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Á¦·¤»�£µ¡�ª��¼n�´�Å�Ŵ Á¡ºÉ°Ä®oÁ�È�¤¸¡´��µ�µ¦�¸É�¸
Â¨³Á�·�Ã�Á�}��¼oÄ®�n�¸É¤¸�»�£µ¡Ŵ Ã�¥�µ¦�´��»�Ä®o
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Â�ª�µ���·�´�·Ŵ Á¡ºÉ°¡´��µ¦³��n�Á¦·¤»�£µ¡Á�È�Ä�
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ª·�¸Á�È��o°¤¼¨Á�·��»�£µ¡Ŵ�4XDOLWDWLYHŴ0HWKRG�Ŵ Å�oÂ�nŴ
�µ¦�¦³�»¤�¨»n¤¥n°¥Ŵ �µ¦´�Á��Â��¤¸nª�¦nª¤Ŵ Ŵ �µ¦
¤́£µ¬�rÁ�·�¨¹�ŴŴ�°�Á®�º°�µ��´Ê�Ŵ�¼oª·�¥́¥�́Å�oÄ�oª·��̧µ¦
Á�È�¦ª�¦ª¤�o°¤¼̈ Á�·��¦·¤µ��µ��µ¦��́�¹��Îµ�ª�Á�È�
�´�Á¦¸¥��oµ��µ¦Á�È��iª¥ŴÂ¨³�¨�µ¦�¦ª�¦nµ��µ¥Ŵ¤µ
¦nª¤Á�}��o°¤¼¨�j°�Á�oµŴ �,QSXW�Ŵ ¼n�µ¦�¦³�»¤®¤¼n�oµ�ŴŴŴ
Á¡ºÉ°�°���Á¦¸¥��µ��¼o¤¸�¦³��µ¦�rŴ Â¨³�o�®µ
«´�¥£µ¡Ŵ®µ�»��µ�´��¤Ŵ¤µÁ�}��o°¤¼¨¡ºÊ��µ��¸É�ÎµÁ�oµ
¡·�µ¦�µÂ¨³Á¦¥̧�¦¼o¦nª¤��́Ä��µ¦�¦³�»¤Â��¤̧nª�¦nª¤Ŵ 
Á¡ºÉ°Ä®oÁ�·��µ¦¡´��µ�¸É Á�ºÉ°¤Ã¥��´��µ¦¡´��µ�¸É  
¤¸°¥¼nÁ�·¤ŴÂ¨³Ä�o�¦´¡¥µ�¦�µ��o°��·É�Ŵ Á¡ºÉ°�ªµ¤¥´É�¥º�
�°��µ¦¡´��µ�n°Å�Ŵ�´Ê��¸Ê�¼oª·�´¥Á�ºÉ°ªnµ�µ¦¡´��µ�³Á�·�
�¹Ê��´Ê�¦³���o°�°µ«´¥�¼o�¸É¤¸nª�Á�¸É¥ª�o°�Å�oÂ¨�Á�¨¸É¥�
�¦³��µ¦�rŴ �ªµ¤�·�Ŵ �ªµ¤Á�ºÉ°Ŵ Â¨³¦nª¤�´�¦oµ� 
�o°��¨�Ŵ ¦nª¤ªµ�Â���µ¦�ÎµÁ�·��µ�Ŵ ¦nª¤�ÎµÁ�·��µ�Ŵ
Â¨³¦nª¤Â�n��{��ªµ¤»�°�́�³Á�·�Â�nÁ�È���́Á¦¥̧��¹É�Á�}�
�¸É¦´�Â¨³�ªµ¤®ª´��°��»� iµ¥Ŵ

�¡�¢�·�ªÙ¡Ùw���¡}��
� ¦¼�Â���µ¦ª·�´¥Ŵ �µ¦ª·�´¥�¦´Ê��¸ÊÁ�}��µ¦ª·�´¥
Á�·���·�´�·�µ¦Â��¤¸nª�¦nª¤Ŵ �3DUWLFLSDWRU\Ŵ$FWLRQŴ 
5HVHDUFK�Ŵ 3$5�Ŵ Ã�¥Ä�o�µ¦�¦³Á¤·��»¤��Â��¤¸
nª�¦nª¤Ŵ Á�}�ª·�¸�µ¦®¨´�Ä��µ¦�¦³�»o�Ä®o�»¤��¦nª¤
ª·Á�¦µ³®r�{�®µÂ¨³�ªµ¤�o°��µ¦�°��»¤��Ŵ�µ��µ�
�¦³��µ¦�r�»¤��Â¨³�o°¤¼̈ �¸É�¼oª·�¥́Á�È�¦ª�¦ª¤�´Ê�Á�·�
�»�£µ¡Â¨³Á�·��¦·¤µ�Ŵ
Ŵ ¡ºÊ��¸É«¹�¬µŴ Á¨º°�¡ºÊ��¸É«¹�¬µÂ��Á�µ³��Ŵ
�º°Ŵ Ã¦�Á¦¸¥��Îµ¦ª��¦³Áª��µ¥Â��¡ºÊ��¸É°ÎµÁ£°�µ¥¼�Ŵ

Â¨³°ÎµÁ£°�ÎÊµÃ¤Ŵ�´�®ª´�°»�¦�µ�¸Ŵ �Îµ�ª�Ŵ�Ŵ Ã¦�Á¦¸¥�Ŵ 
�´�®ª´�®�°��µ¥�Îµ�ª�Ŵ�Ŵ Ã¦�Á¦¸¥�Ŵ �¹É�¨´�¬�³�¸É�´Ê�
�°�Ã¦�Á¦¸¥�nª�Ä®�nÁ�}�¡ºÊ��¸É®nµ�Å�¨�µ¦�¤�µ�¤Ŵ 
Á�d�°��´Ê�Â�n�´Ê�°�»�µ¨���¹��´Ê��¦³�¤«¹�¬µ�e�¸ÉŴ �Ŵ
