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Factors Associated with Blood Cholinesterase Enzyme Level of Agricultural Workers in 
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Abstract 

 

The objective of this study was to describe factors associated with blood 

cholinesterase enzyme (ChE) level among agricultural workers in Ko-Chan Sub-district, Ko- 

Chan District, Chonburi Province. A total of 310 farmers aged more than 20 year were 

interviewed. A reactive paper finger-blood test was used to assess ChE levels. Data analyses 

were descriptive statistics and Chi-square at 95% confidence interval. The results of blood 

ChE indicated that 79.7% of agricultural workers were at risk and unsafe level. More than 

half (65.5%) of agricultural workers had moderate pesticide-use knowledge. Almost all of 

agricultural workers (85.8%) had good pesticide use behaviors. Factors including age, 

agricultural experience, family income and area of plantation were found to be significantly 

associated with blood ChE level. Continuing monitoring for blood ChE, especially for a 

lower ChE level agricultural workers, conducting pesticide use safety program, promoting the 

organic agricultural and alternative use of bio-pesticides to reduce pesticides use are 

recommended. 
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¤µ�Á�·��ªµ¤�Îµ Á�È �Â¨³Å¤n�¼��o°�  ­n ��¨Ä®o

Á�¬�¦�¦¤̧�ªµ¤Á­̧É¥�­¼��n°�µ¦¦́�­´¤�­́­µ¦Á�¤̧

�Îµ��́«�́¦¼¡º� Â¨³Á�·��¨�¦³���´Ê��n°­»�£µ¡�°�

Á�¬�¦�¦Á°��¦ª¤�´Ê��¼ o�¦·Ã£�Â¨³­·É�Âª�¨o°¤ 
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­µ�µ¦�­»��¡�ªnµÄ��̧�¡.«. 2546-2555 ¤̧�¼ o�n ª¥�̧É

Å�o¦́�¡·¬�µ�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� Á�¨̧É¥�̧¨³�1,734 
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Á�º°�¡§¬£µ�¤�¹�­·�®µ�¤�°��»��̧ Ã�¥¤̧�¼ o�n ª¥
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Â¨³�µ¦r�µÁ¤���¹É �­n ��¨�¦³���n°­»�£µ¡�°�

Á�¬�¦�¦ �¨�µ¦Á o µ¦³ª�́­»�£µ¡Á�¬�¦�¦� »̈n¤

Á­̧É¥�Ã�¥�µ¦Á�µ³Á º̈°�Á¡ºÉ°®µ¦³��́Á°È�Å�¤rÃ�¨̧�

Á°­Á�°Á¦­ ¦³®ªnµ��̧ 2545-2547 ¡�ªnµ�¨Á º̈°�¤̧

�ªµ¤Á­̧É¥�Â¨³Å¤n�¨°�£¥́¦o°¥¨³ 16.4, 25.1 Â¨³�

18.9 �µ¤¨Îµ�´� �­n ª�­�µ��µ¦�r Ã¦�¡·¬�µ�

­µ¦Á�¤̧�Îµ�´�«�́¦¼¡º�Ä�£µ��³ª�́°°� �̧�2545�

2547 ¡�¤̧°�́¦µ�n ª¥�n°�¦³�µ�¦Â­����Á�nµ��́ 

2.7, 1.7 Â¨³�1.9 �µ¤¨Îµ��́6 �¹É ��o°¤¼¨��́� n̈µªÁ�È �

�µ¦¦ª�¦ª¤�o°¤¼¨�µ��µ¦Á�oµ¦́��µ¦¦́�¬µÄ�

Ã¦�¡¥µ�µ¨  Â¨³Â¡�¥rª·�· ��´¥ªnµÁ�È �¡·¬�µ�

­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Á�nµ�´Ê� �¹�Å¤n­µ¤µ¦�Â­���¹�

�µ¦Á�È��n ª¥�°�Á�¬�¦�¦�µ��µ¦Ä�o­µ¦Á�¤̧�Îµ��́

«�́¦¼¡º�Å�o°¥nµ�Â�o�¦·� 

�Îµ�¨Á�µ³��́�¦r�°ÎµÁ£°Á�µ³��́�¦r���́®ª�́

�¨�»¦̧ ¤̧¡ºÊ��̧É Á�¬�¦�¦¦¤ 118,567 Å¦n  ¤̧� Îµ�ª�

�¦́ªÁ¦º°��´Ê�®¤� 2,213 �¦́ªÁ¦º°��¤̧�¦³�µ�¦Ä�

¡ºÊ��̧É 17,227 ��7 Ã�¥�¦³�µ��­nª�Ä®�n�¦³�°�

°µ�̧¡Á�¬�¦�¦¦¤Â¨³Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� �¹É �

®µ�¤̧�µ¦Ä�oÅ¤n�¼��o°�°µ��n°Ä®oÁ�·��¨�¦³���n°

­»�£µ¡�°�Á�¬�¦�¦Å�o���́�´Ê��¼ oª·�¥́�¹�­�Ä�«¹�¬µ

�́��¥́�̧É¤̧�ªµ¤­´¤¡�́�r��́¦³��́Á°�Å�¤rÃ�¨̧�Á°­

Á�°Á¦­Ä�Á º̈°��°�Á�¬�¦�¦Ä��Îµ�¨Á�µ³��́�¦r�

°ÎµÁ£°Á�µ³��́�¦r ���́®ª�́�¨�»¦̧�Á¡ºÉ°Ä�oÁ�È ��o°¤¼¨

¡ºÊ��µ�Ä��µ¦ªµ�Â���o °��´�Â¨³Â�oÅ��́�®µ

�¨�¦³���n°­» �£µ¡�̧É Á�· ��µ�­µ¦Á�¤̧�Îµ�´�

«�́¦¼¡º��n°Å� 

 

ª·�̧�ÎµÁ�·��µ¦ª·�́¥�

�µ¦«¹�¬µÁ�·�¡¦¦��µÂ��£µ���́�ªµ��

(Cross-sectional descriptive study) �̧Ê  � »̈n¤�ª́°¥nµ�

�̧É«¹�¬µ�º° Á�¬�¦�¦�̧ÉÄ�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� °µ¥» 

20 �̧�¹Ê�Å� °µ«¥́°¥¼nÄ�®¤¼n�̧É 2 �oµ�®�°��»¤Á®È� 

�Îµ�¨Á�µ³��́�¦r �°ÎµÁ£°Á�µ³��́�¦r ���́®ª�́�¨�»¦̧�

� Îµ�ª��´Ê�­·Ê� 310 �� Á�È�¦ª�¦ª¤�o°¤¼¨Ä�Á�º°�

¡§«�·�µ¥��¹���́ªµ�¤�2555  

 

Á�¦ºÉ°�¤º°�¸ÉÄ�o Ä��µ¦«¹�¬µ  

1. Â��­°��µ¤ Â�n�Á�È � 3 ­nª� Å�oÂ�n 

­n ª��¸É�� �o°¤¼¨�´ÉªÅ��°�Á�¬�¦�¦ �Îµ�ª� 7 �o° 

­nª��¸É�� �ªµ¤¦¼ oÁ�̧É¥ª��́�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� 

�Îµ�ª��12 �o°�Á�È ��Îµ�µ¤�4 �ª́Á º̈°��Ã�¥Ä®o

Á º̈°��°��o°�̧É�¼��̧É­»�Á¡¸¥��o°Á�̧¥ª�Â¨³­n ª��¸É�� 

¡ § �· � ¦ ¦ ¤ � µ ¦ Ä �o ­ µ ¦ Á � ¤̧ �Î µ �´ � «´ � ¦¼ ¡º � 

�¦³�°��oª¥�Îµ�µ¤�Îµ�ª��24 �o°�¨�́¬�³�Îµ�µ¤

Ä®oÁ º̈°�Á¡¸¥��Îµ�°�Á�̧¥ª�̧É�¦���́�µ¦��·��́·¤µ�
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�̧É­» � Ã�¥Ä�o¤µ�¦ª´��̧É�¦³¥»��r¤µ�µ��/LNHUWuV�

scale Â�n�°°�Á�È � 3 ¦³��́ �º° �»��¦́Ê � �µ��¦́Ê � Å¤n

Á�¥��·��́·  

2. �µ¦�¦ª�ª�́¦³�´�Á°È�Å�¤rÃ�¨̧�Á°­
Á�°Á¦­Ä��ª́°¥nµ�Á º̈°��°�Á�¬�¦�¦�oª¥�¦³�µ¬

��­°�¡·Á«¬��¹É �Á�È ��»��¦ª�®µ�µ¦Â¡o¡·¬�µ�­µ¦

�Îµ�´�Â¤¨��°�°��r�µ¦Á£­´��¦¦¤Ã�¥¡¥µ�µ¨

ª·�µ�̧¡�Â¨³Á�oµ¡�´��µ�­µ�µ¦�­»�Á�È ��¼ oÁ�µ³

Á º̈°�Ä®o��́Á�¬�¦�¦ �´Ê��°��µ¦�¦ª�¤̧��́�̧Ê   

1) �Îµ�ªµ¤­³°µ��¨µ¥�·Êª�µ��oª¥ Alcohol 70%

Ä�o�Lancet �¦µ«�µ�Á�ºÊ° (Ä�o�¦́Ê �Á�̧¥ª�·Ê�) Á�µ³�̧É

�¨µ¥�·Êª�µ�  

2) Ä�o�Capillary tube �¼�Á º̈°�ÅªoÅ¤n�o°¥�ªnµ 3 ­nª� 

4 �°�®¨°� °»��o�®¨°��oª¥�·��ÎÊµ¤�́  

3) �ÎµÅ��́É��oª¥Á�¦ºÉ°��́É� Haematocrit ®¦º° �´Ê��·Ê�

ÅªoÄ®o�̧¦́É¤Â¥�­nª�°°��µ�Á¤È�Á º̈°�  

4) ªµ��¦³�µ¬��­°�®�¹É�Â�n� ���¦³��­Å¨�r  

5) ®´��Capillary tube �̧É�¦¦�»Á º̈°��¦�¦°¥�n°

¦³®ªnµ�Á¤È�Á º̈°���́�̧¦́É¤  

6) ®¥��̧¦́É¤¨����¦³�µ¬��­°� 20 µl ®¦º°�2.5 

�¤. �°��Capillary tube �Îµ­Å¨�r°̧�Â�n��· ���́

�¦³�µ¬��­°�Åªo Â¨oª°nµ��¨�̧ÉÁª¨µ 7 �µ�̧� 

7) °nµ��¨Ã�¥�µ¦�¼­̧�̧ÉÁ�·��¹Ê����¦³�µ¬��­°�
Á�̧¥��´�­̧¤µ�¦�µ� Â�¨�¨�µ¦�¦ª�Á�È � 4 

