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Effectiveness of health education program against the level 
of sugar in blood regulation of diabetic patients 
in special medicine clinic, Angthong Hospital.

Abstract
Boonyiam Sutthipongkiat, M.Sc.*

Punika Soomthong, M.Sc.*

 Diabetes is the important problem of the world, the incidents increase a lot. International 
Diabetes Federation expected that in 2010, the number of diabetic patients were about 220 million 
people. Thai sanitation survey of 15 years or more of Thai people, in 2009, revealed that the 
number of diabetic patients was about 7.0 percentages. Also the statistic from the division of health 
service system development of Angthong Hospital, in 2010, found that diabetic caused the number of 
admittance patient of Angthong Hospital to be the second; 639 patients. In 2009, a part of diabetic 
patients of special medicine clinic could control the level of sugar in the blood to be 90-130 mg%, 
25.0 percentages of them could not reach this target. Then the researcher study effectiveness of health 
education program against the level of sugar in blood regulation of diabetic patients that result in 
the level of sugar in blood of 35 diabetic patients of special medicine clinic, Angthong Hospital, from 
June 2010 to March 2011. This research is quasi-experimental, one group pre test-post test design. 
The purpose of this research is for study the effectiveness of health education program against the 
level of sugar in blood regulation of diabetic patients in special medicine clinic, Angthong Hospital, 
by applying the Transtheoretical by the mean of advising and the participation of dependent and 
independent insulin diabetic patients. The result of this research reveal that the average value difference 
on pre-post experimental group, the average value of pre-test is higher than post-test as statistically 
significant (P<0.05). And find out that after the experiment, diabetic patients who participate in this 
education health program having a good level of health promoting behaviors by 82.9 percentages.
Keywords : Effectiveness, Health Education Program, Diabetes mellitus, Health promotion behaviors
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 âÃ¤àºÒËÇÒ¹à»š¹»˜ÞËÒ·ÕèÊíÒ¤ÑÞ¢Í§âÅ¡ ÁÕÍØºÑμ Ô¡ÒÃ³ �·Õèà¾ÔèÁÊÙ§¢Öé¹ ÊË¾Ñ¹¸ �àºÒËÇÒ¹¹Ò¹ÒªÒμ Ô ¤Ò´¡ÒÃ³ � 
¨íÒ¹Ç¹μ ÑÇàÅ¢ã¹»‚ 2553 ¨ÐÁÕ¼ÙŒ»†ÇÂàºÒËÇÒ¹·ÑèÇâÅ¡ í̈Ò¹Ç¹ 220 ÅŒÒ¹¤¹ ¨Ò¡¡ÒÃÊíÒÃÇ¨ÊÀÒÇÐÊØ¢Í¹ÒÁÑÂ¢Í§
»ÃÐà·Èä·Â »ÃÐªÒª¹ÍÒÂØ 15 »‚¢Öé¹ä» ã¹»‚ ¾.È. 2552 ¾º¤¹ä·Âà»š¹àºÒËÇÒ¹»ÃÐÁÒ³ ÃŒÍÂÅÐ 7 áÅÐ¢ŒÍÁÙÅ
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Ê¶Ôμ Ô¨Ò¡§Ò¹¾Ñ²¹ÒÃÐºººÃÔ¡ÒÃÊØ¢ÀÒ¾ âÃ§¾ÂÒºÒÅÍ‹Ò§·Í§ ã¹»‚ ¾.È. 2553 ¾ºÇ‹ÒâÃ¤¢Í§¼ÙŒ»†ÇÂã¹·ÕèÁÕÁÒ¡à»š¹
ÅíÒ Ñ́º·Õè 2 ¤×Í àºÒËÇÒ¹ «Öè§ÁÕ¨íÒ¹Ç¹ 639 ¤¹ ã¹ »‚ ¾.È. 2552 ¼ÙŒ»†ÇÂâÃ¤àºÒËÇÒ¹ã¹¤ÅÔ¹Ô¡¾ÔàÈÉÍÒÂØÃ¡ÃÃÁ 
Ê‹Ç¹Ë¹Öè§ÊÒÁÒÃ¶¤Çº¤ØÁÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ä´Œ 90-130 mg% ÃŒÍÂÅÐ 25.0 äÁ‹ä´ŒμÒÁà»‡ÒËÁÒÂ ¼ÙŒÇÔ¨ÑÂ¨Ö§ÈÖ¡ÉÒ
»ÃÐÊÔ·¸Ô¼Å¢Í§â»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒμ‹Í¡ÒÃ¤Çº¤ØÁÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´¢Í§¼ÙŒ»†ÇÂàºÒËÇÒ¹ ·ÕèÁÒÃÑººÃÔ¡ÒÃ·Õè¤ÅÔ¹Ô¡¾ÔàÈÉ 
ÍÒÂØÃ¡ÃÃÁ âÃ§¾ÂÒºÒÅÍ‹Ò§·Í§ í̈Ò¹Ç¹ 35 ¤¹ μ Ñé§áμ ‹à´×Í¹ÁÔ¶Ø¹ÒÂ¹ ¾.È. 2553 ¶Ö§à´×Í¹ÁÕ¹Ò¤Á ¾.È. 2554 
¡ÒÃÇÔ̈ ÑÂ¤ÃÑé§¹Õéà»š¹¡ÒÃÇÔ̈ ÑÂ¡Öè§·´ÅÍ§ª¹Ố Ë¹Öè§¡ÅØ‹Á ÇÑ́ ¼Å¡‹Í¹áÅÐËÅÑ§¡ÒÃ·´ÅÍ§ ÁÕÇÑμ¶Ø»ÃÐÊ§¤�à¾×èÍÈÖ¡ÉÒ»ÃÐÊÔ· Ô̧¼Å
¢Í§â»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒμ ‹Í¡ÒÃ¤Çº¤ØÁÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´¢Í§¼ÙŒ»†ÇÂàºÒËÇÒ¹ ã¹¤ÅÔ¹Ô¡¾ÔàÈÉÍÒÂØÃ¡ÃÃÁâÃ§¾ÂÒºÒÅ
Í‹Ò§·Í§ â´Â»ÃÐÂØ¡μ�·ÄÉ®Õ¡ÒÃ»ÃÑºà»ÅÕèÂ¹ÇÔ¶ÕªÕÇÔμ ´ŒÇÂ¡ÃÐºÇ¹¡ÒÃãËŒ¤íÒ»ÃÖ¡ÉÒ áÅÐ¡ÒÃÁÕÊ‹Ç¹Ã‹ÇÁ¢Í§¼ÙŒ»†ÇÂ
àºÒËÇÒ¹ª¹Ố ¾Öè§ÍÔ¹«ÙÅÔ¹áÅÐäÁ‹¾Öè§ÍÔ¹«ÙÅÔ¹ ¼Å¡ÒÃÇÔ̈ ÑÂ¾ºÇ‹Ò¼ÙŒ»†ÇÂàºÒËÇÒ¹·Õèà¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ ÁÕ¤‹Òà©ÅÕèÂ¢Í§
ÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ËÅÑ§¡ÒÃä Œ́ÃÑºâ»Ãá¡ÃÁ μ íèÒ¡Ç‹Ò¡‹Í¹ä Œ́ÃÑºâ»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô (p<0.05) 
áÅÐÁÕ¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ÃÐ´Ñº´Õ ÃŒÍÂÅÐ 82.9  
¤íÒÊíÒ¤ÑÞ : »ÃÐÊÔ·¸Ô¼Å, â»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ, âÃ¤àºÒËÇÒ¹, ¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾

*¡ÅØ‹Á§Ò¹ÊØ¢ÈÖ¡ÉÒ âÃ§¾ÂÒºÒÅÍ‹Ò§·Í§ Ñ̈§ËÇÑ´Í‹Ò§·Í§

ËÇÒ¹ ¢Ò´¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ áÅÐÁÕÀÒÇÐ¤ÇÒÁà¤ÃÕÂ´ 
à»š¹μŒ¹ ·íÒãËŒäÁ‹ÊÒÁÒÃ¶ÃÑ¡ÉÒÃÐ Ñ́º¹íéÒμÒÅãËŒÍÂÙ‹ã¹à¡³±�
»¡μ Ôä Œ́ ¡‹ÍãËŒà¡Ố ÀÒÇÐá·Ã¡«ŒÍ¹·Ò§μÒ ·Ò§äμ áÅÐà·ŒÒ 
μÒÁÁÒ Ê‹§¼Å¡ÃÐ·ºμ ‹Í¡ÒÃ í́Òà¹Ô¹ªÕÇÔμ¢Í§μ¹àÍ§ 
¤ÃÍº¤ÃÑÇ áÅÐàÈÃÉ°¡Ô¨¢Í§»ÃÐà·ÈªÒμ Ô ¨Ö§·íÒãËŒ¼ÙŒÇÔ¨ÑÂ
Ê¹ã¨·Õè¨Ð¨Ñ´â»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ ãËŒá¡‹¼ÙŒ»†ÇÂâÃ¤àºÒËÇÒ¹
ã¹¤ÅÔ¹Ô¡¾ÔàÈÉÍÒÂØÃ¡ÃÃÁ âÃ§¾ÂÒºÒÅÍ‹Ò§·Í§ â´Â
»ÃÐÂØ¡μ�·ÄÉ®Õ¡ÒÃ»ÃÑºà»ÅÕèÂ¹ÇÔ¶ÕªÕÇÔμ ´ŒÇÂ¡ÃÐºÇ¹¡ÒÃ
ãËŒ¤íÒ»ÃÖ¡ÉÒ ¡ÒÃÁÕÊ‹Ç¹Ã‹ÇÁ áÅÐáÃ§Ê¹ÑºÊ¹Ø¹·Ò§ÊÑ§¤Á 
ÁÒãªŒã¹¡ÒÃ Ñ̈´â»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒãËŒ¡Ñº¼ÙŒ»†ÇÂàºÒËÇÒ¹ 
à¾×èÍ»ÃÑºà»ÅÕèÂ¹¾Äμ Ô¡ÃÃÁÊØ¢ÀÒ¾ 3 Í. ·Õè̈ ÐÊ‹§¼Å¶Ö§¡ÒÃ
¤Çº¤ØÁÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ áÅÐ¡ÒÃ»‡Í§¡Ñ¹âÃ¤á·Ã¡«ŒÍ¹
μ ‹Ò§æ ·Õè¨ÐμÒÁÁÒä Œ́  

ÇÑμ¶Ø»ÃÐÊ§¤ �
 1. à¾×èÍÈÖ¡ÉÒ»ÃÐÊÔ· Ô̧¼Å¢Í§â»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ
μ‹Í¤‹ÒÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ áÅÐÃÐ´Ñº¤‹Òà©ÅÕèÂ¹íéÒμÒÅÊÐÊÁ
ã¹àÅ×Í´ ¢Í§¼ÙŒ»†ÇÂàºÒËÇÒ¹ ·ÕèÁÒÃÑººÃÔ¡ÒÃã¹¤ÅÔ¹Ô¡¾ÔàÈÉ
ÍÒÂØÃ¡ÃÃÁ âÃ§¾ÂÒºÒÅÍ‹Ò§·Í§ 
 2. à¾×èÍÈÖ¡ÉÒ»ÃÐÊÔ· Ô̧¼Å¢Í§â»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ
μ‹Í¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾¢Í§¼ÙŒ»†ÇÂàºÒËÇÒ¹ ·ÕèÁÒÃÑº
ºÃÔ¡ÒÃã¹¤ÅÔ¹Ô¡¾ÔàÈÉÍÒÂØÃ¡ÃÃÁ âÃ§¾ÂÒºÒÅÍ‹Ò§·Í§ 