Á�È��´�Á¦¸¥�nª�Ä®�n¤µ�µ��¦°��¦´ª�¸É¤¸�µ�³¥µ���Ŵ
Ŵ �¼o¦nª¤ª·�´¥Ŵ �3DUWLFLSDQWV�Ŵ®¤µ¥�¹�Ŵ�¼o�¸É°µ«´¥
°¥¼nÄ�¡ºÊ��¸É°ÎµÁ£°�µ¥¼�Ŵ°ÎµÁ£°�ÎÊµÃ¤Ŵ�´�®ª´�°»�¦�µ�¸Ŵ
Â¨³Á��°ÎµÁ£°�¹��µ¯Ŵ �´�®ª´�®�°��µ¥Ŵ �¹É�Á�}��¸É�´Ê�
�°�Ã¦�Á¦¥̧��¸ÉÁ¨º°�Á�}�¡ºÊ��¸É«¹�¬µŴÂ¨³�¼o�¸ÉÁ�¸É¥ª�o°���́
»�£µ¡�°�Á�È��´�Á¦¸¥��¸É¤´�¦Ä�Á�oµ¦nª¤Ã�¦��µ¦ª·�´¥Ŵ
Å�oÂ�nŴ Á�È��´�Á¦¸¥�Ŵ���Ŵ��Ŵ�¦¼�¹É�Á�}��Îµ¦ª��¦³Áª�
�µ¥Â���¸É�Îµ®�oµ�¸ÉÁ�}��¦¼Ä�Ŵ �Ŵ Ã¦�Á¦¸¥��¸ÊŴ ��Ŵ ��Ŵ
�¦¦¤�µ¦�µ¦«¹�¬µŴ�Ŵ Ã¦�Á¦¸¥�Ŵ��Ŵ��Ŵ�¼o���¦°��µ�Ŵ
�Ŵ®¤¼n�oµ�Ŵ���Ŵ�¦°��¦´ªŴ¡¦³��r�µ�ª´�Ä�®¤¼n�oµ�
Á¤º°��°�Ŵ�Ŵ¦¼�Ŵ°µµ¤�́¦µ�µ¦�»��¦³�Îµ®¤¼n�oµ�ŴÂ¨³
�¨»n¤Â¤n�oµ�Ŵ��Ŵ��Ŵ°��r�µ¦�¦·®µ¦nª��o°��·É�Ŵ��Ŵ��Ŵ 
Á�oµ®�oµ�¸É�µ��µ��¦·�µ¦»�£µ¡Ŵ��Ŵ��Ŵ
� Á�¦ºÉ°�¤º°�¸ÉÄ�oÄ��µ¦Á�È�¦ª�¦ª¤�o°¤¼¨ 
Å�oÂ�n ��ŴÂ����́�¹�£µª³»�£µ¡��́Á¦¥̧��¹É��¼oª·�¥́¦oµ�
�¹Ê�Ŵ Ã�¥�¦³¥»��r�µ��´�¦�´��¹�»�£µ¡�´�Á¦¸¥��°�
�¦³�¦ª�«¹�¬µ�·�µ¦Ŵ�«���ŴÎµ®¦´��´��¹��Îµ�ª�Á�È�
�¸É�iª¥Ŵ �o°¤¼¨�´ÉªÅ�Â¨³�¨�µ¦�¦ª�»�£µ¡Ŵ�µ¦�¦ª�
¦nµ��µ¥Ŵ �µ¦�¦³Á¤·��µ¦Á�¦·�Á�·�Ã�Ŵ �µ¦ª´�µ¥�µŴ
�µ¦�¦ª��µ¦Å�o¥·�Ŵ ��ŴÂ�ª�Îµ�µ¤�µ¦�´�Áª�¸�¦³�»¤Ŵ
�µ��µ¦¦nª¤Â¨�Á�¨¸É¥�Á¦¸¥�¦¼o�µ��¦³��µ¦�rŴ �µ¦
�¦³Á¤·�£µª³»�£µ¡�°�Á�È�ª´¥Á¦¸¥�Ŵ �·��¦¦¤�µ¦ 
n�Á¦·¤»�£µ¡Ŵ�µ¦�Îµ®���¨¥»��r�oµ��µ¦�¦·�µ¦»�£µ¡Ŵ 
�µ¦¡´��µ¦³���µ¦n�Á¦·¤»�£µ¡Ŵ��ŴÂ�ª�Îµ�µ¤�µ¦
¤́£µ¬�rÁ�·�¨¹�ŴÂ¨³Â�ª�µ��µ¦���µ�¨»n¤ŴÁ¡ºÉ°�o�®µ
«´�¥£µ¡Â¨³®µ�»��µ�´��¤Ŵ��Ŵ�µ¦´�Á��Â��¤¸nª�
¦nª¤ŴÄ�o�¦°��µ¦¤́£µ¬�rÂ¨³�µ¦�́Á���¦°��¨»¤�µ¤
�¦³Á�È��¸É�Îµ®���¨oµ¥�´��µ¦�´�Áª�¸�¦³�»¤
 �´Ê��°��µ¦�ÎµÁ�·��µ¦ª·�´¥�
 ¦³¥³�¸É� �� �¦³Á¤·�£µª³»�£µ¡�´�Á¦¸¥��
�o�®µ�{�®µÂ¨³Á¦¸¥�¦¼o¦nª¤�´���º°ŴŴ��ŴŴŴ�¦³µ��µ�
�´��¼o�Îµ®¦º°�¼o�¦³µ��µ��°�Â�n¨³Ã¦�Á¦¸¥�ŴÂ�³�Îµ 
�ª́Á°�Ŵ�¸ÊÂ��ª�́�»�¦³��rÂ¨³¦µ¥¨³Á°¥̧��¸ÉÁ�¸É¥ª�o°���́ 
Ã�¦��µ¦ª·�´¥Ŵ ¦ª�¦ª¤�o°¤¼¨¡ºÊ��µ�Ŵ �o°¤¼¨»�£µ¡Ŵ
�{�®µ»�£µ¡�´�Á¦¸¥�Â¨³�o�®µ�o°¤¼¨�°��¨»n¤Ä��oµ�
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�nµ�ÇŴ Ŵ �´Ê��µ�Á°�µ¦Â¨³�µ¦´¤£µ¬�r¨¹�Á�oµ®�oµ�¸ÉŴ 