¦³��́���́�̧Ê �

x ¦³��́���·�®¤µ¥�¹��¦³�´�Ã�¨̧�Á°­Á�°Á¦­

¤µ��ªnµ®¦º°Á�nµ��́ 100 ®�nª¥�n°¤·¨ ·̈ ·̈�¦ 

�¦³�µ¬��­°�Á�È�­̧Á® º̈°� 

x ¦³�´��¨°�£´¥ �®¤ µ¥�¹ � � ¦³�´�Ã� ¨̧�     

Á°­Á�°Á¦­¤µ��ªnµ®¦º°Á�nµ��́ 87.5 ®�nª¥�n°

¤·¨ ·̈ ·̈�¦��¦³�µ¬��­°�Á�È�­̧Á�̧¥ªÁ® º̈°� 

x ¦³�´�¤̧�ªµ¤Á­̧É ¥� �®¤µ¥�¹�� ¦³�´�Ã�¨̧�

Á°­Á�°Á¦­¤µ��ªnµ®¦º°Á�nµ��́ 75.0 ®�nª¥�n°

¤·¨ ·̈ ·̈�¦��¦³�µ¬��­°�Á�È�­̧Á�̧¥ª 

x ¦³�´�Å¤n�¨°�£´¥  ®¤µ¥�¹ ��¦³�´�Ã�¨̧�

Á°­Á�°Á¦­�ÎÉµ�ªnµ 75.0 ®�nª¥�n°¤·¨ ·̈ ·̈�¦ 

�¦³�µ¬��­°�Á�È�­̧Á�̧¥ª��ÎÊµÁ�·� 

Ä��µ¦ª·�´¥�¦́Ê ��̧Ê � ´�¦³�´��¨�µ¦�¦ª�

Á º̈°�Á�È ��2 ¦³��́ �º°��¨Á º̈°�°¥¼nÄ�¦³��́¤̧�ªµ¤

Á­̧É¥�Â¨³Å¤n�¨°�£¥́ Å�oÂ�n �¨�µ¦�¦ª�ª�́¦³��́

Á°È�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä�Á º̈°�°¥¼nÄ�¦³�´�¤̧

�ªµ¤Á­̧É ¥�Â¨³Å¤n�¨°�£´¥  Â¨³�¨Á º̈°�°¥¼nÄ�

¦³�´��¨°�£´¥  Å�oÂ�n  �¨�µ¦�¦ª�ª´�¦³�´�

Á°È�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä�Á º̈°�°¥¼nÄ�¦³��́���·

Â¨³¦³��́�¨°�£¥́�

�  

�µ¦Á�È�¦ª�¦ª¤�o°¤¼¨  

� �¼oª·�¥́�̧Ê Â��ª�́�»�¦³­��r�ª·�̧�Îµ�µ¦«¹�¬µ

Ä®o��́Á�¬�¦�¦�̧ÉÁ�È �� »̈n¤�ª́°¥nµ��¦µ��»��´Ê��°� 

Â¨³¨��µ¤Ä�®��́­º°¥·�¥°¤��Ä®o�Îµ�µ¦ª·�¥́�oª¥

�ªµ¤­¤�́¦Ä� 

 

�µ¦ª·Á�¦µ³®r�o°¤¼¨   

� ¨´�¬�³�°��¦³�µ�¦ ��ªµ¤¦¼ o � Â¨³

¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� Ã�¥Ä�o­�·�·�

�ªµ¤ �̧É  ¦o °¥¨³  �n µ Á� ¨̧É ¥  Â¨³­n ª� Á �̧É ¥ � Á��

¤µ�¦�µ� ª·Á�¦µ³®r�ªµ¤­´¤¡�́�r�µ�¨�́¬�³�°�

�¦³�µ�¦��ªµ¤¦¼ o �Â¨³¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧

�Îµ��́«�́¦¼¡º� ��́¦³��́Á°È�Å�¤rÃ�¨̧�Á°­Á�°Á¦­

Ä�Á º̈°��Ã�¥Ä�o­�·�· Chi-Square �̧É¦³��́�ªµ¤

Á�ºÉ°¤´É� 95% 
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�̧É­» � Ã�¥Ä�o¤µ�¦ª´��̧É�¦³¥»��r¤µ�µ��/LNHUWuV�

scale Â�n�°°�Á�È � 3 ¦³��́ �º° �»��¦́Ê � �µ��¦́Ê � Å¤n

Á�¥��·��́·  

2. �µ¦�¦ª�ª�́¦³�´�Á°È�Å�¤rÃ�¨̧�Á°­
Á�°Á¦­Ä��ª́°¥nµ�Á º̈°��°�Á�¬�¦�¦�oª¥�¦³�µ¬

��­°�¡·Á«¬��¹É �Á�È ��»��¦ª�®µ�µ¦Â¡o¡·¬�µ�­µ¦

�Îµ�´�Â¤¨��°�°��r�µ¦Á£­´��¦¦¤Ã�¥¡¥µ�µ¨

ª·�µ�̧¡�Â¨³Á�oµ¡�´��µ�­µ�µ¦�­»�Á�È ��¼ oÁ�µ³

Á º̈°�Ä®o��́Á�¬�¦�¦ �´Ê��°��µ¦�¦ª�¤̧��́�̧Ê   

1) �Îµ�ªµ¤­³°µ��¨µ¥�·Êª�µ��oª¥ Alcohol 70%

Ä�o�Lancet �¦µ«�µ�Á�ºÊ° (Ä�o�¦́Ê �Á�̧¥ª�·Ê�) Á�µ³�̧É

�¨µ¥�·Êª�µ�  

2) Ä�o�Capillary tube �¼�Á º̈°�ÅªoÅ¤n�o°¥�ªnµ 3 ­nª� 

4 �°�®¨°� °»��o�®¨°��oª¥�·��ÎÊµ¤�́  

3) �ÎµÅ��́É��oª¥Á�¦ºÉ°��́É� Haematocrit ®¦º° �´Ê��·Ê�

ÅªoÄ®o�̧¦́É¤Â¥�­nª�°°��µ�Á¤È�Á º̈°�  

4) ªµ��¦³�µ¬��­°�®�¹É�Â�n� ���¦³��­Å¨�r  

5) ®´��Capillary tube �̧É�¦¦�»Á º̈°��¦�¦°¥�n°

¦³®ªnµ�Á¤È�Á º̈°���́�̧¦́É¤  

6) ®¥��̧¦́É¤¨����¦³�µ¬��­°� 20 µl ®¦º°�2.5 

�¤. �°��Capillary tube �Îµ­Å¨�r°̧�Â�n��· ���́

�¦³�µ¬��­°�Åªo Â¨oª°nµ��¨�̧ÉÁª¨µ 7 �µ�̧� 

7) °nµ��¨Ã�¥�µ¦�¼­̧�̧ÉÁ�·��¹Ê����¦³�µ¬��­°�
Á�̧¥��´�­̧¤µ�¦�µ� Â�¨�¨�µ¦�¦ª�Á�È � 4 

¦³��́���́�̧Ê �

x ¦³��́���·�®¤µ¥�¹��¦³�´�Ã�¨̧�Á°­Á�°Á¦­

¤µ��ªnµ®¦º°Á�nµ��́ 100 ®�nª¥�n°¤·¨ ·̈ ·̈�¦ 

�¦³�µ¬��­°�Á�È�­̧Á® º̈°� 

x ¦³�´��¨°�£´¥ �®¤ µ¥�¹ � � ¦³�´�Ã� ¨̧�     

Á°­Á�°Á¦­¤µ��ªnµ®¦º°Á�nµ��́ 87.5 ®�nª¥�n°

¤·¨ ·̈ ·̈�¦��¦³�µ¬��­°�Á�È�­̧Á�̧¥ªÁ® º̈°� 

x ¦³�´�¤̧�ªµ¤Á­̧É ¥� �®¤µ¥�¹�� ¦³�´�Ã�¨̧�

Á°­Á�°Á¦­¤µ��ªnµ®¦º°Á�nµ��́ 75.0 ®�nª¥�n°

¤·¨ ·̈ ·̈�¦��¦³�µ¬��­°�Á�È�­̧Á�̧¥ª 

x ¦³�´�Å¤n�¨°�£´¥  ®¤µ¥�¹ ��¦³�´�Ã�¨̧�

Á°­Á�°Á¦­�ÎÉµ�ªnµ 75.0 ®�nª¥�n°¤·¨ ·̈ ·̈�¦ 

�¦³�µ¬��­°�Á�È�­̧Á�̧¥ª��ÎÊµÁ�·� 

Ä��µ¦ª·�´¥�¦́Ê ��̧Ê � ´�¦³�´��¨�µ¦�¦ª�

Á º̈°�Á�È ��2 ¦³��́ �º°��¨Á º̈°�°¥¼nÄ�¦³��́¤̧�ªµ¤

Á­̧É¥�Â¨³Å¤n�¨°�£¥́ Å�oÂ�n �¨�µ¦�¦ª�ª�́¦³��́

Á°È�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä�Á º̈°�°¥¼nÄ�¦³�´�¤̧

�ªµ¤Á­̧É ¥�Â¨³Å¤n�¨°�£´¥  Â¨³�¨Á º̈°�°¥¼nÄ�

¦³�´��¨°�£´¥  Å�oÂ�n  �¨�µ¦�¦ª�ª´�¦³�´�

Á°È�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä�Á º̈°�°¥¼nÄ�¦³��́���·

Â¨³¦³��́�¨°�£¥́�

�  

�µ¦Á�È�¦ª�¦ª¤�o°¤¼¨  

� �¼oª·�¥́�̧Ê Â��ª�́�»�¦³­��r�ª·�̧�Îµ�µ¦«¹�¬µ

Ä®o��́Á�¬�¦�¦�̧ÉÁ�È �� »̈n¤�ª́°¥nµ��¦µ��»��´Ê��°� 

Â¨³¨��µ¤Ä�®��́­º°¥·�¥°¤��Ä®o�Îµ�µ¦ª·�¥́�oª¥

�ªµ¤­¤�́¦Ä� 

 

�µ¦ª·Á�¦µ³®r�o°¤¼¨   

� ¨´�¬�³�°��¦³�µ�¦ ��ªµ¤¦¼ o � Â¨³

¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� Ã�¥Ä�o­�·�·�

�ªµ¤ �̧É  ¦o °¥¨³  �n µ Á� ¨̧É ¥  Â¨³­n ª� Á �̧É ¥ � Á��

¤µ�¦�µ� ª·Á�¦µ³®r�ªµ¤­´¤¡�́�r�µ�¨�́¬�³�°�

�¦³�µ�¦��ªµ¤¦¼ o �Â¨³¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧

�Îµ��́«�́¦¼¡º� ��́¦³��́Á°È�Å�¤rÃ�¨̧�Á°­Á�°Á¦­

Ä�Á º̈°��Ã�¥Ä�o­�·�· Chi-Square �̧É¦³��́�ªµ¤

Á�ºÉ°¤´É� 95% 

  