º·¹íÒ
 âÃ¤àºÒËÇÒ¹à»š¹»˜ÞËÒ·ÕèÊíÒ¤ÑÞ¢Í§âÅ¡ ÁÕ
ÍØºÑμ Ô¡ÒÃ³ �·Õèà¾ÔèÁÊÙ§¢Öé¹ ÊË¾Ñ¹¸ �àºÒËÇÒ¹¹Ò¹ÒªÒμ Ô 
¤Ò´¡ÒÃ³�̈ íÒ¹Ç¹μ ÑÇàÅ¢ã¹»‚ ¾.È. 2553 ̈ ÐÁÕ¼ÙŒ»†ÇÂàºÒËÇÒ¹
·ÑèÇâÅ¡ ¨íÒ¹Ç¹ 220 ÅŒÒ¹¤¹(1) ¨Ò¡¡ÒÃÊíÒÃÇ¨ÊÀÒÇÐ
ÊØ¢Í¹ÒÁÑÂ¢Í§»ÃÐà·Èä·Â»ÃÐªÒª¹ÍÒÂØ 15 »‚¢Öé¹ä» 
ã¹»‚ ¾.È. 2552 ¾º¤¹ä·Âà»š¹àºÒËÇÒ¹»ÃÐÁÒ³ ÃŒÍÂÅÐ 7 
ÊíÒËÃÑºÊ¶Ò¹¡ÒÃ³ �¼ÙŒ»†ÇÂâÃ¤àºÒËÇÒ¹¢Í§âÃ§¾ÂÒºÒÅ
Í‹Ò§·Í§ »‚§º»ÃÐÁÒ³ ¾.È. 2553 ¾ºÇ‹ÒâÃ¤àºÒËÇÒ¹
à»š¹ÊÒàËμ Ø·Õè·íÒãËŒÁÕ¼Ù Œà¢ŒÒÃÑº¡ÒÃÃÑ¡ÉÒã¹âÃ§¾ÂÒºÒÅ
ÍÂÙ‹ã¹ÍÑ¹´Ñº·Õè 2 ÁÕ¨íÒ¹Ç¹¼ÙŒ»†ÇÂÁÒ¹Í¹âÃ§¾ÂÒºÒÅ 639 
¤¹(2) âÃ¤àºÒËÇÒ¹à»š¹âÃ¤·ÕèÁÕÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ (FBS) 
ÊÙ§ÁÒ¡¡Ç‹Ò 126 mg% ËÃ×ÍÃÐ´Ñº¤‹Òà©ÅÕèÂ¹íéÒμÒÅÊÐÊÁã¹
àÅ×Í´ (HbA

1
c) ¹ŒÍÂ¡Ç‹ÒÃŒÍÂÅÐ 7.0 ¡ÅØ‹Á§Ò¹ÊØ¢ÈÖ¡ÉÒ 

ä´Œ¡íÒË¹´à»‡ÒËÁÒÂ¡ÒÃ¤Çº¤ØÁÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´¢Í§
¼ÙŒ»†ÇÂàºÒËÇÒ¹ ·ÕèÁÕÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ÁÒ¡¡Ç‹Ò 150 
mg% ÊÒÁÒÃ¶Å´ÃÐ´Ñº¹íéÒμÒÅãËŒÍÂÙ‹ã¹ÃÐ´Ñº 90-130 mg% 
ä´ŒÁÒ¡¡Ç‹ÒÃŒÍÂÅÐ 30.0 «Öè§ã¹»‚ ¾.È. 2552 ÁÕ¼ÙŒ»†ÇÂ
âÃ¤àºÒËÇÒ¹ÁÒÃÑººÃÔ¡ÒÃã¹¤ÅÔ¹Ô¡¾ÔàÈÉÍÒÂØÃ¡ÃÃÁ 
¨íÒ¹Ç¹ 2,432 ¤¹ ÊÒÁÒÃ¶¤Çº¤ØÁÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ 
ä Œ́ÃÐËÇ‹Ò§ 90-130 mg% ä Œ́à¾ÕÂ§ÃŒÍÂÅÐ 25.0 à¹×èÍ§¨Ò¡
ÁÕ¾Äμ Ô¡ÃÃÁÊØ¢ÀÒ¾äÁ‹àËÁÒÐÊÁ ·Ñé§¡ÒÃºÃÔâÀ¤ÍÒËÒÃ
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ÇÑÊ´ØáÅÐÇÔ¸Õ¡ÒÃ
 ÇÔ¸Õ¡ÒÃÈÖ¡ÉÒÇÔ¨ÑÂ¤ÃÑé§¹Õé à»š¹¡ÒÃÇÔ¨ÑÂ¡Öè§·´ÅÍ§ 
(Quasi-Experimental Research) ÁÕÃÙ»áºº¡ÒÃÇÔ̈ ÑÂáºº
¡ÅØ‹Áà´ÕÂÇÇÑ́ ¡‹Í¹-ËÅÑ§·´ÅÍ§ (one group pretest-posttest 
design) »ÃÐªÒ¡Ã·ÕèÈÖ¡ÉÒ¤ÃÑé§¹Õé¤×Í »ÃÐªÒª¹·Õè»†ÇÂ
à»š¹àºÒËÇÒ¹ ·ÕèÁÒÃÑººÃÔ¡ÒÃã¹¤ÅÔ¹Ô¡¾ÔàÈÉÍÒÂØÃ¡ÃÃÁ
âÃ§¾ÂÒºÒÅÍ‹Ò§·Í§ μ Ñé§áμ‹à´×Í¹ÁÔ¶Ø¹ÒÂ¹ ¾.È. 2553 ¶Ö§
à´×Í¹ÁÔ¶Ø¹ÒÂ¹ ¾.È. 2554 ̈ íÒ¹Ç¹ 35 ¤¹ ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§
¤Ñ´àÅ×Í¡â´ÂÁÕà¡³±� ¤×Í ¼ÙŒ»†ÇÂâÃ¤àºÒËÇÒ¹ª¹Ô´·ÕèäÁ‹¾Öè§
ÍÔ¹«ÙÅÔ¹áÅÐª¹Ô´·Õè¾Öè§ÍÔ¹«ÙÅÔ¹ ·ÕèÁÕ¤‹ÒÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´
ÁÒ¡¡Ç‹Ò 150 mg% ËÃ×ÍÁÕ¤‹Òà©ÅÕèÂÃÐ´Ñº¹íéÒμÒÅÊÐÊÁ
ã¹àÅ×Í´ HbA

