«“¡™◊Èπ„πÕ“°“»√–¥—∫ Ÿß√à«¡°—∫

√–¥—∫Õÿ≥À¿Ÿ¡‘¡’§à“ Ÿß∑”„Àâ‚§Õ¬Ÿà„π™à«ß∑’Ë‰¡à ∫“¬µ—«µ≈Õ¥

∑—Èß«—π ‡π◊ËÕß®“°‡°‘¥°“√ – ¡§«“¡√âÕπ„π√à“ß°“¬ (West,

2003) √«¡∑—Èß∑”„Àâ‡°‘¥¿“«–∑’Ë‰¡à ∫“¬À√◊Õ‡§√’¬¥Õ¬Ÿàµ≈Õ¥

‡«≈“´÷Ëß¡’º≈°√–∑∫µàÕ√–∫∫ ◊∫æ—π∏ÿå ‚¥¬¡’°“√· ¥ß°“√‡ªìπ

 —¥πâÕ¬≈ß √–¬–‡«≈“°“√‡ªìπ —¥ —Èπ (Younas et al., 1993)

°“√À≈—ËßŒÕ√å‚¡π·Õ≈‡Õ™≈¥≈ß (Wise et al., 1988) °“√

æ—≤π“øÕ≈≈‘‡§‘≈‡°‘¥¢÷Èπ‰¡à ¡∫Ÿ√≥å·≈–‰¢à∑’Ëµ°¡’§ÿ≥¿“æ

µË” (Badinga et al., 1993)  ¿“æ·«¥≈âÕ¡¿“¬„π‚æ√ß

¡¥≈Ÿ°‡ª≈’Ë¬π‰ª (Gwazdauskas et al, 1975) ‡°‘¥°“√µ“¬

¢Õßµ—«ÕàÕπ (Faquay, 1981; Al Katanami et al., 2002;

De Rensis and Scaramuzzi, (2003)

º≈°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“§à“‡©≈’Ë¬√“¬‡¥◊Õπ

¢ÕßÕÿ≥À¿Ÿ¡‘µË” ÿ¥·≈–§à“‡©≈’Ë¬§«“¡™◊Èπ Ÿß ÿ¥‡ªìπªí®®—¬

¥â“πÕÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å∑’Ë ”§—≠„πª√–‡∑»‰∑¬

°“√π”‰ªª√–¬ÿ°µå„™â §◊Õ °“√„™â¢âÕ¡Ÿ≈√“¬‡¥◊Õπ∑’Ë‰¥â®“°«—¥

Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å„π™à«ß‡™â“¡◊¥´÷Ëß‡ªìπ™à«ß∑’Ë

Õÿ≥À¿Ÿ¡‘®–µË”∑’Ë ÿ¥·≈–¡’·π«‚πâ¡«à“§«“¡™◊Èπ®– Ÿß∑’Ë ÿ¥‡¡◊ËÕ

‡∑’¬∫°—∫™à«ßÕ◊Ëπ¢Õß«—π‡æ◊ËÕ°“√ª√–‡¡‘π·≈–°“√«“ß·ºπ°“√

®—¥°“√°“√º ¡‡∑’¬¡ À√◊Õ·π–π” àß‡ √‘¡„Àâ‡°…µ√°√À≈’°

‡≈’Ë¬ß™à«ß∑’Ë√âÕπ À√◊Õ√âÕπ™◊Èπ·≈–«“ß·ºπº ¡‡∑’¬¡„π™à«ß

∑’Ë¡’Õ“°“»‡¬Áπ·≈–¡’§«“¡™◊Èπ„πÕ“°“»µË” (ƒ¥ŸÀπ“«) À√◊Õ¡’°“√

®—¥°“√‡æ◊ËÕ≈¥Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å√âÕπÀ“°®”‡ªìπ

µâÕßº ¡„π™à«ßπ—Èπ ‡™àπ °“√‡æ‘Ë¡√à¡‡ß“ °“√„™â ª√‘ß‡°Õ√å©’¥

æàπΩÕ¬πÈ” À√◊Õ °“√„™âæ—¥≈¡ (Kadzere et al., 2002) πà“®–

‡ªìπ«‘∏’°“√Àπ÷Ëß∑’Ë‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√º ¡µ‘¥‰¥â