 �µ¦«¹ �¬µª· �´¥ �̧Ê Å �o�n µ�� µ¦ ¦́�¦°�

�¦·¥�¦¦¤�µ���³�¦¦¤�µ¦¡·�µ¦�µ�¦·¥�¦¦¤�µ¦

ª· �´ ¥ Ä � ¤ �» ¬ ¥r � � � ³ ­ µ � µ ¦ � ­» � « µ ­ � ¦r�

¤®µª·�¥µ¨¥́¤®·�¨��

�¨�µ¦ª·�́¥�

�o°¤¼¨�´ÉªÅ� Â¨³¦³�´�Á°�Å�¤rÃ�¨�̧Á°­Á�°Á¦­Ä�

Á¨º°��°�Á�¬�¦�¦��

�¨�µ¦«¹�¬µ¡�ªnµÁ�¬�¦�¦Á�·��¦¹É �Á�È �

Á¡«®�·��¦o°¥¨³�55.���¤̧°µ¥»¦³®ªnµ��41-50 �̧�¤µ�

�̧É­»��¦o°¥¨³�46.��­�µ�£µ¡­¤¦­�¼n¤µ��̧É­»��¦o°¥

¨³�71.���­nª�Ä®�n���µ¦«¹�¬µ¦³��́�¦³�¤«¹�¬µ

¦o°¥¨³�69.���¦³¥³Áª¨µÄ��µ¦�¦³�°�°µ�̧¡

Á�¬�¦�¦¦¤°¥¼nÄ��nª��11-20 �̧�¦o°¥¨³�51.���¤̧¡ºÊ��̧É

� Îµ�µ¦Á�¬�¦Å¤nÁ�·��20 Å¦n �¦o°¥¨³�45.��¦µ¥Å�o

�¦°��¦́ª°¥¼nÄ��nª��50,001-100,000 ��µ��n°�̧�¦o°¥

¨³�47.1��¨�µ¦�¦ª�¦³��́Á°�Å�¤rÃ�¨̧�Á°­Á�°

Á¦­Ä�Á º̈°��¡�ªnµÁ�¬�¦�¦­nª�Ä®�n¤̧�¨�µ¦

�¦ª�°¥¼nÄ�¦³��́�̧É¤̧�ªµ¤Á­̧É¥�Â¨³Å¤n�¨°�£¥́¦o°¥

¨³�79.��Â¨³¤̧�¨�µ¦�¦ª�°¥¼nÄ�¦³��́�̧É�¨°�£¥́

¦o°¥¨³�20.3 (�µ¦µ��̧É�1�Â¨³�2)�

�ªµ¤¦¼o Á�¸É ¥ª�´��µ¦Ä�o ­µ¦Á�¤¸ �Î µ �́ �«́�¦¼ ¡º������������

 Á�¬�¦�¦­nª�Ä®�n¤̧�ªµ¤¦¼ o°¥¼nÄ�¦³��́�µ�

�¨µ��¦o°¥¨³�65.5�¦°�¨�¤µ�º°¦³��́�ÎÉµ�¦o°¥¨³�23.2 

Â¨³¦³�´�­¼��¦o°¥¨³�11.3 Ã�¥¡�ªnµÁ�¬�¦�¦¤̧

�ªµ¤¦¼ o�o°¥�3 °�́��́Â¦���º°��µ¦Ä­n®¤ª�Å®¤¡¦¤

� »̈¤®�oµ��³�̧�¡n�­µ¦Á�¤̧�Îµ�´�«´�¦¼ ¡º�Å¤n

­µ¤µ¦��o °���́°�́�¦µ¥Å�o¦o°¥¨³�13.9��µ¦­´�Á��

­µ¦°�́�¦µ¥ �º°�¤̧¦¼�®ª́�³Ã®¨�Å�ªo¦o°¥¨³�33.9

Å¤n�ª¦�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Ä���³�̧É¨¤Â¦�

¦o°¥¨³ 53.9��µ¤¨Îµ��́ (�µ¦µ��̧É�3 Â¨³�5) 

¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤¸�Îµ�́�«́�¦¼¡º� 

Á�¬�¦�¦­nª�Ä®�n¤̧¡§�·�¦¦¤°¥¼nÄ�Á���r

�̧¦o °¥¨³�85.8�Ã�¥¡�ªnµ¡§�·�¦¦¤Á�· ��ª��̧É

Á�¬�¦�¦�°���·�´�·�µ��¦́Ê �Â¨³Å¤nÁ�¥��·�´�·�3 

°�́��́Â¦���º°�Îµ¨µ¥£µ��³Ã�¥�µ¦ ́��·�¦o°¥¨³�

37.��Ä­nÂªn��µ��³�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�¦o°¥

¨³�30.6�Â¨³­ª¤�»�¤º°Ä���³�­¤­µ¦Á�¤̧�Îµ��́

«�́¦¼¡º�¦o°¥¨³�18.0��µ¤¨Îµ�´��­nª�¡§�·�¦¦¤Á�·�

¨��̧ÉÁ�¬�¦�¦�°���·��́·�»��¦́Ê �Â¨³��·��́·�µ��¦́Ê ��

3 °�́��́Â¦���º°�­¤­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�¤µ��ªnµ

�̧É�¨µ��Îµ®��¦o°¥¨³ 58.0 ¡�́�ºÉ¤�ÎÊ µ¦o°¥¨³�47.8 

Â¨³�Îµ¨µ¥£µ��³Ã�¥�µ¦Á�µ¦o°¥¨³ 45.8 

�µ¤¨Îµ��́ (�µ¦µ��̧É�4 Â¨³�5)�

 �

�µ¦µ��¸É��� �Îµ�ª�Â¨³¦o°¥¨³�°�Á�¬�¦�¦�ÎµÂ���µ¤�¨�¦ª�¦³��́Á°�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä�Á º̈°��     

(Q�= 310)�

¦³�´�Á°�Å�¤rÃ�¨�̧Á°­Á�°Á¦­Ä�Á¨º°�� �Îµ�ª�� ¦o°¥¨³�

¤̧�ªµ¤Á­̧É¥�Â¨³Å¤n�¨°�£¥́�� 247 79.7 

�¨°�£¥́� 63� 20.3 

�

�
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�µ¦µ��¸É��� �ªµ¤­´¤¡�́�r¦³®ªnµ�¨�́¬�³�µ��¦³�µ�¦��́¦³��́Á°�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä�Á º̈°��°�

Á�¬�¦�¦�(Q = 310) 

�o°¤¼¨�´ÉªÅ��
¦ª¤�

(¦o°¥¨³)�

¦³��́Á°�Å�¤rÃ�¨�̧Á°­Á�°Á¦­Ä�Á¨º°�� S�YDOXH�

�¨°�£´¥� Å¤n�¨°�£´¥�  

Á¡« 

�µ¥ 

®�·��

°µ¥»�(�̧)�

Å¤nÁ�·��40 

41-50 

51-60 

61 �¹Ê�Å� 

        (Á�¨̧É¥�47.6 ± 9.12) 

­�µ�£µ¡­¤¦­ 

�¼n 

Ã­� 

®¥nµ/Â¥�/®¤oµ¥�

¦³��́�µ¦«¹�¬µ 

Å¤nÅ�oÁ¦̧¥� 

�¦³�¤«¹�¬µ 

¤�́¥¤«¹�¬µ®¦º°­¼��ªnµ�

¦³¥³Áª¨µ�¦³�°�°µ�̧¡Á�¬�¦�¦¦¤�(�̧) 

Å¤nÁ�·��20 

20 �¹Ê�Å� 

(Á�¨̧É¥�18.9 ± 9.14)�

�Îµ�ª�¡ºÊ��̧É�Îµ�µ¦Á�¬�¦�(Å¦n)�

Å¤nÁ�·���20 

21-40 

41 �¹Ê�Å� 

        (Á�¨̧É¥�25.6 ± 13.62) 

¦µ¥Å�oÁ�¨̧É¥�¦°��¦́ª�n°�̧ (�µ�)�

Å¤nÁ�·� 50,000  

50,001y100,000 �

100,001y150,000  

150,001y200,000  

        200,001��¹Ê�Å� � 

        (Á�¨̧É¥�81,761.2 ±�86,971.15)�

 

137 (44.2) 

173 (55.8) 

 

58 (18.7) 

144 (46.5) 

83 (26.8) 

25 (8.0) 

 

 

220 (71.0) 

44 (14.2) 

46 (14.8) 

 

7 (2.3) 

214 (69.0) 

89 (28.8) 

 

223 (71.9) 

87 (28.1) 

 

 

142 (45.8) 

136 (43.9) 

32 (10.3)  

 

 

123 (39.7) 

146 (47.1) 

21 (6.8) 

11 (3.5) 

9 (2.9) 

 

23 (16.8) 

40 (23.1) 

 

23 (39.7) 

21 (14.6) 

17 (20.5) 

2 (8.0) 

 

 

47 (21.4) 

8 (18.2) 

8 (17.4) 

 

2 (28.6) 

46 (21.5) 

15 (16.9)�

 

63 (36.8) 

0 (0.0)�

 

 

41 (28.9) 

16 (11.8) 

6 (18.8)  

 

 

31 (25.2) 

19 (13.0) 

4 (19.0) 

5 (45.5) 

4 (44.4) 

 

114 (83.2) 

133 (76.9) 

 

35 (60.3) 

123 (85.4) 

66 (79.5) 

23 (92.0) 

 

 

173 (78.6) 

36 (81.8) 

38 (82.6) 

 

5 (71.4) 

168 (78.5) 

74 (83.1)�

 

108 (63.2) 

139 (100) 

 

 

101 (71.1) 

120 (88.2) 

26 (81.3)  

 

 

92 (74.8) 

127 (87.0) 

17 (81.0) 

6 (54.5) 

5 (55.6) 

0.169 

 

 

< 0.001* 

 

 

 

 

 

0.773 

 

 

 

0.566�

 

 

 

< 0.001* 

 

 

0.002* 

 

 

0.007* 

*Significant at S-value < 0.05 
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�µ¦µ��¸É��� �ªµ¤­´¤¡�́�r¦³®ªnµ�¨�́¬�³�µ��¦³�µ�¦��́¦³��́Á°�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä�Á º̈°��°�

Á�¬�¦�¦�(Q = 310) 

�o°¤¼¨�´ÉªÅ��
¦ª¤�

(¦o°¥¨³)�

¦³��́Á°�Å�¤rÃ�¨�̧Á°­Á�°Á¦­Ä�Á¨º°�� S�YDOXH�

�¨°�£´¥� Å¤n�¨°�£´¥�  

Á¡« 

�µ¥ 

®�·��

°µ¥»�(�̧)�

Å¤nÁ�·��40 

41-50 

51-60 

61 �¹Ê�Å� 

        (Á�¨̧É¥�47.6 ± 9.12) 

­�µ�£µ¡­¤¦­ 

�¼n 

Ã­� 

®¥nµ/Â¥�/®¤oµ¥�

¦³��́�µ¦«¹�¬µ 

Å¤nÅ�oÁ¦̧¥� 

�¦³�¤«¹�¬µ 

¤�́¥¤«¹�¬µ®¦º°­¼��ªnµ�

¦³¥³Áª¨µ�¦³�°�°µ�̧¡Á�¬�¦�¦¦¤�(�̧) 