1
c ÁÒ¡¡Ç‹Ò 7% áÅÐÂÔ¹´Õà¢ŒÒÃ‹ÇÁ¡ÒÃ

ÇÔ¨ÑÂ ´íÒà¹Ô¹¡ÒÃÇÔ¨ÑÂâ´Ââ»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ·Õè»ÃÐÂØ¡μ�ãªŒ
·ÄÉ®Õ¡ÒÃ»ÃÑºà»ÅÕèÂ¹ÇÔ¶ÕªÕÇÔμ à»š¹¡ÒÃÊÍ¹ÊØ¢ÈÖ¡ÉÒÃÒÂ
ºØ¤¤Å «Öè§â»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ»ÃÐ¡Íº Œ́ÇÂ ¡Ô̈ ¡ÃÃÁ¡ÒÃãËŒ
¤íÒ»ÃÖ¡ÉÒÃÒÂºØ¤¤Å 3 ¤ÃÑé§ ¤ÃÑé§ÅÐ 30-45 ¹Ò·Õ ¤ÃÑé§
·Õè 2 Ë‹Ò§¨Ò¡¤ÃÑé§áÃ¡ 2 ÊÑ»´ÒË� ¤ÃÑé§·Õè 3 Ë‹Ò§¨Ò¡¤ÃÑé§
áÃ¡ 3 à ×́Í¹ ´íÒà¹Ô¹¡Ô¨¡ÃÃÁ´Ñ§¹Õé
 ¤ÃÑé§·Õè 1 ÁÕ¡Ô¨¡ÃÃÁ ¤×Í
 1) ºÑ¹·Ö¡¢ŒÍÁÙÅ »ÃÐÇÑμ ÔÊ ‹Ç¹μ ÑÇ à¾È ÍÒÂØ 
ÍÒªÕ¾ âÃ¤Ã‹ÇÁ ¤‹ÒÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ ÃÐ´Ñº¤‹Òà©ÅÕèÂ
¹íéÒμÒÅÊÐÊÁã¹àÅ×Í´ ¤‹Ò¤ÇÒÁ´Ñ¹âÅËÔμ ¹íéÒË¹Ñ¡ Ê‹Ç¹ÊÙ§ 
ÃÍºàÍÇ ÃÍºÊÐâ¾¡ áÅÐ¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ 3 Í. 
(ÍÒËÒÃ ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ ÍÒÃÁ³�) ¡ÒÃãªŒÂÒ 
 2) ãËŒ¤ÇÒÁÃÙŒàÃ×èÍ§âÃ¤àºÒËÇÒ¹ «Öè§ÁÕà¹×éÍËÒà¡ÕèÂÇ
¡Ñº¤ÇÒÁËÁÒÂ ÊÒàËμ Ø ÍÒ¡ÒÃ ÀÒÇÐá·Ã¡«ŒÍ¹μ ‹Ò§æ 
áÅÐãËŒ¤íÒ»ÃÖ¡ÉÒàÃ×èÍ§ÍÒËÒÃÊíÒËÃÑº¼ÙŒ»†ÇÂàºÒËÇÒ¹ ¡ÒÃ
ÍÍ¡¡íÒÅÑ§¡ÒÂ ¡ÒÃ¤Çº¤ØÁÍÒÃÁ³� â´ÂÁÕÍØ»¡Ã³�»ÃÐ¡Íº
¡ÒÃºÃÃÂÒÂ ¤×Í ÊäÅ �́¹íÒàÊ¹Í (Power Point) á¼‹¹¾Ñº
ÍÒËÒÃàºÒËÇÒ¹ μ ÑÇÍÂ‹Ò§ÍÒËÒÃ à»š¹μ Œ¹
 3) ãËŒ¼ÙŒ»†ÇÂμ Ñé§à»‡ÒËÁÒÂ¡ÒÃÅ´ÃÐ Ñ́º¹íéÒμÒÅã¹
àÅ×Í´´ŒÇÂμ¹àÍ§ áÅÐ»ÃÑºà»ÅÕèÂ¹¾Äμ Ô¡ÃÃÁ·Õèà»š¹ÊÒàËμ Ø
ËÅÑ¡¢Í§»˜ÞËÒ áÅÐá¨Œ§ãËŒ¼ÙŒ»†ÇÂ·ÃÒºÇ‹ÒàÁ×èÍ¤‹ÒÃÐ´Ñº
¹íéÒμÒÅÅ´Å§ ¨Ðä´ŒÃÑº¢Í§ÃÒ§ÇÑÅ

 ¤ÃÑé§·Õè 2 ¹Ñ́ ¼ÙŒ»†ÇÂÁÒà¨ÒÐàÅ×Í´à¾×èÍμÃÇ¨ËÒÃÐ´Ñº
¹íéÒμÒÅã¹àÅ×Í´ áÅÐÃÐ´Ñº¤‹Òà©ÅÕèÂ¹íéÒμÒÅÊÐÊÁã¹àÅ×Í´ 
áÅÐÊÍº¶ÒÁ¤ÇÒÁÊíÒàÃç¨¢Í§¡ÒÃ»ÃÑºà»ÅÕèÂ¹¾Äμ Ô¡ÃÃÁ
μÒÁ·Õèμ Ñé§à»‡ÒËÁÒÂäÇŒ ¾ÃŒÍÁª‹ÇÂá¡Œ»˜ÞËÒμ ÑÇ¢Ñ´¢ÇÒ§
â´Â¡ÒÃàÊ¹Í·Ò§àÅ×Í¡ãËŒ¼ÙŒ»†ÇÂàÅ×Í¡» Ô̄ºÑμ Ô ã¹á¹Ç·Ò§·Õè
àËÁÒÐÊÁáÅÐâ·ÃÈÑ¾·�μ Ô´μÒÁÊÃŒÒ§¢ÇÑÞ¡íÒÅÑ§ã¨
 ¤ÃÑé§·Õè 3 ËÅÑ§¡ÒÃà¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁ¤Ãº 3 à ×́Í¹ 
à¨ÒÐàÅ×Í´à¾×èÍμÃÇ¨ËÒÃÐ Ñ́º¹íéÒμÒÅ«íéÒ áÅÐàÁ×èÍ¤Ãº 6 à ×́Í¹ 
à¨ÒÐÃÐ´Ñº¤‹Òà©ÅÕèÂ¹íéÒμÒÅÊÐÊÁã¹àÅ×Í´«íéÒáÅÐ»ÃÐàÁÔ¹¼Å
¡ÒÃ»ÃÑºà»ÅÕèÂ¹¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ ´ŒÇÂáºº
ÊÑÁÀÒÉ³ � áÅÐÁÍº¢Í§ÃÒ§ÇÑÅÊíÒËÃÑº¼ÙŒ·Õè»¯ÔºÑμ Ôä´ŒμÒÁ
à»‡ÒËÁÒÂ