¦¡���Ŵ ¤µ�·�°��r�µ¦�¦·®µ¦nª��Îµ�¨Ŵ �Îµ¦ª� 
�¦³Áª��µ¥Â��Ŵ Á¡ºÉ°Ä®oÅ�oÂ�ª�µ�Ä��µ¦�¦³�»¤Áª�¸
¦³�´�®¤¼n�oµ�Ŵ Ŵ ��Ŵ ��³�¼oª·�´¥¦nª¤�´��µ�Ã¦�Á¦¸¥�Å�o
�¦³Á¤·�£µ¡Ã¦�Á¦¸¥�ŴŴ£µ¡�µ¦�´��µ¦Á¦¸¥��µ¦°�Ŵ 
·É�Âª�¨o°¤Ŵ Á¡ºÉ°�Îµ�o°¤¼¨Ä��µ¦°�·�µ¥�{�®µ»�£µ¡
�°�Á�È���́Á¦¥̧�ŴÂ¨³Á�}��o°¤¼̈ ¡ºÊ��µ�ŴÃ�¥�¼oª·�¥́Îµ¦ª�
Â¨³«¹�¬µ�o°¤¼¨Á�ºÊ°��o��°�Ã¦�Á¦¸¥�Ŵ�´Ê�Â�n¨´�¬�³
�µ��µ¥£µ¡ŴÂ®¨n��¦´¡¥µ�¦Ŵ �o°¤¼¨�oµ�»�£µ¡�°�
��́Á¦¥̧�Ŵ�o°¤¼̈ �µ�Á°�µ¦Â����́�¹�£µª³»�£µ¡Â¨³
�µ¦Á�È��iª¥�°��´�Á¦¸¥�Ŵ¦ª¤�´Ê��·��n°�¼o�Îµ®¦º°�»��¨
Îµ�´��°��»¤��Ŵ Á¡ºÉ°Ä®oÅ�o�o°¤¼¨Á�¸É¥ª�´�£µª³»�£µ¡
�°��»�¦®¨µ�Ä��»¤�� ��Ŵ�´�«¹�¬µ¡¥µ�µ¨�¸É�nµ�
�µ¦°�¦¤Ã�¥�¼oª·�´¥�¦³Á¤·�»�£µ¡�´�Á¦¸¥�Â¨³�¦ª�
»�£µ¡�´ÉªÅ��°��´�Á¦¸¥�Â¨³¨�Ä�Â���´��¹�»�£µ¡Ŵ
�¦�¸�¸É�¦ª�¡�ªnµ¤¸�{�®µ�oµ�»�£µ¡Å�oÄ®o�µ¦�¼Â¨
Á�ºÊ°��o�Ã�¥¡¥µ�µ¨Â¨³¤¸�µ¦n��n°Ä��¦�¸�¸É�o°�¤¸
�µ¦�¼Â¨¦´�¬µÃ�¥Â¡�¥rŴ�·��µ¤Á¥¸É¥¤�oµ�Ä��¦�¸�¸É¤¸
�{�®µ»�£µ¡Á¡ºÉ°�¦³µ��µ��µ¦�¼Â¨�´��¼o���¦°�ŴŴ 
��Ŵ�´�Áª�¸�µª�oµ�Á¦¸¥�¦¼o¦nª¤�´�Ŵ Ŵ Ã�¥Ä®o�´ªÂ��Â�n¨³
°��r�¦�¸É¤´�¦Ä�Á�}��¼oÂ��¤µ�·�°��r�¦Á�oµ¦nª¤
�¦³�»¤Ŵ°£·�¦µ¥Â�ª�·�Ŵ�ªµ¤Á�ºÉ°Ŵ Â¨³�¦³��µ¦�r
�¸ÉÁ�¥�ÎµÁ�·��µ¦¤µÄ��µ¦n�Á¦·¤»�£µ¡Á�È��´�Á¦¸¥�
Â¨³¦nª¤��́�Îµ®��Â�ª�µ��µ¦n�Á¦·¤»�£µ¡Á�È�Ŵ¦ª¤
�´Ê�«¹�¬µ�{�®µÂ¨³�ªµ¤�o°��µ¦�°��»¤��Á�¸É¥ª�´� 
»�£µ¡�°�Á�È��´�Á¦¸¥��ª��¼nÅ��´��µ¦Ä®o�ªµ¤¦¼oÂ�n
�»¤��Ŵ Ã�¥Á�o��¦³�ª��µ¦Á¦¸¥�¦¼o�oª¥�µ¦°£·�¦µ¥
�{�®µŴ Â¨�Á�¨¸É¥�Â¨³¦³�¤�ªµ¤�·�Á®È��°��»¤��
¤µ�¦³Á¤·��{�®µÂ¨³�ªµ¤�o°��µ¦�°��¼o��·�´�·Â¨³
¤¸nª�¦nª¤Â¨³�µ¦�Îµ®��Â�ª�µ�Ä��µ¦�¦³µ��µ�
¦nª¤�´�Ä��µ¦�ÎµÁ�·��µ��oµ��µ¦�¦·�µ¦»�£µ¡Ŵ�o�®µ
°µµ¤´�¦Á¡ºÉ°¦nª¤�´��ÎµÁ�·��µ¦n�Á¦·¤»�£µ¡Á�È�
��́Á¦¥̧� ��Ŵ¦»��¨�µ¦�¦ª�»�£µ¡Ŵ�µ¦¦�́¬µ¡¥µ�µ¨Ŵ
�µ¦��·��́·�µ�Â¨³¦nª¤�¦³�»¤��́�¦¦¤�µ¦Ã¦�Á¦¥̧�Á¡ºÉ°
�¦³Á¤·�£µ¡�{�®µÂ¨³�µ¦�ÎµÁ�·��µ�Ŵ��Ŵ ª·Á�¦µ³®r
�o°¤¼¨Â¨³´�Á�¦µ³®rÂ�ª�µ��µ¦¡´��µ¦³���µ¦ 
n�Á¦·¤»�£µ¡Á�È�ª´¥Á¦¸¥�Ã�¥�¦³�ª��µ¦¤¸nª�¦nª¤ 
�°��»¤��Ŵ Á¡ºÉ°�´��ÎµÂ���µ¦�µ¦n�Á¦·¤»�£µ¡
�´�Á¦¸¥�

 ¦³¥³�¸É���¦oµ�Á�¦º°�nµ¥¡®»£µ�¸�µ¦�Îµ�µ�
n�Á¦·¤»�£µ¡�´�Á¦¸¥�Ŵ�µ¦¦oµ�Á�¦º°�nµ¥�µ¦�Îµ�µ�
n�Á¦·¤»�£µ¡�´�Á¦¸¥�Á�·��µ��µ¦�¦³�»¤¦nª¤�´��°�
��³�Îµ�µ�Â¨³�¼o�¸ÉÁ�¸É¥ª�o°�°¥nµ�¤ÎÉµÁ¤°ŴŴ�º°ŴŴ��Ŵ�µ¦
�¦³�»¤¦nª¤�´��¦¼Ŵ �¦¦¤�µ¦«¹�¬µÂ¨³�¦¦¤�µ¦�»¤��Ŵ
Á¡ºÉ°¦oµ��ªµ¤�»o�Á�¥Ŵ�Îµ®��ª´��»�¦³��r�µ¦�Îµ�µ�
¦nª¤�´�Ŵ�¦³Á¤·��ªµ¤�o°��µ¦�oµ��µ¦¡´��µ»�£µ¡Ŵ
Ã�¥¤�̧¼oª·�¥́Â¨³�¼o¦nª¤ª·�¥́Ä�¡ºÊ��¸ÉŴŴ��Ŵ�µ¦��́Áª��̧µª�oµ� 
Á¡ºÉ°¦oµ�Á�¦º°�nµ¥£µ��¦³�µ��Ŵ Ŵ Á�}��µ¦�´��¦³�»¤
¦nª¤�´�¦³®ªnµ��¼o¦nª¤ª·�´¥Ŵ�¹É��ÎµÄ®o�¼oÁ�oµ¦nª¤�¦³�»¤¤°�
Á®È��{�®µ�¸ÉÂ�o�¦·�Ŵ Â¨³µ¤µ¦�¤°�Á®È��ªµ¤�ÎµÁ�}�
Á¦n��nª��°��{�®µ�¸É�o°�Â�oÅ�Â¨³¡´��µŴ ��Ŵ �µ¦�´�
Áª�¸�¦³�µ�¤�µª�oµ�Á¡ºÉ°�¦³µ��µ¦�¼Â¨�µ�Ŵ°¤�Ŵ 
�¨»n¤Â¤n�oµ�ŴÂ¨³�¼o�Îµ�´�Á¦¸¥�Ŵ�´�Áª�¸�µª�oµ�¦°��¸ÉŴ �Ŵ
Á¡ºÉ°¦nª¤°£·�¦µ¥�{�®µ»�£µ¡�¸É¡��n°¥Ä��»¤��Ŵ
 ¦³¥³�¸É����¦³¥³�·��µ¤Â¨³�¦³Á¤·��¨�µ¦
��·�´�·�µ�Ŵ�º°ŴŴ�´�Áª�¸�¦³Á¤·��¨¦nª¤�´�¦³®ªnµ��¼oª·�´¥Ŵ
�¼o¦nª¤ª·�´¥Â¨³�¼o�¸ÉÁ�¸É¥ª�o°�¦nª¤�´�Ŵ�´Ê��µ�Ã¦�¡¥µ�µ¨
�»¤��Ŵ µ�µ¦�»�°ÎµÁ£°Ŵ «¼�¥r�¦·�µ¦»�£µ¡�»¤��Ŵ
°��r�µ¦�¦·®µ¦nª��o°��·É���³�¦¦¤�µ¦�µ¦«¹�¬µŴ�¦¼
Â¨³�´ªÂ���¨»n¤Â¤n�oµ�Ŵ°¤�ŴŴ�´�®ª´�¨³�¦´Ê�ŴÁ¡ºÉ°¦»�
°��r�ªµ¤¦¼o�¸ÉÅ�oŴ¦»�Â�ª�µ��µ¦�¼¦�µ�µ¦°��r�ªµ¤¦¼o�¸É
Å�oÂ¨³Á�°Â�³Â�ª�µ��µ¦¦³�¤�»��µ�´��¤Ŵ�¸ÉÁ�}�
�´Ê���Ŵª´���¦¦¤ŴÂ¨³�¦´¡¥µ�¦°ºÉ�ÇŴ¤µÄ�o¡´��µ�n°Ŵ 
¦»�¦¼�Â���µ¦¡�́�µ¦³���µ¦n�Á¦·¤»�£µ¡Îµ®¦�́
Á�È�ª´¥Á¦¸¥�Ä��·É��»¦�´��µ¦�¸É¤¸¨´�¬�³°��r¦ª¤Ŵ �¹É�
�¦³�°��oª¥Ŵ»�£µ¡�oµ�¦nµ��µ¥Ŵ�·�Ä�Ŵ°µ¦¤�rŴ´��¤Ŵ
�·�{��µŴÂ¨³�·�ª·��µ�Ŵ
 �µ¦ª·Á�¦µ³®r�o°¤¼¨� Ŵ �µ¦Á�È�¦ª�¦ª¤�o°¤¼¨
Â¨³ª·Á�¦µ³®r�o°¤¼¨Ã�¥�ÎµÅ�¡¦o°¤ÇŴŴ�´�ŴÄ�Â�n¨³�¦´Ê�
®¨�́�µ¦��́Áª��̧µ¦�¦³�»¤ŴÂ¨³�µ¦¤́£µ¬�r̈ ¹�ŴŴ�ÎµÁ�°
�o°¤¼̈ �n°Á�oµ®�oµ�¸É�µ�°̧�µ¤¥́ŴŴ¤µ�·�°��r�µ¦�¦·®µ¦
nª��Îµ�¨Ŵ�Îµ¦ª��¦³Áª¦�µ¥Â��Ŵ Á¡ºÉ°�¦ª�°�Â¨³
¥º�¥´�ªnµ�o°¤¼¨�¸ÉÅ�oÁ�}��o°¤¼¨�¦��´�Ŵ Ŵ�Îµ�µ¦ª·Á�¦µ³®r
Á�·�Á�ºÊ°®µŴ�&RQWHQWŴDQDO\VLV�Ŵ�º°Ŵ�µ¦�¦³¤ª¨�ÎµÎµ��́Ŵ
Â¨³Á�ºÉ°¤Ã¥��ªµ¤Á�}�Á®�»Á�}��¨�°��o°¤¼¨¤µ¦³�» 
®´ªÁ¦ºÉ°�Ŵ®¦º°¦³�»�ªµ¤®¤µ¥Â¨³¡¦¦��µ�¨¥»��r�oµ�
�µ¦�¦·�µ¦»�£µ¡�¸É¤�̧»�£µ¡ŴÃ�¥�µ¦¦³�¤Â�ª�·��°�
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�¼o��·�´�·Â¨³¤¸nª�¦nª¤ŴÂ�ª�µ�Ä��µ¦�¦³µ��µ�¦nª¤
��́Ä��µ¦�ÎµÁ�·��µ��oµ��µ¦�¦·�µ¦»�£µ¡ŴÂ¨³�Îµ®��
Â�ª�µ�Ä��µ¦�ÎµÁ�·��µ��n°Å�
 �¦·¥�¦¦¤Ä��µ¦ª·�´¥� Ŵ Ã�¦��µ¦ª·�´¥Á¦ºÉ°��¸ÊŴ Å�o
�nµ��µ¦¦´�¦°��µ���³�¦¦¤�µ¦�¦·¥�¦¦¤�µ¦ª·�´¥
Ä�¤�»¬¥rŴ ¤®µª·�¥µ¨´¥�°�Â�n�Ŵ Ã�¥¥¹�Á���r�µ¤�Îµ
�¦³�µ«Á±¨�·��·Ŵ �'HFODUDWLRQŴ RIŴ+HOVLQNL�Ŵ ¨Îµ�´��¸ÉŴ
�������Ŵ�������Ŵ Á¨��¸ÉŴ +(������Ŵ Á¤ºÉ°ª´��¸ÉŴ ��Ŵ
¡§«�·�µ¥�Ŵ¡�«�Ŵ����

Ú�w���¡}��
 ��� £µª³»�£µ¡Â¨³�{��¥́�¸É¤�̧¨�n°�{�®µ
»�£µ¡�°�Á�È��´�Á¦¸¥�
� � ����Á�È���́Á¦¥̧�¤�̧ÎÊµ®��́�ÎÉµ�ªnµÁ���r
¤µ�¦�µ�ŴŴ�µ��µ¦�´É��ÎÊµ®��́Â¨³Á�¦¥̧�Á�¥̧���́Á���r
¤µ�¦�µ��°��¦¤°�µ¤´¥Ŵ¡�ªnµŴ Á�È�ª´¥Á¦¸¥�¤¸�ÎÊµ®�´�
�ÎÉµ�ªnµÁ���rÂ¨³¤¸£µª³�µ�µ¦°µ®µ¦Ŵ�Îµ�ª�Ŵ��Ŵ��Ŵ
¦o°¥¨³Ŵ����ŴÂ¨³�µ��µ¦´¤£µ¬�rŴ �µ¦���µ�¨»n¤Ŵ
¡�ªnµŴ Á�È��´�Á¦¸¥�Å¤n�°�¦´��¦³�µ�°µ®µ¦ŴÂ�n�°� 
¦�́�¦³�µ���¤̧�ÇŴ¦®ªµ�ÇŴÂ¨³�³®¤¸É�¹É�ÎµÁ¦È�¦¼�
�¸É�¤Á�¦ºÉ°��¦»�Ã�¥Å¤n�o°��o¤Ŵ �°��µ��´Ê�Á�È��¸É¤¸
£µª³�µ�µ¦°µ®µ¦¥´�¡�ªnµ¤¸£µª³�¸�Â¨³»�ª·�¥µ
nª��»��¨Å¤n�¸Ŵ Â¨³�°��µ��´Ê�¥´�¡�Á�È��´�Á¦¸¥�¤¸ 
�ÎÊµ®�´�Á�·��ªnµÁ���r¤µ�¦�µ�Ŵ¤¸Á�È��´�Á¦¸¥�nª�®�¹É� 
�¸É¤¸�ÎÊµ®�´�Á�·�®¦º°Á�È�°oª�Ŵ �Îµ�ª�Ŵ �Ŵ ��Ŵ �·�Á�}� 
¦o°¥¨³Ŵ�ŴÃ�¥¡�Ä��µ�Ã¦�Á¦¸¥�ŴÇŴ¨³Ŵ�Ŵ��Ŵ
� � �����ªµ¤�·����·�oµ�µ¥�µÂ¨³�µ¦
Å�o¥·�Ŵ�µ��µ¦�¦ª�»�£µ¡�´�Á¦¸¥�ŴÃ�¥��°�µ¥�µ
�oª¥Ŵ VQHOOHQŴ FKDUWŴ Â¨³�¦ª��µ¦Å�o¥·�Ã�¥�µ¦¡¼��»¥Ŵ
¡�ªnµŴ�µ¦Å�o¥·��°��´�Á¦¸¥��»���Á�}����·Ŵ¤¸�´�Á¦¸¥�
�¸É¤¸µ¥�µ�·����·Ŵ �Îµ�ª�Ŵ �Ŵ ��Ŵ Ã�¥Á�¡µ³Ä�Á��
¡ºÊ��¸É°ÎµÁ£°�¹��µ¯ŴÂ�nÅ¤n¡��´�Á¦¸¥�ª¤Âªn�µ¥�µŴ
Á�ºÉ°��µ�Å¤n¤¸Á�·�Ä��µ¦�´�®µÂªn�Ŵ
� � ����»�ª·�¥µnª��»��¨Å¤n�¸Ŵ �µ��µ¦
�¦ª�»�£µ¡Á�ºÊ°��o�Ŵ¡�ªnµŴ Á�È��´�Á¦¸¥�nª�Ä®�n¤¸
�{�®µ»�ª·�¥µŴ¦o°¥¨³Ŵ����ŴÂ¨³Á�È��´�Á¦¸¥�®�·�Á�}�
Á®µŴÂ¨³¤¸�ºÉ�Ŵ ¦o°¥¨³Ŵ���Ŵ Á�nµ�´�Ŵ �µ��µ¦´�Á��Á�È�Ŵ 
¡�ªnµŴ Á�È�ª¤ÄnÁºÊ°�oµ�¸ÉÅ¤n�n°¥³°µ�Ŵ�{�®µÁ¦ºÉ°�
�ªµ¤³°µ��°�¦nµ��µ¥Ã�¥�´ÉªÅ�ŴÅ�oÂ�nŴ¤�̧¸ÊÅ�¨ŴÁ®µŴ¢{��»Ŵ 