Å¤nÁ�·��20 

20 �¹Ê�Å� 

(Á�¨̧É¥�18.9 ± 9.14)�

�Îµ�ª�¡ºÊ��̧É�Îµ�µ¦Á�¬�¦�(Å¦n)�

Å¤nÁ�·���20 

21-40 

41 �¹Ê�Å� 

        (Á�¨̧É¥�25.6 ± 13.62) 

¦µ¥Å�oÁ�¨̧É¥�¦°��¦́ª�n°�̧ (�µ�)�

Å¤nÁ�·� 50,000  

50,001y100,000 �

100,001y150,000  

150,001y200,000  

        200,001��¹Ê�Å� � 

        (Á�¨̧É¥�81,761.2 ±�86,971.15)�

 

137 (44.2) 

173 (55.8) 

 

58 (18.7) 

144 (46.5) 

83 (26.8) 

25 (8.0) 

 

 

220 (71.0) 

44 (14.2) 

46 (14.8) 

 

7 (2.3) 

214 (69.0) 

89 (28.8) 

 

223 (71.9) 

87 (28.1) 

 

 

142 (45.8) 

136 (43.9) 

32 (10.3)  

 

 

123 (39.7) 

146 (47.1) 

21 (6.8) 

11 (3.5) 

9 (2.9) 

 

23 (16.8) 

40 (23.1) 

 

23 (39.7) 

21 (14.6) 

17 (20.5) 

2 (8.0) 

 

 

47 (21.4) 

8 (18.2) 

8 (17.4) 

 

2 (28.6) 

46 (21.5) 

15 (16.9)�

 

63 (36.8) 

0 (0.0)�

 

 

41 (28.9) 

16 (11.8) 

6 (18.8)  

 

 

31 (25.2) 

19 (13.0) 

4 (19.0) 

5 (45.5) 

4 (44.4) 

 

114 (83.2) 

133 (76.9) 

 

35 (60.3) 

123 (85.4) 

66 (79.5) 

23 (92.0) 

 

 

173 (78.6) 

36 (81.8) 

38 (82.6) 

 

5 (71.4) 

168 (78.5) 

74 (83.1)�

 

108 (63.2) 

139 (100) 

 

 

101 (71.1) 

120 (88.2) 

26 (81.3)  

 

 

92 (74.8) 

127 (87.0) 

17 (81.0) 

6 (54.5) 

5 (55.6) 

0.169 

 

 

< 0.001* 

 

 

 

 

 

0.773 

 

 

 

0.566�

 

 

 

< 0.001* 

 

 

0.002* 

 

 

0.007* 

*Significant at S-value < 0.05 

 

�́��́¥�¸É¤¸�ªµ¤­́¤¡´��r�´�¦³�´�Á°�Å�¤rÃ�¨¸�Á°­

Á�°Á¦­Ä�Á¨º°��°�Á�¬�¦�¦�

� �¨�µ¦ª·Á�¦µ³®r®µ�ªµ¤­´¤¡�́�r¦³®ªnµ�

¨�́¬�³�µ��¦³�µ�¦��́¦³��́Á°�Å�¤rÃ�¨̧�Á°­

Á�°Á¦­Ä�Á º̈°��°�Á�¬�¦�¦¡�ªnµ °µ¥» ¦³¥³Áª¨µ

�¦³�°�°µ�̧¡Á�¬�¦�¦¦¤  �Îµ�ª�¡ºÊ ��̧É� Îµ

�µ¦Á�¬�¦  Â¨³¦µ¥Å�oÁ�¨̧É ¥�¦°��¦́ª�n°�̧  ¤̧

�ªµ¤­´¤¡�́�r��́¦³��́Á°�Å�¤rÃ�¨̧�Á°­Á�°Á¦­

Ä�Á º̈°��°�Á�¬�¦�¦°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�· (S-

value < 0.05) ­nª��́��¥́�oµ� Á¡«�­�µ�£µ¡­¤¦­ 

Â¨³¦³�´��µ¦«¹�¬µÅ¤n¤̧�ªµ¤­´¤¡�́�r�´�¦³�´�

Á°�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä�Á º̈°��°�Á�¬�¦�¦�

(�µ¦µ��̧É�1) 

�¨�µ¦ª·Á�¦µ³®r®µ�ªµ¤­´¤¡�́�r¦³®ªnµ�

�ªµ¤¦¼ o Â¨³¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�

�´�¦³�´�Á°�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä�Á º̈°��°�

Á�¬�¦�¦¡�ªnµ  �ªµ¤¦¼ o  Â¨³¡§�·�¦¦¤�µ¦Ä�o

­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Å¤n¤̧�ªµ¤­´¤¡�́�r��́¦³�´�

Á°�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä�Á º̈°��°�Á�¬�¦�¦   

(S-value > 0.05) (�µ¦µ��̧É�5) 

 

�o°�Îµ��́�°��µ¦ª·�́¥�

� Á�ºÉ°��µ��µ¦ª·�¥́�̧Ê � Îµ�µ¦�¦ª�ª�́¦³�´�

Á°È�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä��´ª°¥nµ�Á º̈°��°�

Á�¬�¦�¦�Ã�¥Ä�o�¦³�µ¬��­°�¡·Á«¬�(Reactive 

paper) Å¤nÅ�o�Îµ Á�·��µ¦�̧É Á�È ��µ¦�¦ª�ª´��oª¥

Á�¦ºÉ °�¤º°Á�¡µ³Â¨³Å�o�nµ�µ¦�¦ª�ª�́Á�È �¦³�´�

�¦·� ­µ¤µ¦��Îµ¤µª·Á�¦µ³®r�¨�µ�­�·�·��́�ª́Â�¦

�nµ�ÇÅ�o¤µ��¹Ê� ¦ª¤�´Ê��µ¦Á�µ³Á º̈°�Á¡ºÉ°�¦ª�ª�́

¦³��́Á°È�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Å¤nÅ�o¦³�»�nª�Áª¨µ

�̧ÉÁ�µ³Á º̈°��̧É�´�Á�� °µ�­n��¨Ä®o¦³�´�Á°È�Å�¤r

Ã�¨̧�Á°­Á�°Á¦­Ä��´ª°¥nµ�Á º̈°��°�Á�¬�¦¤̧

�ªµ¤�¨µ�Á� º̈É°��µ�¦³��́�ªµ¤Á�È ��¦·����́�´Ê�Ä�

�µ¦ª·�¥́�n°Å��ª¦«¹�¬µÁ¡·É¤Á�·¤�¹�°µ�µ¦/°µ�µ¦

Â­���̧É�·����·  �̧É ¤̧�ªµ¤­´¤¡�́�r�´��µ¦­´¤�­́

­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� �¹É ��³¤̧�¦³Ã¥��rÄ��µ¦Â�¦

�¨¦³��́�ªµ¤¦»�Â¦��°��ªµ¤Á�È �¡·¬ Â¨³�ÎµÅ�­¼n

�µ¦ªµ�Â���µ¦�ÎµÁ�·��µ¦�o °��´��¨�¦³���n°

­»�£µ¡Å�o�̧¥·É��¹Ê� 

 

°£·�¦µ¥�¨Â¨³­¦»� 

� �¨�µ¦«¹�¬µ¡�ªnµÁ�¬�¦�¦­nª�Ä®�n¤̧

�¨�µ¦�¦ª�¦³�´�Á°�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä�

Á º̈°�°¥¼nÄ�¦³�´��̧É¤̧�ªµ¤Á­̧É ¥�Â¨³Å¤n�¨°�£´¥ 

¦o°¥¨³�79.7 �¹É ��º°ªnµ¤̧� Îµ�ª�¤µ� ­°��¨o°��´�

�µ¦«¹�¬µ�°� �¦·��¦r  ®nª�¤·�¦8 ¡�Á�¬�¦�¦¤̧

¦³�´�Ã�¨̧�Á°­Á�°Á¦­Å¤n�¨°�£¥́­¼��¹�¦o°¥¨³ 

74.8 Â¨³�­»�·­µ �µ¥Á�¨̧Ê ¥� Â¨³­µ¥�¨�Â�¦��¦³

Ã��9 ¡�Á�¬�¦�¦­nª�Ä®�n¤¸�¨�µ¦��­°���́

°¥¼nÄ�� »̈n¤�̧É¤̧�ªµ¤Á­̧É¥�Â¨³Å¤n�¨°�£¥́ (¦o°¥¨³�

32.7 Â¨³�27.3 �µ¤¨Îµ��́) �́��¥́�̧É¤̧�ªµ¤­´¤¡�́�r

�´�¦³�´�Á°�Å�¤rÃ�¨̧�Á°­Á�°Á¦­Ä�Á º̈°��°�

Á�¬�¦�¦Å� oÂ�n °µ¥»�¦³¥³Áª¨µ�¦³�°�°µ�̧¡

Á�¬�¦�¦¦¤�¦µ¥Å�oÁ�¨̧É¥�¦°��¦́ª�n°�̧  Â¨³

�Îµ�ª�¡ºÊ��̧É� Îµ�µ¦Á�¬�¦ �µ¦�̧É�́��´¥Á® n̈µ�̧Ê ¤̧

�ªµ¤­´¤¡�́�r��́¦³��́Á°�Å�¤rÃ�¨̧�Á°­Á�°Á¦­

Ä�Á º̈°� °µ�Á�ºÉ°�¤µ�µ�Á�¬�¦�¦�̧É¤̧°µ¥»¤µ��¹Ê��³

¤̧¦³¥³Áª¨µ�¦³�°�°µ�̧¡Á�¬�¦�¦¦¤¤µÁ�È �

Áª¨µ�µ��¤̧Ã°�µ­Ä��µ¦¦́�­´¤�´­Â¨³­³­¤

­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Ä�¦nµ��µ¥¤µ��¹Ê�®µ�¤̧�µ¦

Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Å¤n�¼��o°� �°��µ��̧Ê�µ¦¤̧

¡ºÊ��̧É� Îµ�µ¦Á�¬�¦¤µ� �È� ÎµÁ�È ��o°�Á¡·É¤�¨� ·̈��µ��
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�µ¦µ��¸É�3 ¦o°¥¨³�°�Á�¬�¦�¦�ÎµÂ���µ¤�ªµ¤¦¼ o�̧É�¼��o°�Á�̧É¥ª��́�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�¦µ¥�o°        

(Q = 310) 

�ªµ¤¦¼o Á�¸É¥ª��́�µ¦Ä�o­µ¦Á�¤¸�Îµ�́�«́�¦¼¡º�� ¦o°¥¨³�

1. ª·�̧Á�È�¦́�¬µ­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Ä®o�¨°�£¥́ �ª¦¤̧�̧ÉÁ�È�Á�¡µ³Â¨³�¨°�£¥́�

2. �µ¦¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��n°¥Ç�ÎµÄ®oÁ�·��µ¦­³­¤�°�­µ¦¡·¬Ä�¦nµ��µ¥�

3. �n°�Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��ª¦°nµ��¨µ��n°�Ä�o�»��¦́Ê ��

4. ��³�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Â¨³­µ¦Á�¤̧®�Ä­n �ª¦¦̧�¨oµ��ÎÊµÂ¨oª¢°�­�¼nÄ®o 

­³°µ��

5. £µ��³�¦¦�»­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��̧ÉÄ�o®¤�  �ª¦�»��·Ê�®¦º°�Îµ¨µ¥Ä�® »̈¤�̧ÉÁ�¦̧¥¤Åªo 

Â¨oª�¨�Ä®o¤·��·��

6. �µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º���µ�­¼��³¤̧�¨Ä®o�¼ oÄ�oÅ�o¦́�­µ¦¡·¬Á�oµ­¼n¦nµ��µ¥¤µ� 

7. ­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� Á�oµ­¼n¦nµ��µ¥Å�o�µ��µ� �µ��·ª®��́ Â¨³�µ��µ¦®µ¥Ä��

8. ®¨�́�µ¦Á º̈°�Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��̧É�¼��o°� �º° Á º̈°���·��̧É¤̧¡·¬�o°¥�n°��Â¨³­´�ªr 

Â�n¤̧¡·¬�¦���́��·��°�¡º��

9. �µ¦�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Ä��nª��̧É°µ�µ«Á¥È���́Å¤nÄ�n¡§�·�¦¦¤Á­̧É¥�Ä��µ¦¡n�

­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� 

10. Å¤n�ª¦�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Ä���³�̧É¨¤Â¦� 

11. �µ¦­´�Á��­µ¦°�́�¦µ¥ �º°�¤̧¦¼�®ª́�³Ã®¨�Å�ªo�

12. �µ¦Ä­n®¤ª�Å®¤¡¦¤� »̈¤®�oµ��³�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Å¤n­µ¤µ¦��o °���́

°�́�¦µ¥Å�o�

93.2 

90.6 

87.1 

87.1 

 

83.9 

81.3 

 

70.6 

68.1 

 

60.3 

 

53.9 

33.9 

13.9 

�

�µ¦Á�¬�¦Ä®o¤µ��¹Ê��oª¥ Á¡ºÉ°Ä®o¤̧¦µ¥Å�oÁ¡·É¤¤µ�

�¹Ê� �¹�°µ�¤̧�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Á¡·É¤¤µ��¹Ê�

�µ¤�Îµ�ª�¡ºÊ��̧ÉÁ¡ºÉ°Ä®oÅ�o�¨� ·̈��µ¤Á�o µ®¤µ¥ �¹�

¤̧Ã°�µ­Å�o¦́�­´¤�­́Â¨³Á�·��µ¦­³­¤­µ¦Á�¤̧

�Îµ��́«�́¦¼¡º�Ä�¦nµ��µ¥¤µ��¹Ê�Á�n���́ ­°��¨o°�

�´��µ¦«¹�¬µ�°�Á�¦·�¡�¬r �´�Á±¤10 Â¨³�´�ªµ¨�

�»�Á¦º °�Â¨³��³ 11 ¡�ªnµ°µ¥» ¦³¥³Áª¨µ  Â¨³

�Îµ�ª��¦́Ê ��̧ÉÄ�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� ¤̧�¨�n°�ªµ¤

Â���nµ��°�¦³�´�­µ¦Á�¤̧�̧É���oµ�Ä�Á º̈°��°�

Á�¬�¦�¦Ã�¥¡�ªnµÁ�¬�¦�¦Ä�o­µ¦Á�¤̧�Îµ�´�

«�́¦¼¡º�¤µ��ªnµ 10 �̧�¤̧�ªµ¤Á­̧É¥�Á�È ��2.12 Á�nµ�°�

� »̈n¤�̧ÉÄ�o�o°¥�ªnµ 10 �̧12 

 ­Îµ®¦́��¨�µ¦«¹�¬µ�́��¥́�oµ��ªµ¤¦¼ oÂ¨³

¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� ¡�ªnµÅ¤n¤̧

�ªµ¤­´¤¡�́�r��́¦³��́Á°�Å�¤rÃ�¨̧�Á°­Á�°Á¦­

Ä�Á º̈°��°�Á�¬�¦�¦­°��¨o°���́�µ¦«¹�¬µ�°�

­µ¥­»�̧¥r�¡�́�»r¡µ�·�13 Â¨³ ­»�·­µ �µ¥Á�¨̧Ê ¥�Â¨³

­µ¥�¨�Â�¦��¦³Ã��9 �¹É ��µ��¨�µ¦«¹�¬µ¡�ªnµ

� »̈n¤�ª́°¥nµ�¤̧�µ¦«¹�¬µ°¥¼n¦³��́�´Ê��¦³�¤«¹�¬µ

Â¨³¤̧�ªµ¤¦¼ oÁ�̧É¥ª��́�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�°¥¼n
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�µ¦µ��¸É�3 ¦o°¥¨³�°�Á�¬�¦�¦�ÎµÂ���µ¤�ªµ¤¦¼ o�̧É�¼��o°�Á�̧É¥ª��́�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�¦µ¥�o°        

(Q = 310) 

�ªµ¤¦¼o Á�¸É¥ª��́�µ¦Ä�o­µ¦Á�¤¸�Îµ�́�«́�¦¼¡º�� ¦o°¥¨³�

1. ª·�̧Á�È�¦́�¬µ­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Ä®o�¨°�£¥́ �ª¦¤̧�̧ÉÁ�È�Á�¡µ³Â¨³�¨°�£¥́�

2. �µ¦¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��n°¥Ç�ÎµÄ®oÁ�·��µ¦­³­¤�°�­µ¦¡·¬Ä�¦nµ��µ¥�

3. �n°�Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��ª¦°nµ��¨µ��n°�Ä�o�»��¦́Ê ��

4. ��³�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Â¨³­µ¦Á�¤̧®�Ä­n �ª¦¦̧�¨oµ��ÎÊµÂ¨oª¢°�­�¼nÄ®o 

­³°µ��

5. £µ��³�¦¦�»­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��̧ÉÄ�o®¤�  �ª¦�»��·Ê�®¦º°�Îµ¨µ¥Ä�® »̈¤�̧ÉÁ�¦̧¥¤Åªo 

Â¨oª�¨�Ä®o¤·��·��

6. �µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º���µ�­¼��³¤̧�¨Ä®o�¼ oÄ�oÅ�o¦́�­µ¦¡·¬Á�oµ­¼n¦nµ��µ¥¤µ� 

7. ­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� Á�oµ­¼n¦nµ��µ¥Å�o�µ��µ� �µ��·ª®��́ Â¨³�µ��µ¦®µ¥Ä��

8. ®¨�́�µ¦Á º̈°�Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��̧É�¼��o°� �º° Á º̈°���·��̧É¤̧¡·¬�o°¥�n°��Â¨³­´�ªr 

Â�n¤̧¡·¬�¦���́��·��°�¡º��

9. �µ¦�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Ä��nª��̧É°µ�µ«Á¥È���́Å¤nÄ�n¡§�·�¦¦¤Á­̧É¥�Ä��µ¦¡n�

­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� 

10. Å¤n�ª¦�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Ä���³�̧É¨¤Â¦� 

11. �µ¦­´�Á��­µ¦°�́�¦µ¥ �º°�¤̧¦¼�®ª́�³Ã®¨�Å�ªo�

12. �µ¦Ä­n®¤ª�Å®¤¡¦¤� »̈¤®�oµ��³�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Å¤n­µ¤µ¦��o °���́

°�́�¦µ¥Å�o�

93.2 

90.6 

87.1 

87.1 

 

83.9 

81.3 

 

70.6 

68.1 

 

60.3 

 

53.9 

33.9 

13.9 

�

�µ¦Á�¬�¦Ä®o¤µ��¹Ê��oª¥ Á¡ºÉ°Ä®o¤̧¦µ¥Å�oÁ¡·É¤¤µ�

�¹Ê� �¹�°µ�¤̧�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Á¡·É¤¤µ��¹Ê�

�µ¤�Îµ�ª�¡ºÊ��̧ÉÁ¡ºÉ°Ä®oÅ�o�¨� ·̈��µ¤Á�o µ®¤µ¥ �¹�

¤̧Ã°�µ­Å�o¦́�­´¤�­́Â¨³Á�·��µ¦­³­¤­µ¦Á�¤̧

�Îµ��́«�́¦¼¡º�Ä�¦nµ��µ¥¤µ��¹Ê�Á�n���́ ­°��¨o°�

�´��µ¦«¹�¬µ�°�Á�¦·�¡�¬r �´�Á±¤10 Â¨³�´�ªµ¨�

�»�Á¦º °�Â¨³��³ 11 ¡�ªnµ°µ¥» ¦³¥³Áª¨µ  Â¨³

�Îµ�ª��¦́Ê ��̧ÉÄ�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� ¤̧�¨�n°�ªµ¤

Â���nµ��°�¦³�´�­µ¦Á�¤̧�̧É���oµ�Ä�Á º̈°��°�

Á�¬�¦�¦Ã�¥¡�ªnµÁ�¬�¦�¦Ä�o­µ¦Á�¤̧�Îµ�´�

«�́¦¼¡º�¤µ��ªnµ 10 �̧�¤̧�ªµ¤Á­̧É¥�Á�È ��2.12 Á�nµ�°�

� »̈n¤�̧ÉÄ�o�o°¥�ªnµ 10 �̧12 

 ­Îµ®¦́��¨�µ¦«¹�¬µ�́��¥́�oµ��ªµ¤¦¼ oÂ¨³

¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� ¡�ªnµÅ¤n¤̧

�ªµ¤­´¤¡�́�r��́¦³��́Á°�Å�¤rÃ�¨̧�Á°­Á�°Á¦­

Ä�Á º̈°��°�Á�¬�¦�¦­°��¨o°���́�µ¦«¹�¬µ�°�

­µ¥­»�̧¥r�¡�́�»r¡µ�·�13 Â¨³ ­»�·­µ �µ¥Á�¨̧Ê ¥�Â¨³

­µ¥�¨�Â�¦��¦³Ã��9 �¹É ��µ��¨�µ¦«¹�¬µ¡�ªnµ

� »̈n¤�ª́°¥nµ�¤̧�µ¦«¹�¬µ°¥¼n¦³��́�´Ê��¦³�¤«¹�¬µ

Â¨³¤̧�ªµ¤¦¼ oÁ�̧É¥ª��́�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�°¥¼n

�µ¦µ��¸É�4 ¦o°¥¨³�°�Á�¬�¦�¦�ÎµÂ���µ¤¡§�·�¦¦¤�µ¦�o °���́��Á°��µ�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�¦µ¥�o°      

(Q = 310)  