à¤Ã×èÍ§Á×Í·ÕèãªŒã¹¡ÒÃÇÔ¨ÑÂ
 1. áºººÑ¹·Ö¡¢ŒÍÁÙÅÊ‹Ç¹μ ÑÇ »ÃÐ¡Íº´ŒÇÂ 
»ÃÐÇÑμ ÔÊ‹Ç¹μ ÑÇ à¾È ÍÒÂØ ÍÒªÕ¾ âÃ¤Ã‹ÇÁ ¤‹ÒÃÐ´Ñº¹íéÒμÒÅ
ã¹àÅ×Í´ ¤‹Ò¤ÇÒÁ Ñ́¹âÅËÔμ ¹íéÒË¹Ñ¡ Ê‹Ç¹ÊÙ§ ÃÍºàÍÇ ÃÍº
ÊÐâ¾¡
 2. áººÊÑÁÀÒÉ³ �¢ŒÍÁÙÅ¾Äμ Ô¡ÃÃÁ·Õè¼ÙŒÇÔ¨ÑÂÊÃŒÒ§
¢Öé¹ »ÃÐ¡Íº´ŒÇÂ ¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ 3 Í. 
(ÍÒËÒÃ ÍÍ¡¡íÒÅÑ§¡ÒÂ ÍÒÃÁ³�) ̈ íÒ¹Ç¹ 13 ¢ŒÍ ¤Ðá¹¹
àμ çÁ 39 ¤Ðá¹¹ ¼‹Ò¹¡ÒÃμÃÇ¨ÊÍº¤ÇÒÁμÃ§μÒÁ
à¹×éÍËÒ¨Ò¡¼ÙŒàªÕèÂÇªÒÞ áÅÐ·íÒ¡ÒÃ·´ÊÍº¤ÇÒÁà·ÕèÂ§¢Í§
à¤Ã×èÍ§Á×Íâ´Â¡ÒÃ¤íÒ¹Ç³¤‹ÒÊÑÁ»ÃÐÊÔ· Ô̧ìáÍÅ¿Ò¤ÃÍ¹ºÒ¤
ä´Œ¤‹Ò¤ÇÒÁà·ÕèÂ§ 0.8
 ÇÔà¤ÃÒÐË�¢ŒÍÁÙÅ ãªŒ¤‹ÒÃŒÍÂÅÐ ¤‹Òà©ÅÕèÂ ¤‹ÒàºÕèÂ§
àº¹ÁÒμÃ°Ò¹ áÅÐÇÔà¤ÃÒÐË �¢ŒÍÁÙÅ¤ÇÒÁáμ¡μ ‹Ò§¢Í§¤‹Ò
ÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ áÅÐ¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ 3 Í. 
¡‹Í¹áÅÐËÅÑ§¡ÒÃ·´ÅÍ§ ́ ŒÇÂÊ¶Ôμ Ô independent-sample 
t-test â´ÂãªŒÃÐ´Ñº¤ÇÒÁÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô·Õè 0.05
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¼Å¡ÒÃÈÖ¡ÉÒ
μÒÃÒ§ 1  ¢ŒÍÁÙÅ·ÑèÇä» (n=35) 

¢ŒÍÁÙÅ·ÑèÇä»
à¾È ªÒÂ
 ËÞÔ§
ÍÒÂØ ¹ŒÍÂ¡Ç‹Ò 60 »‚
 60-70 »‚
 70 »‚¢Öé¹ä»
ÍÒÈÑÂÍÂÙ‹ã¹à¢μ ÍíÒàÀÍàÁ×Í§
 μ ‹Ò§ÍíÒàÀÍ
»ÃÐ¡ÍºÍÒªÕ¾ §Ò¹ºŒÒ¹
 ÃÑº¨ŒÒ§·ÑèÇä»
 ÃÑºÃÒª¡ÒÃ
 ·íÒ¹Ò
 ¤ŒÒ¢ÒÂ
âÃ¤Ã‹ÇÁ (μÍºä Œ́ÁÒ¡¡Ç‹Ò 1 ¢ŒÍ) âÃ¤¤ÇÒÁ´Ñ¹âÅËÔμÊÙ§
 âÃ¤ËÑÇã¨
 âÃ¤ä¢ÁÑ¹ã¹àÅ×Í´ÊÙ§
 âÃ¤äμ
ÃÐ´Ñº¤ÇÒÁ´Ñ¹âÅËÔμ 140/90 ÁÁ.»ÃÍ·
 >140/90 ÁÁ.»ÃÍ· ¢Öé¹ä»

ÃŒÍÂÅÐ
 22.9
 77.1
 51.4
 25.7
 22.9
 77.1
 22.9
 31.4
 31.4
 14.3
 8.6
 14.3
 57.1
 11.4
 14.3
 2.9
 65.7
 34.3

¨íÒ¹Ç¹
8
27
18
9
8
27
8
11
11
5
3
5
20
4
5
1
23
12

 ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§ Ê‹Ç¹ãËÞ‹à»š¹à¾ÈËÞÔ§ ÃŒÍÂÅÐ 
77.1 ÍÒÂØÍÂÙ‹ã¹ª‹Ç§ ¹ŒÍÂ¡Ç‹Ò 60 »‚ ÃŒÍÂÅÐ 51.4 ÍÒÈÑÂ
ÍÂÙ‹ã¹à¢μÍíÒàÀÍàÁ×Í§ ÃŒÍÂÅÐ 71.1 »ÃÐ¡ÍºÍÒªÕ¾ÃÑº Œ̈Ò§
·ÑèÇä» áÅÐ§Ò¹ºŒÒ¹ ã¹ÊÑ´Ê‹Ç¹·Õèà·‹Ò¡Ñ¹ ÃŒÍÂÅÐ 31.4 ÁÕ