 √ÿª

°“√»÷°…“„π§√—Èßπ’È‰¥â· ¥ß„Àâ‡ÀÁπ«à“Õÿ≥À¿Ÿ¡‘·≈–§«“¡

™◊Èπ —¡æ—∑∏å¡’º≈µàÕ°“√º ¡µ‘¥„π‚§π¡≈Ÿ°º ¡¢Õßø“√å¡

‚§π¡‡°…µ√°√√“¬¬àÕ¬„π¿“§‡Àπ◊Õ ‚¥¬ªí®®—¬∑“ß¥â“πÕÿ≥À¿Ÿ¡‘

·≈–§«“¡™◊Èπ —¡æ—∑∏å∑’Ë ”§—≠ §◊Õ Õÿ≥À¿Ÿ¡‘µË” ÿ¥·≈–§«“¡™◊Èπ

 Ÿß ÿ¥¢Õß‡¥◊Õππ—ÈπÊ ®“°º≈∑’Ë‰¥â„π°“√»÷°…“§√—Èßπ’È°“√π”¢âÕ¡Ÿ≈

∑“ß¥â“πÕÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏åæ◊Èπ∞“π®“°°°√¡

Õÿµÿπ‘¬¡«‘∑¬“¡“„™âπà“®–‡ªìπ·π«∑“ßÀπ÷Ëß‡æ◊ËÕ°“√«“ß·ºπ°“√

®—¥°“√√–∫∫ ◊∫æ—π∏ÿåÀ√◊Õ°“√«“ß·ºπ°“√º ¡æ—π∏ÿå„π‚§π¡

‡Õ° “√Õâ“ßÕ‘ß

°—≈¬“ ∫ÿ≠≠“πÿ«—µ√  Õÿ¥¡»√’ Õ‘π∑√‚™µ‘  ‡©≈‘¡æ≈ ∫ÿ≠‡®◊Õ.

2540(1997). Õ‘∑∏‘æ≈¢ÕßÕÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ¢Õß ‘Ëß

·«¥≈âÕ¡µàÕ°“√º≈‘µπ¡ ·≈–§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå¢Õß·¡à

‚§π¡‡Õ‡Õø‡Õ  (¿“§ºπ«° 3). °“√ª√–™ÿ¡∑“ß«‘™“°“√

¢Õß¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å §√—Èß∑’Ë 35  “¢“ —µ«å

3-5 °ÿ¡¿“æ—π∏å 2540 ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

°√ÿß‡∑æœ Àπâ“ 498-505

®‘πµπ“ «ß»åπ“°π“°√ ∏«—™™—¬ Õ‘π∑√µÿ≈ ·≈– °—≈¬“ ∫ÿ≠≠“πÿ«—µ√

2541(1998). Õ‘∑∏‘æ≈¢ÕßÕÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ¢Õß

Õ“°“»µàÕ°“√º≈‘µπ¡·≈–§«“¡ ¡∫Ÿ√≥åæ—π∏ÿå¢Õß

·¡à‚§π¡≈Ÿ°º ¡¢“«¥”. °“√ª√–™ÿ¡∑“ß«‘™“°“√¢Õß

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å §√—Èß∑’Ë 36 3-5 °ÿ¡¿“æ—π∏å

2541 Àπâ“ 87-98

ª√“®’π «’√°ÿ≈ 2544(2001). °“√»÷°…“·≈–·°â‰¢ªí≠À“°“√

 Ÿ≠‡ ’¬µ—«ÕàÕπ√–¬–µâπ„π‚§π¡ „π√“¬ß“π«‘®—¬©∫—∫

 ¡∫Ÿ√≥å ‚§√ß°“√°“√»÷°…“·°â‰¢ªí≠À“°“√º ¡µ‘¥¬“°

·≈–°“√ Ÿ≠‡ ’¬§—æ¿–√–¬–µâπ„π‚§π¡  ”π—°ß“π

°Õß∑ÿπ π—∫ πÿπ°“√«‘®—¬  192 Àπâ“

∏πŸ ¿‘≠‚≠¿Ÿ¡‘¡‘π∑√å ‡°’¬√µ‘»—°¥‘Ï µ—π‡®√‘≠ ·≈–«‘∑¬“  ÿ√‘¬“ ∂“æ√

2545(2002). ªí®®—¬·«¥≈âÕ¡°“√º≈‘µ∑’Ë¡’º≈µàÕ—µ√“

°“√µ—Èß∑âÕß√–¥—∫ΩŸß„πø“√å¡‚§π¡‰∑¬°“√ª√–™ÿ¡∑“ß

«‘™“°“√¢Õß ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å §√—Èß∑’Ë 40  “¢“

 —µ«·æ∑¬å 3-5 °ÿ¡¿“æ—π∏å 2540 ¡À“«‘∑¬“≈—¬

‡°…µ√»“ µ√å °√ÿß‡∑æ Àπâ“ 390-397

Õ”π“® ‡°µÿ„À¡à ªí≠≠“ »√’‡¥™  ÿ«‘™ ∫ÿ≠‚ª√àß ·≈–°—≈¬“

∫ÿ≠≠“πÿ«—µ√ 2535(1992). Õ‘∑∏‘æ≈¢ÕßÕÿ≥À¿Ÿ¡‘·≈–

§«“¡™◊ÈπµàÕÕ—µ√“°“√µ—Èß∑âÕß„π‚§π¡ ª√–¡«≈‡√◊ËÕß°“√

ª√–™ÿ¡«‘™“°“√¥â“πª»ÿ —µ«å §√—Èß∑’Ë 11, 16-19 °—π¬“¬π

2535 (‡≈à¡ 2) Àπâ“ 131-140

Al Katanami, Y.M., Drost, M., Monson, R.L., Rutledge,
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