�o°�ªµ¤� �»��¦́Ê�� �µ��¦́Ê�� Å¤nÁ�¥�

�n°�Ä�oÂ¨³�­¤­µ¦Á�¤�̧Îµ��́«́�¦¼¡º� 

1. °nµ��¨µ�Ä®oÁ�oµÄ�  

2. ��·��́·�µ¤�̧É�¨µ��Îµ®�� �

3. �­¤­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�¤µ��ªnµ�̧É�¨µ��Îµ®��*�

4. �¦ª�­°�°»��¦�r�n°��̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�  

5. ­ª¤�»�¤º°Ä���³�­¤­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� 

6. Ä�o¤º°�­¤­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�* 

99.0 

91.6 

20.3 

91.0 

81.9 

20.0 

1.0 

7.4 

37.7 

7.1 

14.5 

7.4 

0.0 

1.0 

41.9 

1.9 

3.5 

72.6 

��³Ä�o­µ¦Á�¤�̧Îµ��́«́�¦¼¡º�    

7. Ä­nÂªn��µ��³�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� 

8. Ä­n� oµ®¦º°®�oµ�µ��· ��µ� Â¨³�¤¼���³�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��

9. ­ª¤¦°�Á�oµ�¼��

10. ­ª¤Á­ºÊ°Â��¥µª�

11. ­ª¤�µ�Á���µ¥µª�

12. ­ª¤®¤ª�®¦º°�oµÃ¡�«̧¦¬³ 

13. ­¼��»®¦̧É��³�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�*�

14. ¡�́�ºÉ¤�ÎÊ µ* 

15. ��³�̧É�̧�¡n��ª¦°¥¼nÁ®�º°¨¤Á­¤° ®¥»�¡�́Á¤ºÉ°¨¤Â¦�®¦º°¤̧¨¤®ª�

Â¨³�ª¦¡n�­µ¦Ä��°�Á�oµ®¦º°�°�Á¥È� 

16. ®µ�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� ®�Ä­n¦nµ��µ¥�ª¦°µ��ÎÊ µ��́�̧ 

69.4 

92.3 

95.2 

96.5 

96.1 

89.4 

4.5 

9.7 

83.9 

 

94.2 

23.5 

7.1 

4.2 

3.5 

2.9 

7.4 

9.0 

38.1 

10.0 

 

5.2 

7.1 

0.6 

0.6 

0.0 

1.0 

3.2 

86.5 

52.3 

5.8 

 

0.6 

®¨�́�µ¦Ä�o­µ¦Á�¤�̧Îµ��́«́�¦¼¡º��    

17. °µ��ÎÊ µ��́�̧®¨�́�µ��̧�¡n�­µ¦Á�¤̧  

18. ¨oµ�¤º°�»��¦́Ê �®¨�́­¤́�­́­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�  

19. ��́Á­ºÊ°�oµ�»��̧É­ª¤Ä­n�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�  

20. Á�¨̧É¥�Á­ºÊ°�oµ�»�Ä®¤n �

21. Á�È�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Ä®oÅ�¨�µ�Â® n̈�°µ®µ¦ �ÎÊµ�ºÉ¤ Â¨³Á�È� 

22. �Îµ¨µ¥£µ��³Ã�¥�µ¦Á�µ*�

23. �Îµ¨µ¥£µ��³Ã�¥�µ¦ ́��·� 

24. ¨oµ�£µ��³Ä®o­³°µ�Â¨oª�Îµ�¨�́¤µÄ�oÄ®¤n* 

98.1 

98.1 

98.1 

92.6 

93.2 

28.7 

62.9 

14.8 

1.3 

1.9 

0.3 

1.6 

1.6 

17.1 

25.8 

9.0 

0.6 

0.0 

1.6 

5.8 

5.2 

54.2 

11.3 

76.1 

  ®¤µ¥Á®�»�*®¤µ¥�¹���o°�ªµ¤Á�·�¨� 
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�µ¦µ��¸É�� �ªµ¤­´¤¡�́�r¦³®ªnµ��ªµ¤¦¼ o Â¨³¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º���́¦³��́Á°�Å�¤rÃ�¨̧�

Á°­Á�°Á¦­Ä�Á º̈°��°�Á�¬�¦�¦ (Q = 310) 

�´ªÂ�¦�
¦ª¤�

(¦o°¥¨³)�

¦³�´�Á°�Å�¤rÃ�¨�̧Á°­Á�°Á¦­Ä�Á¨º°��
S�YDOXH�

�¨°�£´¥� Å¤n�¨°�£´¥�

�ªµ¤¦¼ o 

        �ÎÉµ 

        �µ��¨µ� 

        ­¼����� 

  

17 (23.6) 

42 (20.7) 

4 (11.4)�

 

55 (76.4) 

161 (79.3) 

31 (88.6)�

0.332 

 

 

72 (23.2) 

203 (65.5) 

35 (11.3) 

¡§�·�¦¦¤ 

        °¥¼nÄ�Á���r�ª¦�¦́��¦»��

        °¥¼nÄ�Á���r�̧ 

  

11 (25.0) 

52 (19.5) 

 

33 (75.0) 

214 (80.5) 

0.405 

44 (14.2) 

266 (85.8) 

 

Ä�¦³�´��µ��¨µ��°µ�­n ��¨�n°�µ¦Ä�oÂ¨³�µ¦

�o °��´�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��̧ÉÅ¤n�¼��o°� ¦ª¤�¹�

�µ��ªµ¤�¦³®�´�Ä��µ¦¦³¤´�¦³ª�́�µ¦Å�o¦́�

­´¤�­́­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� �µ��µ¦«¹�¬µ¡�ªnµ

Á�¬�¦�¦­nª�Ä®�n�µ��ªµ¤¦¼ oÄ�Á¦ºÉ°��µ¦Ä­n®¤ª�

Å®¤¡¦¤� »̈¤®�oµ��³�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�

Å¤n­µ¤µ¦��o °��´�°´��¦µ¥Å�o �µ¦­´�Á��­µ¦

°�́�¦µ¥�º°¤̧¦¼�®ª́�³Ã®¨�Å�ªo Â¨³Å¤n�ª¦�̧�¡n�

­µ¦Á�¤̧�Îµ�´�«´�¦¼ ¡º�Ä���³�̧É¨¤Â¦�  �´��´Ê �

Á�¬�¦�¦�¹�¤̧Ã°�µ­¦́�­´¤�­́­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�

¤µ��¹Ê� �µ��µ¦«¹�¬µ�°� ­¤¡¦ �»n¤�nª¥15 ¡�ªnµ

Á�¬�¦�¦�̧ÉÅ¤n¤̧�ªµ¤¦¼ o�oµ��µ¦��·��́·����³¡n�

­µ¦¤̧°�́¦µÁ­̧É¥��°��¨Á º̈°��µ��µ¦Ä�o­µ¦�Îµ��́

«�́¦¼¡º�Á�È ��2.78 Á�nµ�°�Á�¬�¦�¦�̧É¤̧�ªµ¤¦¼ o Â¨³ 

­´��·���́Á�·��·�¦Â¨³��³ 14  ¡�ªnµ¡§�·�¦¦¤�̧É

� n°Ä® oÁ� ·��µ¦Á� È��n ª¥�°�Á�¬�¦�¦�µ�¡ ·¬

­µ¦Á�¤¸�Îµ��́«�́¦¼¡ º�Å� o¤µ���º°� Á�¬�¦�¦Ä�o

­µ¦Á�¤¸�Îµ��́«�́¦¼¡º�¤µ��ªnµ�¨µ��Îµ®�� Å¤n�¼

� ·«�µ�¨¤��³�¸�¡ n�  Â¨³Ä� o­µ¦ Á�¤ ¸�Îµ� �́

«�́¦¼¡º�®¨µ¥��·��­¤��́ °¥nµ�Å¦�È�µ¤�µ¦�̧É

Á�¬�¦�¦¤̧¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤¸�Îµ��́«�́¦¼¡º�

Å¤n�¼�� o°�°µ�¤¸Á�º É°�¤µ�µ��µ¦­ª¤°»��¦�r

�o °���́°µ�Á�È �°»�­¦¦�Ä��µ¦Ä�o­µ¦Á�¤¸�Îµ��́

«�́¦¼¡º�12 

 �¹ �Â¤oªn µ� »̈n ¤�´ª°¥n µ�­n ª�Ä®�n�³ ¤̧

¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�°¥¼nÄ�Á���r�̧ 

­°��¨o°���́�µ¦«¹�¬µ�°� ª¦Á�¬�r �°�Ä� Â¨³

��³12 �¹É �°µ�Á�ºÉ°��µ��µ¦�̧ÉÁ�¬�¦�¦�¦³�°�

°µ�̧¡Á�¬�¦�¦¦¤¤µÁ�È �¦³¥³Áª¨µ�µ� Â¨³°µ«¥́

�¦³­��µ¦�r­nª��ª́ �¹��Îµ�µ��n°�µ¦Ä�o­µ¦Á�¤̧

�Îµ��́«�́¦¼¡º� �¹�¤̧Ã°�µ­¦́�­´¤�­́­µ¦�o°¥  �µ�

�µ¦«¹�¬µ�°�­»�·­µ �µ¥Á�¨̧Ê ¥� Â¨³­µ¥�¨ Â�¦�

�¦³Ã��9 ¡�ªnµÁ¤ºÉ°�Îµ�ª��̧�̧É­´¤�­́­µ¦�Îµ��́

«�́¦¼¡º�Á¡·É¤¤µ��¹Ê�¦³��́�ªµ¤Á­̧É¥��°��¨Á º̈°�¤̧

Â�ªÃ�o¤¨�¨��Ã�¥¦³¥³Áª¨µÄ��µ¦�­´¤�­́­µ¦

�Îµ��́«�́¦¼¡º��°�Á�¬�¦�¦�1-5 �̧�¤¸¦³��́�ªµ¤

Á­̧É¥��°��¨Á¨º°�°¥¼ nÄ�� »̈ n¤Á­̧É¥�­¼��¹�¦o°¥¨³ 

64.4 �nª� 6-10 �̧�¦o°¥¨³�61.8 Â¨³¦o°¥¨³�51.8 

Á¤ºÉ°­´¤�­́�µ��11 �̧ �¹Ê�Å� °¥nµ�Å¦�È�µ¤¥�́¡�ªnµ

¤̧Á�¬�¦�¦­nª�®�¹É �¤�́�³�Îµ�¹��¹��¦³­·��·£µ¡

�°�­µ¦Á�¤̧¤µ��ªn µ�¦³®�´��¹ �¡·¬£´¥Â¨³

�¨�¦³����¹�¥�́¤̧¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ�´�

«´�¦¼¡º�Å¤n�¼��o°��Å�oÂ�n ��µ¦�­¤­µ¦Á�¤̧�Îµ�´�

«�́¦¼¡º�¤µ��ªnµ�̧É�¨µ��Îµ®���¡�́�ºÉ¤�ÎÊ µ Â¨³

�Îµ¨µ¥£µ��³Ã�¥�µ¦Á�µ �°��µ��̧Ê �µ¦Å�o¦́�

­´¤�­́­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�°µ�Á�·��µ�Á�¬�¦�¦

�µ��ªµ¤¦¼ oÄ��µ¦�¦ª�­°�­£µ¡�ªµ¤­¤�¼¦�r

�°�°»��¦�r�̧�¡n��Â¨³�µ¦Ä�o°»��¦�r�o °��´�

°�́�¦µ¥�̧ÉÅ¤n¤̧�¦³­·��·£µ¡��ÎµÄ®o¤̧�µ¦¦́ÉªÅ®¨

�°�­µ¦Á�¤̧�­n��¨Ä®o­µ¦Á�¤̧­´¤�­́��́�ª́�¼ o�̧�¡n�

Á­̧É¥��n°�µ¦Å�o¦́�­µ¦Á�¤̧Ã�¥�¦��Â¨³¤̧�µ¦­³­¤

�°�­µ¦ Á� ¤̧�Îµ�´�«´�¦¼ ¡º�Ä�¦n µ ��µ¥ ��Îµ Ä®o

Á�¬�¦�¦¤̧�¨�µ¦�¦ª�ª�́¦³��́Á°�Å�¤rÃ�¨̧�Á°­

Á�°Á¦­Ä�Á º̈°�°¥¼nÄ�¦³��́Á­̧É¥�Â¨³Å¤n�¨°�£¥́16,17 

Ã�¥¡�ªnµÁ�¬�¦�¦�̧ÉÅ¤n¤̧�ªµ¤¦¼ o�oµ��µ¦�¦ª�­°�

Á�¦ºÉ °�¤º°¡n�­µ¦¤̧°�́¦µÁ­̧É ¥�Á�È ��3.94 Á�nµ�°�

Á�¬�¦�¦�̧É ¤̧�ªµ¤¦¼ o 15� �Â¨³�µ¦Å¤nÄ�o°»��¦�r

�o °���́¤̧�ªµ¤­´¤¡�́�r��́�ªµ¤¦»�Â¦��°�°µ�µ¦�̧É

Á�·��µ��µ¦Å�o¦́�¡·¬�µ�­µ¦�Îµ��́«�́¦¼¡º�18 �¹É ��µ�

�µ¦«¹�¬µ�̧Ê¡�ªnµÁ�¬�¦�¦Á�oµÄ��·�ªnµ�µ¦Ä­n®¤ª�

Å®¤¡¦¤� »̈¤®�oµ��³�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�

­µ¤µ¦��o °���́°�́�¦µ¥�µ�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�

Å�o� 

­¦» ��µ��µ¦«¹�¬µ�¡�ªnµÁ�¬�¦�¦­nª�

Ä®�n¤̧�ªµ¤Á­̧É¥�Â¨³Å¤n�¨°�£¥́�µ��µ¦¦́�­´¤�­́

­µ¦Á�¤̧�Îµ�´�«´�¦¼ ¡º���¹É �°µ�­n ��¨�¦³���n°

­»�£µ¡�°�Á�¬�¦�¦�´Ê �Â��Á�̧¥�¡¨´�Â¨³Ä�

¦³¥³¥µª�µ��µ¦­³­¤�°�­µ¦Á�¤̧Ä�¦n µ��µ¥�

�́��¥́�̧É¤̧�ªµ¤­´¤¡�́�r��́¦³��́Á°�Å�¤rÃ�¨̧�Á°­

Á�°Á¦­Ä�Á º̈°��°�Á�¬�¦�¦�Å�oÂ�n °µ¥»�¦³¥³Áª¨µ

�¦³�°�°µ�̧¡Á�¬�¦�¦¦¤�¦µ¥Å�oÁ�¨̧É¥�¦°��¦́ª

�n°�̧�Â¨³�Îµ�ª�¡ºÊ��̧É� Îµ�µ¦Á�¬�¦�Â¤oªnµÁ�¬�¦�¦

­nª�Ä®�n¤̧¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�

°¥¼nÄ�Á���r�̧��°¥nµ�Å¦�È�µ¤Á�¬�¦�¦­nª�Ä®�n¥�́¤̧

�ªµ¤¦¼ o°¥¼nÄ�¦³��́�µ��¨µ��Â¨³¤̧¡§�·�¦¦¤�µ¦Ä�o

­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��̧ÉÅ¤n�¼��o°�Ä��µ��¦³Á�È��

�´��´Ê �®�n ª¥�µ��̧É Á�̧É ¥ª�o°��ª¦�´�Ä®o¤̧¦³��

�¦ª�ª´�¦³�´� Á°�Å�¤rÃ�¨̧� Á°­Á�°Á¦­Ä�

Á�¬�¦�¦�̧É ¤̧�¨Á º̈°�°¥¼nÄ�£µª³Á­̧É ¥�Â¨³Å¤n

�¨°�£¥́�ÎÊ µ��ª¦��́Ä®o¤̧¦³��Á o µ¦³ª�́�ªµ¤Á­̧É¥�

�µ��µ¦¦́�­´¤�­́­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��¦ª¤�´Ê���́

Ä®o¤̧�µ¦°�¦¤Ä®o�ªµ¤¦¼ o�¹��¨�¦³���n°­»�£µ¡�µ�

�µ¦Ä�o­µ¦Á�¤̧�Îµ�´�«´�¦¼ ¡º��Á¡ºÉ°Ä®o Á�¬�¦�¦

�¦³®��́�¹�°�́�¦µ¥�Â¨³�o °���́°�́�¦µ¥�µ��µ¦Ä�o

­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�¦ª¤�¹�¨��µ¦Ä�o­µ¦Á�¤̧�Îµ��́

«�́¦¼¡º� �°��µ��̧Ê�ª¦Â�³�Îµ�µ�Á º̈°�Â¨³­n�Á­¦·¤

�µ¦¨��µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Ã�¥Á�o��Ä®o�ªµ¤

­�Ä���́�µ¦�ÎµÁ�¬�¦°·��¦̧¥r���µ¦�Îµ��́«�́¦¼¡º�Ã�¥

ª·�̧�¦¦¤�µ�·�Ä®o¤µ��¹Ê� 
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1. ­µ�¦�«¦̧¤»����¨�¦³���µ��µ¦Ä�o­µ¦Á�¤̧�µ�
�µ¦Á�¬�¦�°��¦³Á�«Å�¥���¦»�Á�¡¤®µ��¦: 

­Îµ�´�ª·�µ�µ¦�­Îµ�´��µ�Á¨�µ�·�µ¦ª»�·­£µ ;�

2556�� 

2. Á�¦º°�nµ¥Á�º°�£¥́­µ¦Á�¤̧�Îµ��́«�́¦¼¡º���¦µ¥�µ�
­¦»��µ¦�ÎµÁ�oµª�́�»°�́�¦µ¥�µ��µ¦Á�¬�¦��̧�

¡.«�������[°°�Å¨�r]. [Á�oµ�¹�Á¤ºÉ°�25 Á¤¬µ¥��

2556]. Á�oµ�¹�Å�o�µ�:�http://www.thaipan.org 

/node/679. 

3. ¡µ¨µ£�­·�®Á­�̧��¡·¬�°�¥µ�nµÂ¤¨��n°�¼ oÄ�oÂ¨³
­·É�Âª�¨o°¤��¡·¤¡r�¦́Ê ��̧É�5. �¦»�Á�¡¤®µ��¦: 

­Îµ��́¡·¤¡rÂ®n��»¯µ¨��¦�r¤®µª·�¥µ¨¥́;�2540. 
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�µ¦µ��¸É�� �ªµ¤­´¤¡�́�r¦³®ªnµ��ªµ¤¦¼ o Â¨³¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º���́¦³��́Á°�Å�¤rÃ�¨̧�

Á°­Á�°Á¦­Ä�Á º̈°��°�Á�¬�¦�¦ (Q = 310) 

�´ªÂ�¦�
¦ª¤�

(¦o°¥¨³)�

¦³�´�Á°�Å�¤rÃ�¨�̧Á°­Á�°Á¦­Ä�Á¨º°��
S�YDOXH�

�¨°�£´¥� Å¤n�¨°�£´¥�

�ªµ¤¦¼ o 

        �ÎÉµ 

        �µ��¨µ� 

        ­¼����� 

  

17 (23.6) 

42 (20.7) 

4 (11.4)�

 

55 (76.4) 

161 (79.3) 

31 (88.6)�

0.332 

 

 

72 (23.2) 

203 (65.5) 

35 (11.3) 

¡§�·�¦¦¤ 

        °¥¼nÄ�Á���r�ª¦�¦́��¦»��

        °¥¼nÄ�Á���r�̧ 

  

11 (25.0) 

52 (19.5) 

 

33 (75.0) 

214 (80.5) 

0.405 

44 (14.2) 

266 (85.8) 

 

Ä�¦³�´��µ��¨µ��°µ�­n ��¨�n°�µ¦Ä�oÂ¨³�µ¦

�o °��´�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��̧ÉÅ¤n�¼��o°� ¦ª¤�¹�

�µ��ªµ¤�¦³®�´�Ä��µ¦¦³¤´�¦³ª�́�µ¦Å�o¦́�

­´¤�­́­µ¦Á�¤̧�Îµ��́«�́¦¼¡º� �µ��µ¦«¹�¬µ¡�ªnµ

Á�¬�¦�¦­nª�Ä®�n�µ��ªµ¤¦¼ oÄ�Á¦ºÉ°��µ¦Ä­n®¤ª�

Å®¤¡¦¤� »̈¤®�oµ��³�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�

Å¤n­µ¤µ¦��o °��´�°´��¦µ¥Å�o �µ¦­´�Á��­µ¦

°�́�¦µ¥�º°¤̧¦¼�®ª́�³Ã®¨�Å�ªo Â¨³Å¤n�ª¦�̧�¡n�

­µ¦Á�¤̧�Îµ�´�«´�¦¼ ¡º�Ä���³�̧É¨¤Â¦�  �´��´Ê �

Á�¬�¦�¦�¹�¤̧Ã°�µ­¦́�­´¤�­́­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�

¤µ��¹Ê� �µ��µ¦«¹�¬µ�°� ­¤¡¦ �»n¤�nª¥15 ¡�ªnµ

Á�¬�¦�¦�̧ÉÅ¤n¤̧�ªµ¤¦¼ o�oµ��µ¦��·��́·����³¡n�

­µ¦¤̧°�́¦µÁ­̧É¥��°��¨Á º̈°��µ��µ¦Ä�o­µ¦�Îµ��́

«�́¦¼¡º�Á�È ��2.78 Á�nµ�°�Á�¬�¦�¦�̧É¤̧�ªµ¤¦¼ o Â¨³ 

­´��·���́Á�·��·�¦Â¨³��³ 14  ¡�ªnµ¡§�·�¦¦¤�̧É

� n°Ä® oÁ� ·��µ¦Á� È��n ª¥�°�Á�¬�¦�¦�µ�¡ ·¬

­µ¦Á�¤¸�Îµ��́«�́¦¼¡ º�Å� o¤µ���º°� Á�¬�¦�¦Ä�o

­µ¦Á�¤¸�Îµ��́«�́¦¼¡º�¤µ��ªnµ�¨µ��Îµ®�� Å¤n�¼

� ·«�µ�¨¤��³�¸�¡ n�  Â¨³Ä� o­µ¦ Á�¤ ¸�Îµ� �́

«�́¦¼¡º�®¨µ¥��·��­¤��́ °¥nµ�Å¦�È�µ¤�µ¦�̧É

Á�¬�¦�¦¤̧¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤¸�Îµ��́«�́¦¼¡º�

Å¤n�¼�� o°�°µ�¤¸Á�º É°�¤µ�µ��µ¦­ª¤°»��¦�r

�o °���́°µ�Á�È �°»�­¦¦�Ä��µ¦Ä�o­µ¦Á�¤¸�Îµ��́

«�́¦¼¡º�12 

 �¹ �Â¤oªn µ� »̈n ¤�´ª°¥n µ�­n ª�Ä®�n�³ ¤̧

¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�°¥¼nÄ�Á���r�̧ 

­°��¨o°���́�µ¦«¹�¬µ�°� ª¦Á�¬�r �°�Ä� Â¨³

��³12 �¹É �°µ�Á�ºÉ°��µ��µ¦�̧ÉÁ�¬�¦�¦�¦³�°�

°µ�̧¡Á�¬�¦�¦¦¤¤µÁ�È �¦³¥³Áª¨µ�µ� Â¨³°µ«¥́

�¦³­��µ¦�r­nª��ª́ �¹��Îµ�µ��n°�µ¦Ä�o­µ¦Á�¤̧

�Îµ��́«�́¦¼¡º� �¹�¤̧Ã°�µ­¦́�­´¤�­́­µ¦�o°¥  �µ�

�µ¦«¹�¬µ�°�­»�·­µ �µ¥Á�¨̧Ê ¥� Â¨³­µ¥�¨ Â�¦�

�¦³Ã��9 ¡�ªnµÁ¤ºÉ°�Îµ�ª��̧�̧É­´¤�­́­µ¦�Îµ��́

«�́¦¼¡º�Á¡·É¤¤µ��¹Ê�¦³��́�ªµ¤Á­̧É¥��°��¨Á º̈°�¤̧

Â�ªÃ�o¤¨�¨��Ã�¥¦³¥³Áª¨µÄ��µ¦�­´¤�­́­µ¦

�Îµ��́«�́¦¼¡º��°�Á�¬�¦�¦�1-5 �̧�¤¸¦³��́�ªµ¤

Á­̧É¥��°��¨Á¨º°�°¥¼ nÄ�� »̈ n¤Á­̧É¥�­¼��¹�¦o°¥¨³ 

64.4 �nª� 6-10 �̧�¦o°¥¨³�61.8 Â¨³¦o°¥¨³�51.8 

Á¤ºÉ°­´¤�­́�µ��11 �̧ �¹Ê�Å� °¥nµ�Å¦�È�µ¤¥�́¡�ªnµ

¤̧Á�¬�¦�¦­nª�®�¹É �¤�́�³�Îµ�¹��¹��¦³­·��·£µ¡

�°�­µ¦Á�¤̧¤µ��ªn µ�¦³®�´��¹ �¡·¬£´¥Â¨³

�¨�¦³����¹�¥�́¤̧¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ�´�

«´�¦¼¡º�Å¤n�¼��o°��Å�oÂ�n ��µ¦�­¤­µ¦Á�¤̧�Îµ�´�

«�́¦¼¡º�¤µ��ªnµ�̧É�¨µ��Îµ®���¡�́�ºÉ¤�ÎÊ µ Â¨³

�Îµ¨µ¥£µ��³Ã�¥�µ¦Á�µ �°��µ��̧Ê �µ¦Å�o¦́�

­´¤�­́­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�°µ�Á�·��µ�Á�¬�¦�¦

�µ��ªµ¤¦¼ oÄ��µ¦�¦ª�­°�­£µ¡�ªµ¤­¤�¼¦�r

�°�°»��¦�r�̧�¡n��Â¨³�µ¦Ä�o°»��¦�r�o °��´�

°�́�¦µ¥�̧ÉÅ¤n¤̧�¦³­·��·£µ¡��ÎµÄ®o¤̧�µ¦¦́ÉªÅ®¨

�°�­µ¦Á�¤̧�­n��¨Ä®o­µ¦Á�¤̧­´¤�­́��́�ª́�¼ o�̧�¡n�

Á­̧É¥��n°�µ¦Å�o¦́�­µ¦Á�¤̧Ã�¥�¦��Â¨³¤̧�µ¦­³­¤

�°�­µ¦ Á� ¤̧�Îµ�´�«´�¦¼ ¡º�Ä�¦n µ ��µ¥ ��Îµ Ä®o

Á�¬�¦�¦¤̧�¨�µ¦�¦ª�ª�́¦³��́Á°�Å�¤rÃ�¨̧�Á°­

Á�°Á¦­Ä�Á º̈°�°¥¼nÄ�¦³��́Á­̧É¥�Â¨³Å¤n�¨°�£¥́16,17 

Ã�¥¡�ªnµÁ�¬�¦�¦�̧ÉÅ¤n¤̧�ªµ¤¦¼ o�oµ��µ¦�¦ª�­°�

Á�¦ºÉ °�¤º°¡n�­µ¦¤̧°�́¦µÁ­̧É ¥�Á�È ��3.94 Á�nµ�°�

Á�¬�¦�¦�̧É ¤̧�ªµ¤¦¼ o 15� �Â¨³�µ¦Å¤nÄ�o°»��¦�r

�o °���́¤̧�ªµ¤­´¤¡�́�r��́�ªµ¤¦»�Â¦��°�°µ�µ¦�̧É

Á�·��µ��µ¦Å�o¦́�¡·¬�µ�­µ¦�Îµ��́«�́¦¼¡º�18 �¹É ��µ�

�µ¦«¹�¬µ�̧Ê¡�ªnµÁ�¬�¦�¦Á�oµÄ��·�ªnµ�µ¦Ä­n®¤ª�

Å®¤¡¦¤� »̈¤®�oµ��³�̧�¡n�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�

­µ¤µ¦��o °���́°�́�¦µ¥�µ�­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�

Å�o� 

­¦» ��µ��µ¦«¹�¬µ�¡�ªnµÁ�¬�¦�¦­nª�

Ä®�n¤̧�ªµ¤Á­̧É¥�Â¨³Å¤n�¨°�£¥́�µ��µ¦¦́�­´¤�­́

­µ¦Á�¤̧�Îµ�´�«´�¦¼ ¡º���¹É �°µ�­n ��¨�¦³���n°

­»�£µ¡�°�Á�¬�¦�¦�´Ê �Â��Á�̧¥�¡¨´�Â¨³Ä�

¦³¥³¥µª�µ��µ¦­³­¤�°�­µ¦Á�¤̧Ä�¦n µ��µ¥�

�́��¥́�̧É¤̧�ªµ¤­´¤¡�́�r��́¦³��́Á°�Å�¤rÃ�¨̧�Á°­

Á�°Á¦­Ä�Á º̈°��°�Á�¬�¦�¦�Å�oÂ�n °µ¥»�¦³¥³Áª¨µ

�¦³�°�°µ�̧¡Á�¬�¦�¦¦¤�¦µ¥Å�oÁ�¨̧É¥�¦°��¦́ª

�n°�̧�Â¨³�Îµ�ª�¡ºÊ��̧É� Îµ�µ¦Á�¬�¦�Â¤oªnµÁ�¬�¦�¦

­nª�Ä®�n¤̧¡§�·�¦¦¤�µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�

°¥¼nÄ�Á���r�̧��°¥nµ�Å¦�È�µ¤Á�¬�¦�¦­nª�Ä®�n¥�́¤̧

�ªµ¤¦¼ o°¥¼nÄ�¦³��́�µ��¨µ��Â¨³¤̧¡§�·�¦¦¤�µ¦Ä�o

­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��̧ÉÅ¤n�¼��o°�Ä��µ��¦³Á�È��

�´��´Ê �®�n ª¥�µ��̧É Á�̧É ¥ª�o°��ª¦�´�Ä®o¤̧¦³��

�¦ª�ª´�¦³�´� Á°�Å�¤rÃ�¨̧� Á°­Á�°Á¦­Ä�

Á�¬�¦�¦�̧É ¤̧�¨Á º̈°�°¥¼nÄ�£µª³Á­̧É ¥�Â¨³Å¤n

�¨°�£¥́�ÎÊ µ��ª¦��́Ä®o¤̧¦³��Á o µ¦³ª�́�ªµ¤Á­̧É¥�

�µ��µ¦¦́�­´¤�­́­µ¦Á�¤̧�Îµ��́«�́¦¼¡º��¦ª¤�´Ê���́

Ä®o¤̧�µ¦°�¦¤Ä®o�ªµ¤¦¼ o�¹��¨�¦³���n°­»�£µ¡�µ�

�µ¦Ä�o­µ¦Á�¤̧�Îµ�´�«´�¦¼ ¡º��Á¡ºÉ°Ä®o Á�¬�¦�¦

�¦³®��́�¹�°�́�¦µ¥�Â¨³�o °���́°�́�¦µ¥�µ��µ¦Ä�o

­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�¦ª¤�¹�¨��µ¦Ä�o­µ¦Á�¤̧�Îµ��́

«�́¦¼¡º� �°��µ��̧Ê�ª¦Â�³�Îµ�µ�Á º̈°�Â¨³­n�Á­¦·¤

�µ¦¨��µ¦Ä�o­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Ã�¥Á�o��Ä®o�ªµ¤

­�Ä���́�µ¦�ÎµÁ�¬�¦°·��¦̧¥r���µ¦�Îµ��́«�́¦¼¡º�Ã�¥

ª·�̧�¦¦¤�µ�·�Ä®o¤µ��¹Ê� 

  

Á°�­µ¦°oµ�°·��
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­Îµ�´�ª·�µ�µ¦�­Îµ�´��µ�Á¨�µ�·�µ¦ª»�·­£µ ;�

2556�� 
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¡.«�������[°°�Å¨�r]. [Á�oµ�¹�Á¤ºÉ°�25 Á¤¬µ¥��

2556]. Á�oµ�¹�Å�o�µ�:�http://www.thaipan.org 

/node/679. 

3. ¡µ¨µ£�­·�®Á­�̧��¡·¬�°�¥µ�nµÂ¤¨��n°�¼ oÄ�oÂ¨³
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�µ¦�¦³Á¤·��µ��̧ª£µ¡�oµ��ªµ¤Á­̧É¥��n°�µ¦

­´¤�­́­µ¦Á�¤̧�Îµ��́«�́¦¼¡º�Ä�� »̈n¤Á�¬�¦�¦

�¼ o� Îµ�µ: �¦�̧«¹�¬µ�Îµ�¨Â�o�­�µ¤�µ��°ÎµÁ£°
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