âÃ¤Ã‹ÇÁ ä´Œá¡‹ âÃ¤¤ÇÒÁ´Ñ¹âÅËÔμÊÙ§ âÃ¤ËÑÇã¨ âÃ¤ä¢ÁÑ¹
ã¹àÅ×Í´ÊÙ§ âÃ¤äμ ÃŒÍÂÅÐ 65.7 ÁÕÃÐ´Ñº¤ÇÒÁ´Ñ¹âÅËÔμ
»¡μ Ô áÅÐÃŒÍÂÅÐ 34.3 ÁÕÃÐ´Ñº¤ÇÒÁ´Ñ¹âÅËÔμÊÙ§ÁÒ¡¡Ç‹Ò 
140/90 ÁÁ.»ÃÍ·

μÒÃÒ§ 2  áÊ´§¡ÒÃà»ÃÕÂºà·ÕÂº¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ 3 Í. ¡‹Í¹áÅÐËÅÑ§¡ÒÃà¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ

¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾

´ŒÒ¹ÍÒËÒÃ
´ŒÒ¹¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ
´ŒÒ¹ÍÒÃÁ³�

ËÅÑ§à¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁ
ÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§¾Äμ Ô¡ÃÃÁ

ÃŒÍÂÅÐ
 68.5
 34.3
 5.7

¡‹Í¹à¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁ
ÁÕ»˜ÞËÒ¾Äμ Ô¡ÃÃÁ

ÃŒÍÂÅÐ
 100.0
 54.3
 37.1

¨íÒ¹Ç¹
24
12
2

¨íÒ¹Ç¹
35
19
13
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μÒÃÒ§ 3  ¤Ðá¹¹¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ 3 Í. ËÅÑ§¡ÒÃà¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ (n=35)

ÃÐ´Ñº¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾
ÃÐ´Ñºμ íèÒ<ÃŒÍÂÅÐ 60 (μ íèÒ¡Ç‹Ò 23 ¤Ðá¹¹)
ÃÐ´Ñº»Ò¹¡ÅÒ§ ÃŒÍÂÅÐ 60-79 (23-31 ¤Ðá¹¹)
ÃÐ´Ñº´Õ ÃŒÍÂÅÐ 80-100 (ÁÒ¡¡Ç‹Ò 31 ¤Ðá¹¹)

ÃŒÍÂÅÐ
 0.0
 17.1
 82.9

¨íÒ¹Ç¹
0
6
29

μÒÃÒ§ 4  à»ÃÕÂºà·ÕÂºÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ áÅÐÃÐ´Ñº¤‹Òà©ÅÕèÂ¹íéÒμÒÅÊÐÊÁã¹àÅ×Í´ ¢Í§¡ÅØ‹Áμ ÑÇÍÂ‹Ò§ ¡‹Í¹áÅÐËÅÑ§
  à¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ (n=35)

¡ÒÃáÊ´§¤‹ÒÃÐ´Ñº¹éíÒμÒÅã¹àÅ×Í´
ÃÐ´ÑºÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ (FBS)
 ¡‹Í¹ä Œ́ÃÑºâ»Ãá¡ÃÁ
 ËÅÑ§ä´ŒÃÑºâ»Ãá¡ÃÁ
ÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ (HbA

1
c)

 ¡‹Í¹à¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁ
 ËÅÑ§à¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁ

S.D p-value

 63.06
 57.53

 1.95
 1.56

 0.000***

 0.002**

df

209
159

9.50
8.46

34

29

 ¨Ò¡μÒÃÒ§ 2 ¾ºÇ‹ÒËÅÑ§¡ÒÃà¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁ 
¡ÅØ‹Áμ ÑÇÍÂ‹Ò§ÁÕ¡ÒÃ»ÃÑºà»ÅÕèÂ¹¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾
´ŒÒ¹ÍÒËÒÃ ÃŒÍÂÅÐ 68.5 ÃÍ§Å§ÁÒà»š¹¡ÒÃ»ÃÑºà»ÅÕèÂ¹

 ¨Ò¡μÒÃÒ§ 3 ¼Å¢Í§ÃÐ Ñ́º¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢
ÀÒ¾¢Í§¡ÅØ ‹Áμ ÑÇÍÂ‹Ò§ ¾ºÇ‹ÒËÅÑ§à¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁ
ÊØ¢ÈÖ¡ÉÒ ÃÐ Ñ́º¤Ðá¹¹¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ 3 Í. 

 ¨Ò¡μÒÃÒ§ 4 ¾ºÇ‹ÒÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ áÅÐ
ÃÐ´Ñº¤‹Òà©ÅÕèÂ¹íéÒμÒÅÊÐÊÁã¹àÅ×Í´ ¢Í§¡ÅØ‹Áμ ÑÇÍÂ‹Ò§ ¡‹Í¹
áÅÐËÅÑ§à¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ
·Ò§Ê¶Ôμ Ô p=0.000 áÅÐ p=0.002 μÒÁÅíÒ´Ñº 

ÇÔ¨ÒÃ³�
 ¼Å¡ÒÃÇÔ¨ÑÂáÊ´§ãËŒàËç¹Ç‹Ò ¡ÒÃ Ñ̈´â»Ãá¡ÃÁ
ÊØ¢ÈÖ¡ÉÒã¹¡ÒÃ¤Çº¤ØÁÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´¢Í§¼ÙŒ»†ÇÂ
àºÒËÇÒ¹ ÊÒÁÒÃ¶ª‹ÇÂãËŒ¼ÙŒ»†ÇÂ¹íÒÊÔè§·ÕèàÃÕÂ¹ÃÙŒ ä» Ñ̈´¡ÒÃ

**p<0.01, ***p<0.001

¾Äμ Ô¡ÃÃÁ´ŒÒ¹¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ ÃŒÍÂÅÐ 34.3 áÅÐ
ÁÕ¡ÒÃ»ÃÑºà»ÅÕèÂ¹¾Äμ Ô¡ÃÃÁ·Ò§ Œ́Ò¹ÍÒÃÁ³�¹ŒÍÂ·ÕèÊǾ  ¤×Í 
ÃŒÍÂÅÐ 5.7

â´ÂÃÇÁ ÍÂÙ‹ã¹ÃÐ´Ñº´Õ ÃŒÍÂÅÐ 82.9 áÅÐäÁ‹ÁÕ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§
ä´Œ¤Ðá¹¹¹ŒÍÂ¡Ç‹Ò ÃŒÍÂÅÐ 60