�ªµ¤³°µ��°�ÁºÊ°�oµŴ Â�¨¡»¡°�Ŵ Á¨È�¥µªŴ �µ��µ¦ 
��́�µ¤�o°¤¼̈ �µ¦¦�́¬µ�ªµ¤³°µ�¦nµ��µ¥Ŵ¡�ªnµŴÁ�È�nª�Ä®�n 
°¥¼nÄ��ªµ¤�¼Â¨�°��µ¥µ¥Ŵ¡n°Â¤n°°�Å�¦´��oµ�Ŵ Á�È��³
°µ��ÎÊµÁ°�Ŵ nª�Ä®�n�³°µ��ÎÊµª´�¨³Ŵ�Ŵ�¦´Ê�Ä��°�Á¥È�Ŵ 
Â�¦�¢{�ª´�¨³Ŵ�Ŵ�¦´Ê��°�Á�oµŴ¦³�¤°µ�·�¥r¨³Ŵ�Ŵ�¦´Ê�
  ����¢{��»Â¨³¤¸�¦µ�®·��¼�Á�µ³Ŵ �µ�
�µ¦�¦ª�¢{�Ŵ ¡�ªnµŴ �{�®µ�¸É¤µÁ�}�°´��´��¸ÉŴ �Ŵ �º°Ŵ 
¢{��»Â¨³¤¸�¦µ�®·��¼�Á�µ³Ŵ �Îµ�ª�Ŵ ���Ŵ ��Ŵ �·�
Á�}�¦o°¥¨³Ŵ����Ŵnª�¤µ�Á�}�¢{��ÎÊµ�¤Ŵ�¹É�Á�È�ÇŴ�³
Á®È�Á�}�Á¦ºÉ°����·Ŵ Å¤n�o°�¦´�¬µŴ Á�ºÉ°��µ�Á�}�¢{�
�ÎÊµ�¤Ŵ �¹É�Á¤ºÉ°®¨»�Â¨oª�³¤¸¢{�Â�oÁ�·�¤µ��Á�¥°¸�Ŵ 
�µ¦Â�¦�¢{�Ŵ ¡�ªnµŴ �µ�Ã¦�Á¦¸¥�¤¸�µ��¸ÉÂ�¦�
¢{�Ä®oŴ Â�n¡�ªnµ®¨µ¥Â®n�Å¤n¤¸Ŵ Ŵ �µ�Ã¦�Á¦¸¥�¤¸�µ¦ 
�¦³�»o�Ä®oÁ�È�Â�¦�¢{�®¨�́°µ®µ¦Á�¸É¥�ŴÂ�n�µ��µ¦�́Á��
nª�¤µ�¡�ªnµŴ Á�È�¥´�Â�¦�¢{�Å¤n�¼�ª·�¸Ŵ Ŵ Â¨³¤¸�µ��� 
Å¤n¥°¤Â�¦�¢{�®¨´�¦´��¦³�µ�°µ®µ¦�¨µ�ª´�Ŵ �°� 
¦�́�¦³�µ�¨¼�°¤®¦º°��¤�¸É¤�̧ÎÊµ�µ¨¤µ�ŴŴÂ�¦�¢{�ª�́¨³Ŵ 
�Ŵ�¦´Ê�Ŵ�¹É�Á�È��¸É¤¸¢{��»nª�Ä®�n�³°¥¼nÄ��nª�°µ¥»Ŵ���Ŵ�e 
  ����Á®µŴ��́Á¦¥̧�®�·�nª�Ä®�n¤Á̧®µŴ¡�
�´Ê��¸ÉÁ�}��´ªÁ®µÂ¨³Á�}�Å�nÁ®µŴ Á�ºÉ°��µ�Å¤n�°�¦³�¤Ŵ
¦³�¤°µ�·�¥r¨³Ŵ�Ŵ�¦´Ê�Ŵ�¹�Á�·��µ¦Â¡¦n�¦³�µ¥�°�Á®µ
Â¨³�µ��µ¦�́Á��ŴÁ�È��³Á�µ®ª́�¨°�Áª¨µŴ�¦·Áª�®��́
«¸¦¬³¤¸�ºÉ�®¦º°�»n¤Â��Ŵ
� � ����Ã¦��·ª®�´�� �¹É�Á�}��¨�¦³���µ�
�µ¦Ä�oµ¦Á�¤�̧Îµ��́«�́¦¼¡º�Ä��»¤��Ŵ¡�ªnµŴÁ�È���́Á¦¥̧�
¤¸Â�¨¡»¡°�¦o°¥¨³Ŵ ���Ŵ Á�ºÉ°��µ��»¤��¤¸�µ¦�¨¼�
�oµªÃ¡�Ŵ �oµªŴ ¥µ�¡µ¦µŴ Â¨³Ä�o¥µ�nµ®�oµŴ ¥µ�»¤®�oµŴ 
¥µ�nµÂ¤¨�Ŵ�¹É���³�¸�¡n�¥µÅ¤n¤¸�µ¦Ä�oÁ�¦ºÉ°��j°��´�Ŵ
®¨´��¸�¡n�¥µÅ¤n¤¸�µ¦¨oµ�¤º°Ŵ°µ��ÎÊµŴ£µ��³�¦¦�»µ¦
Á�¤�̧·Ê�Å¤nÁ�}��¸ÉŴŴÁ�¦ºÉ°���̧¡n�®¨�́Ä�oÁ�È�Å¤nÁ�}��¸ÉŴÅ¤n®nµ�
¤º°Á�È�Ŵ�µ���Á�È�ÅªoÄ��¦´ªŴÁ�È�Å�´¤�´Á�¦ºÉ°��¸�¡n�Ŵ
£µ��³�¦¦�»Ŵ Â¨oªÅ¤n¨oµ�¤º°®¦º°�Îµ�ªµ¤³°µ�Ŵ�ÎµÄ®o
Á�·��ºÉ�Ŵ�oµ¤¸°µ�µ¦Á�}�¡·¬ŴÁ�n�Ŵ�¨ºÉ�ÅoŴ°µÁ�¸¥�Ŵ¤¹�Á¤µŴ
�³Â�o¡·¬Ã�¥Ä�oŴ�µ¦�ºÉ¤»¦µÂ¨³�·�¤³�µªŴ
� ��� �µ¦�¦´�Á�¨¸É¥�¡§�·�¦¦¤»�£µ¡Â¨³
£µª³»�£µ¡�°��´�Á¦¸¥�� �µ��µ¦�¦ª�»�£µ¡¤¸Á�È�
�´�Á¦¸¥��¸É¤¸�{�®µ»�£µ¡�¹�Å�o¤¸�µ¦Ä®o�µ¦¡¥µ�µ¨
Á�ºÊ°��o�Â¨³Ä®o�ÎµÂ�³�ÎµÄ®o¥µ¦´�¬µ�µ¤°µ�µ¦�¸É¡�Ŵ
�´��¸ÊŴ Ŵ �� �{�®µÁ¦ºÉ°�¢{��»Å�o¤¸�µ¦Â�oÅ�Ã�¥�µ¦Ä®o�Îµ
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Â�³�Îµ�µ¦Â�¦�¢{��¸É�¼��o°�°¥nµ��o°¥Ŵ ª´�¨³Ŵ�Ŵ�¦´Ê�Ŵ
�µ¦µ�·��µ¦Â�¦�¢{��¸É�¼�ª·�¸�´Ê��µ��µ¦Â��®»n�¤º°Ŵ
�µ¦Á¨n�¨³�¦ŴÂ¨³Ä®o�´�Á¦¸¥�Â�¦�¢{�Ä®o�¼Ŵ �°��µ�
�´Ê�Å�o¤¸�µ¦�¦³µ��µ��´�®�nª¥�µ��´���¦¦¤�°� 
Ã¦�¡¥µ�µ¨�»¤��ŴÁ¡ºÉ°�ÎµÁ�·��µ¦�¼�®·��¼�Â¨³°»�¢{�Ä®o 
��́Á�È�Ŵ��Ŵ�{�®µ£µª³�ÎÊµ®��́�ª́�o°¥ŴŴÎµ®¦�́�µ¦Â�oÅ�
Á�È��¸É¤�̧ÎÊµ®��́�o°¥Å�o¤�̧µ¦�¦³µ��µ���́�µ�Ã¦�Á¦¥̧�Ŵ
�¼o���¦°�Â¨³®�nª¥�µ�µ�µ¦�»�ŴÃ�¥�µ�Ã¦�Á¦¸¥�¤¸
�µ¦n�Á¦·¤Ä®oÁ�È��ºÉ¤�¤Ŵ�Ŵ Ŵ¤ºÊ°�ª´�Ŵn�Á¦·¤Á¦ºÉ°��°�
�µ¦¦´��¦³�µ�°µ®µ¦�¸É¤¸Ã�¦�¸�Ŵ Á�n�Ŵ�¨µŴ Å�nŴ Á¡¦µ³�¸É
Ã¦�Á¦¸¥�Å�o¤¸�µ¦n�Á¦·¤Ä®o¤¸�µ¦Á¨¸Ê¥�´�ªr°¥¼nÂ¨oªŴ�µ¦
Ä®o�ªµ¤¦¼oÁ¦ºÉ°�µ¦°µ®µ¦Ŵ Îµ®¦´��¼o���¦°�Ä®o¤¸�µ¦
�¼Â¨Ä�Á¦ºÉ°��°�°µ®µ¦Ŵ´�Á��¡´��µ�µ¦Ŵ�µ�¸°�µ¤´¥
¤�̧µ¦�·��µ¤�µ¦�´É��ÎÊµ®��́°¥nµ��n°Á�ºÉ°�Ŵnª���́Á¦¥̧��¸É
¤£̧µª³°oª�Å�o¤�̧µ¦n�Á¦·¤Â¨³Â�³�ÎµÁ¦ºÉ°��°��µ¦Á¨n�
�¸̄ µÂ¨³�µ¦°°��Îµ¨�́�µ¥Ŵ��Ŵ�{�®µ»�ª·�¥µnª��»��¨
Å¤n�¸Ŵ Ŵ �¹�Å�o¤¸�µ¦Ä®o�ÎµÂ�³�ÎµÄ�Á¦ºÉ°��µ¦�¼Â¨»�ª·�¥µ
nª��»��¨ŴÂ¨³¤¸�µ¦µ�·�Ä®o�´�Á¦¸¥��¼ŴŴ��Ŵ�{�®µ�µ� 
»�ª·�¥µnª��»��¨Â¨³Ã¦��¸É¡��n°¥Ä�oª·�¸�µ¦°�
»�«¹�¬µ¦µ¥�»��¨ Â¨³¦µ¥�¨»n¤Ŵ Ã�¥¤¸�µ¦Â���¼n¤º°
�µ¦Á¦·¤¦oµ�»�£µ¡��́Á¦¥̧��¸É¡�́�µ�¹Ê�Ä®o�¦°��¨»¤
�{�®µ»�£µ¡�¸É¡�Ŵ�µ¦�´��ÎµÃ�Á�°¦rÁ¡ºÉ°Ä®o�ªµ¤¦¼o
Á�¸É¥ª��́»�ª·�¥µnª��»��¨Ã¦�¢{��»ŴŴ�¹É��µ¦��́�·��¦¦¤
¤¸®¨µ�®¨µ¥¦¼�Â��¤¸�´Ê��µ¦Á¨nµ�·�µ��oª¥®»n�¤º°ŴŴ
�·��¦¦¤´���µ�µ¦Ŵ Á¡ºÉ°¦oµ��ªµ¤�»��µ�Ä®oÂ�n
��́Á¦¥̧�ŴÂ¨³°�Â�¦��ªµ¤¦¼o�nµ�ÇŴ�µ��µ¦�Îµ�·��¦¦¤Ŵ
�µ¦�Îµ�ªµ¤³°µ�¦nµ��µ¥Ŵ�µ¦ f��¨oµ¤Á�ºÊ°Ŵ�µ¦�¼Â¨
�ªµ¤³°µ��°�¦nµ��µ¥Ŵ Å�oÂ�nŴ�µ¦°µ��ÎÊµŴ�µ¦¨oµ�¤º°Ŵ
Á�}��o�Ŵ�¨�µ¦°�»�«¹�¬µ¦µ¥�¨»n¤Ŵ¡�ªnµŴÁ�È���́Á¦¥̧�
Ä®o�ªµ¤�Ä�Ŵ¦nª¤�Îµ�·��¦¦¤ŴÂ¨³µ¤µ¦��°��Îµ�µ¤
Á¦ºÉ°��µ¦�¼Â¨»�£µ¡Å�o�¼��o°�Ŵ ¦¼o�¹�ª·�¸�µ¦Â�¦�¢{� 
�¸É�¼�ª·�¸ŴÂ¨³µ�·�¥o°��¨´�ŴŴ�µ¦Â�¦�¢{�Ŵ�µ¦¨oµ�¤º°Å�o