ÊÀÒÇÐÊØ¢ÀÒ¾¢Í§μ¹àÍ§ä Œ́ÍÂ‹Ò§àËÁÒÐÊÁ ÊÀÒÇÐÊØ¢ÀÒ¾
´Õ¢Öé¹ â´Â¾Ô¨ÒÃ³Ò¨Ò¡ ÃÐ Ñ́º¤‹Òà©ÅÕèÂ¹íéÒμÒÅÊÐÊÁã¹
àÅ×Í´·ÕèÅ´Å§ ã¹ÃÐ´Ñº 8.4% «Öè§ÊÍ´¤ÅŒÍ§¡Ñº§Ò¹ÇÔ¨ÑÂ
¢Í§ ´Ç§ÊÁÃ ¹ÔÅμÒ¹¹·� áÅÐ¨ØÌÒÀÃ³� âÊμÐ(4) ·Õèä´Œ
ÈÖ¡ÉÒ¼Å¢Í§â»Ãá¡ÃÁ¡ÒÃÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ â´Â»ÃÐÂØ¡μ�ãªŒ
·ÄÉ®Õ¤ÇÒÁÊÒÁÒÃ¶áË‹§μ¹ áÅÐ¡ÃÐºÇ¹¡ÒÃ¡ÅØ‹ÁÃ‹ÇÁ¡Ñº
áÃ§Ê¹ÑºÊ¹Ø¹·Ò§ÊÑ§¤Á ã¹¼ÙŒ»†ÇÂàºÒËÇÒ¹ª¹Ô´·Õè 2 ã¹
âÃ§¾ÂÒºÒÅàÍÃÒÇÑ³ ÍíÒàÀÍàÍÃÒÇÑ³ ¨Ñ§ËÇÑ´àÅÂ ¼Å¡ÒÃ
ÇÔ¨ÑÂ¾ºÇ‹Ò ËÅÑ§¡ÒÃ·´ÅÍ§ ¡ÅØ‹Á·´ÅÍ§ÁÕÃÐ´Ñº¹íéÒμÒÅã¹
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Ê‹§àÊÃÔÁÊØ¢ÀÒ¾ 3 Í. ÃÐ Ñ́º´Õ ÃŒÍÂÅÐ 82.9 áÊ´§ãËŒàËç¹
Ç‹Òâ»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ ·Õè»ÃÐÂØ¡μ�ãªŒ·ÄÉ Ȭ¡ÒÃ»ÃÑº
à»ÅÕèÂ¹ÇÔ¶ÕªÕÇÔμ ª‹ÇÂãËŒ¼ÙŒ»†ÇÂàºÒËÇÒ¹ÊÒÁÒÃ¶¹íÒÊÔè§·Õèä´Œ
àÃÕÂ¹ÃÙŒ ä»¨Ñ´¡ÒÃ¡ÑºÊÀÒÇÐÊØ¢ÀÒ¾¢Í§μ¹àÍ§ä´ŒÍÂ‹Ò§
àËÁÒÐÊÁ ÊÒÁÒÃ¶ª‹ÇÂÅ´¤‹ÒÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´¢Í§
μ¹àÍ§ä Œ́ ÊǾ ·ŒÒÂÊÀÒÇÐÊØ¢ÀÒ¾´Õ¢Öé¹ ́ ŒÇÂ¡ÒÃ»ÃÑºà»ÅÕèÂ¹
¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ 3 Í. Ö̈§¤ÇÃ¹íÒ§Ò¹ÇÔ¨ÑÂ¹Õé 
ä»»ÃÑºãªŒã¹¡ÃÐºÇ¹¡ÒÃãËŒÊØ¢ÈÖ¡ÉÒ¡Ñº¼ÙŒ»†ÇÂàºÒËÇÒ¹
ã¹à¤Ã×Í¢‹ÒÂºÃÔ¡ÒÃÊØ¢ÀÒ¾¢Í§âÃ§¾ÂÒºÒÅÍ‹Ò§·Í§μ ‹Íä»

¢ŒÍàÊ¹Íá¹Ð
 ¤ÇÃÁÕ¡ÒÃμ Ố μÒÁ»ÃÐàÁÔ¹¼ÅÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´
¢Í§¼ÙŒ»†ÇÂàºÒËÇÒ¹·Õèà¢ŒÒâ¤Ã§¡ÒÃ¹Õéã¹ÃÐÂÐÂÒÇ àª‹¹ 6 
à´×Í¹ 12 à ×́Í¹ à¾×èÍ¹íÒ¼Å·Õèä´ŒÁÒ»ÃÑºá¡Œä¢â»Ãá¡ÃÁ
¹Õé ãËŒÁÕ»ÃÐÊÔ· Ô̧ÀÒ¾ÂÔè§¢Öé¹ áÅÐÁÕ¡ÒÃà½‡ÒÃÐÇÑ§¾Äμ Ô¡ÃÃÁ
ÊØ¢ÀÒ¾¢Í§¼ÙŒ»†ÇÂàºÒËÇÒ¹ à¾×èÍãªŒà»š¹¢ŒÍÁÙÅÊ¹ÑºÊ¹Ø¹ã¹
¡ÒÃ í́Òà¹Ô¹§Ò¹´ŒÒ¹ÊØ¢ÈÖ¡ÉÒ ¾Ñ²¹ÒÍ§¤ �¤ÇÒÁÃÙŒ ·Ñ¡ÉÐ 
´ŒÒ¹¡ÒÃÊÃŒÒ§àÊÃÔÁÊØ¢ÀÒ¾ ã¹¡ÒÃ»‡Í§¡Ñ¹âÃ¤àºÒËÇÒ¹
μ ‹Íä»áÅÐ¤ÇÃ¢ÂÒÂ¡ÒÃ Ñ̈´â»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ¹Õé ãËŒ¡Ñº
¼ÙŒ»†ÇÂâÃ¤àÃ×éÍÃÑ§ àª‹¹ âÃ¤àºÒËÇÒ¹ âÃ¤¤ÇÒÁ´Ñ¹âÅËÔμ
ÊÙ§μ ‹Íä»

¡Ôμμ Ô¡ÃÃÁ»ÃÐ¡ÒÈ
 ¢Í¢Íº¾ÃÐ¤Ø³¼Ù ŒÍíÒ¹ÇÂ¡ÒÃ ËÑÇË¹ŒÒá¼¹¡
¼ÙŒ»†ÇÂ¹Í¡ ¹Ñ¡âÀª¹Ò¡ÒÃ áÅÐà Œ̈ÒË¹ŒÒ·Õè·Õèà¡ÕèÂÇ¢ŒÍ§¢Í§
âÃ§¾ÂÒºÒÅÍ‹Ò§·Í§·ÕèãËŒ¤ÇÒÁÃ‹ÇÁÁ×Íã¹¡ÒÃÈÖ¡ÉÒÇÔ¨ÑÂ
¤ÃÑé§¹Õé ¨¹¡ÒÃÈÖ¡ÉÒÇÔ¨ÑÂÊíÒàÃç¨ÅØÅ‹Ç§ä»´ŒÇÂ´Õ

àÅ×Í´Å´Å§ÁÒ¡¡Ç‹Ò¡‹Í¹¡ÒÃ·´ÅÍ§ áÅÐÅ´Å§ÁÒ¡¡Ç‹Ò
¡ÅØ‹Áà»ÃÕÂºà·ÕÂº ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô (p<0.001) 
ã¹Ê‹Ç¹¢Í§¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ ¼Å¡ÒÃ·´ÅÍ§¾º
Ç‹Ò ¡ÅØ‹ÁμÑÇÍÂ‹Ò§ÁÕÃÐ´Ñº¤Ðá¹¹¾Äμ Ô¡ÃÃÁÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ 
3 Í. â´ÂÃÇÁ ÍÂÙ‹ã¹ÃÐ´Ñº´Õ ÃŒÍÂÅÐ 82.9 â´ÂÁÕ¡ÒÃ»ÃÑº
à»ÅÕèÂ¹ã¹àÃ×èÍ§¡ÒÃÃÑº»ÃÐ·Ò¹ÍÒËÒÃ ÃŒÍÂÅÐ 68.5 ´ŒÒ¹
ÍÍ¡¡íÒÅÑ§¡ÒÂ 34.3 «Öè§ÊÍ´¤ÅŒÍ§¡Ñº§Ò¹ÇÔ¨ÑÂ¢Í§ ÈÈÔ¸Ã 
ÊÒÂÇ§È �(5) ·Õèä´ŒÈÖ¡ÉÒ»ÃÐÊÔ·¸Ô¼Å¢Í§â»Ãá¡ÃÁÊ‹§àÊÃÔÁ
ÊØ¢ÀÒ¾ã¹¡ÒÃ»ÃÑºà»ÅÕèÂ¹¾Äμ Ô¡ÃÃÁ¡ÒÃ¤Çº¤ØÁÍÒËÒÃ
áÅÐ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂã¹¼Ù Œ» †ÇÂàºÒËÇÒ¹ª¹Ô´·Õè 2 
âÃ§¾ÂÒºÒÅ»·ØÁ¸Ò¹Õ ·ÕèÈÖ¡ÉÒ¾ºÇ‹Ò ÀÒÂËÅÑ§ä Œ́ÃÑºâ»Ãá¡ÃÁ
Ê‹§àÊÃÔÁÊØ¢ÀÒ¾ ÊÒÁÒÃ¶»ÃÑºà»ÅÕèÂ¹¾Äμ Ô¡ÃÃÁ¡ÒÃ¤Çº¤ØÁ
ÍÒËÒÃáÅÐ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂã¹¼ÙŒ»†ÇÂàºÒËÇÒ¹ä´Œ áÅÐ
¡ÒÃãËŒ¤ÇÒÁÃÙŒ¤ÇÒÁà¢ŒÒã¨à¡ÕèÂÇ¡ÑºâÃ¤àºÒËÇÒ¹áÅÐÀÒÇÐ
á·Ã¡«ŒÍ¹·Õè¨Ðà¡Ô´¢Öé¹ ·íÒãËŒ¼Ù Œ»†ÇÂà¡Ô´¤ÇÒÁμÃÐË¹Ñ¡
ã¹àÃ×èÍ§¢Í§¡ÒÃ Ù́áÅμ¹àÍ§ ÃÇÁ¶Ö§¡ÒÃä Œ́ÃÑºáÃ§Ê¹ÑºÊ¹Ø¹
¨Ò¡à Œ̈ÒË¹ŒÒ·Õè ã¹¡ÒÃμ Ố μÒÁáÅÐÊÃŒÒ§¢ÇÑÞ¡íÒÅÑ§ã¨ ̈ Ö§ª‹ÇÂ
ãËŒ¼ÙŒ»†ÇÂμ Ñ́ ÊÔ¹ã¨ÂÍÁÃÑº¡ÒÃ»ÃÑºà»ÅÕèÂ¹¾Äμ Ô¡ÃÃÁÊØ¢ÀÒ¾ 
à¾×èÍ¡ÒÃ¤Çº¤ØÁÃÐ´Ñº¹íéÒμÒÅÁÒ¡¢Öé¹

ÊÃØ»
 ¡ÒÃÇÔ¨ÑÂ»ÃÐÊÔ·¸Ô¼Åâ»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒμ ‹Í¡ÒÃ
¤Çº¤ØÁÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´¢Í§¼ÙŒ»†ÇÂàºÒËÇÒ¹ ã¹¤ÅÔ¹Ô¡
¾ÔàÈÉÍÒÂØÃ¡ÃÃÁ âÃ§¾ÂÒºÒÅÍ‹Ò§·Í§ ¾ºÇ‹Ò¡‹Í¹ä Œ́ÃÑº
â»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ ÁÕ¤‹Òà©ÅÕèÂÃÐ´Ñº¹íéÒμÒÅã¹àÅ×Í´ÊÙ§
¡Ç‹ÒËÅÑ§ä´ŒÃÑºâ»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§
Ê¶Ôμ Ô (p<0.05) áÅÐ¾ºÇ‹ÒËÅÑ§ä´ŒÃÑºâ»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ 
¼ÙŒ»†ÇÂàºÒËÇÒ¹·Õèà¢ŒÒÃ‹ÇÁâ»Ãá¡ÃÁÊØ¢ÈÖ¡ÉÒ ÁÕ¾Äμ Ô¡ÃÃÁ
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