�¼��o°�ŴÂ¨³�µ��µ¦�¦ª�»�£µ¡®¨�́�µ¦��́�ÎµÃ�¦��µ¦Ŵ
�Ŵ�eŴ¡�ªnµŴ�´�Á¦¸¥�¤¸Á®µ¨�¨�Ŵ»�ª·�¥µ�´ÉªÅ�³°µ��¹Ê�ŴŴ
� ��� �µ¦¡´��µ¦³���µ¦n�Á¦·¤»�£µ¡
Îµ®¦´�Á�È��´�Á¦¸¥�Ä��·É��»¦�´��µ¦� Á���µ¥Â��
Å�¥�¨µª��µ¦¡´��µ¦³��n�Á¦·¤»�£µ¡Á�È�ª´¥Á¦¸¥�
Á�}�·É��¸ÉÎµ�´�Ŵ �o°�°µ«´¥�ªµ¤¦nª¤¤º°�µ��»� iµ¥Ŵ
�nµ��µ¦�¦³�»¤�¨»n¤Ŵ �µ¦�´�Áª�¸�»¤��Ŵ Ã�¥Å�o¦nª¤�´�

�Îµ®��Â�ª�µ�Ŵªµ�Â��Ŵ¨�¤º°��·�´�·Â¨³¦nª¤�¦³Á¤·�
�¨Ŵ �¹É��µ¦¡´��µ¦³���µ¦n�Á¦·¤»�£µ¡Ŵ ¤¸�´��¸Ê Ŵ 
��Ŵ�µ¦�¦³Á¤·�£µª³»�£µ¡Ŵ�{�®µÂ¨³�ªµ¤�o°��µ¦
�oµ�»�£µ¡Ŵ Å�oÂ�nŴ �µ¦�´��¦·�µ¦�¦ª�»�£µ¡Á�È�
�´�Á¦¸¥�Ŵ�µ¦n��n°�¼o�¸É¤¸�{�®µ»�£µ¡ŴÃ�¥�µ¦�¦³µ�
�µ��´��¦¼Ŵ �¼o���¦°�Ŵ Á�oµ®�oµ�¸Éµ�µ¦�»�Ŵ Á¡ºÉ°�µ¦
¦´�¬µ�¸É�n°Á�ºÉ°��µ¦�¦³Á¤·��µ¦¦´�¦¼o�oµ�»�£µ¡�°�
Á�È��´�Á¦¸¥�Ŵ�¼o���¦°�Ŵ �»¤��Ŵ°µ�µ¦¥rŴ �µ¦�¦³Á¤·�
·É�Âª�¨o°¤Ä�Ã¦�Á¦¸¥�Â¨³�»¤��Ŵ�oµ��µ¥£µ¡Ŵ´��¤Ŵ
ª�́��¦¦¤Â¨³ª·��̧ª̧·�Ŵ��Ŵ�µ¦��́®µÂ¨³¡�́�µÁ�¦ºÉ°�¤º° 
Ä��µ¦¡´��µ»�£µ¡Ŵ Å�oÂ�nŴ �¼n¤º°�µ¦n�Á¦·¤»�£µ¡
Á�È�ª´¥Á¦¸¥�°»��¦�r�µ¦Á¨n�¨³�¦®»n�¤º°Ŵ Ã�Á�°¦rŴ 
��Ŵ�µ¦Á¦·¤¦oµ�¤¦¦��³�´�Á¦¸¥��oµ��µ¦n�Á¦·¤ 
»�£µ¡Â¨³�µ¦�j°��´��µ¦Á�È��iª¥Ŵ Å�oÂ�nŴ �µ¦¦´�¬µ
¡¥µ�µ¨�µ¤�{�®µ�¸É�¦ª�¡�Ŵ°�Â¨³µ�·��µ¦�¼Â¨
»�ª·�¥µnª��»��¨ŴÂ¨³�µ¦Ä®o�ªµ¤¦¼o¦µ¥�»��¨Ŵ ¦µ¥
�¨»n¤Ŵ Ã�¥�nµ�ºÉ°�¸É�¨·��¹Ê�Ã�¥�µ¦¤¸nª�¦nª¤Ŵ��Ŵ�µ¦
Á¦·¤¦oµ�¤¦¦��³�¼o�Îµ��́Á¦¥̧�Ä��oµ��µ¦�¼Â¨»�£µ¡Ŵ
Å�oÂ�nŴ�µ¦n�Á¦·¤»�ª·�¥µnª��»��¨Ŵ�µ¦°�Ŵµ�·�Â¨³
Ä®o��·�´�·�¦·�Ä��µ¦�¦ª�»�£µ¡�´�Á¦¸¥��oª¥��Á°�Ŵ 
��Ŵ�nµŴ Â¨³�µ¦�´��¹�£µª³»�£µ¡Ŵ�µ¦��¤¡¥µ�µ¨
Á�ºÊ°��o�Â¨³�µ¦n��n°Ŵ�µ¦�´�®o°���¤¡¥µ�µ¨Ŵ¦ª¤�´Ê�
�µ¦¡�́�µ£µª³�¼o�Îµ�°���́Á¦¥̧�ŴÂ¨³n�Á¦·¤�µ¦�Îµ�µ�
Á�}��¸¤Ŵ��Ŵ�µ¦Á¦·¤¦oµ�¤¦¦��³Â¨³«´�¥£µ¡�°�
�»¤��Ä��µ¦¦nª¤¦oµ�Á¦·¤»�£µ¡�´�Á¦¸¥�Ŵ Å�oÂ�nŴ�µ¦
¦oµ��ªµ¤�¦³®�´�¦nª¤�´�Ŵ Ä®o¤¸nª�¦nª¤Ä��µ¦Á�}�
Á�oµ�°��{�®µŴÂ¨³¦nª¤®µÂ�ª�µ�Ä��µ¦Â�oÅ��{�®µ
Ã�¥�nµ��µ¦�¦³�µ�¤®¤¼n�oµ�Ŵ¤°�®¤µ¥®�oµ�¸ÉŴ�¦³µ�
�µ¦�¼Â¨¦nª¤¦³®ªnµ��¼o�Îµ�»¤��Ŵ°¤�Ŵ�¼o���¦°�Ŵ�¼o�Îµ
�´�Á¦¸¥�ŴÂ¨³Ä®o�»¤��¤¸nª�¦nª¤Ä��µ¦ªµ�Â��Ŵ��·�´�·Ŵ
�¦³Á¤·��¨Ã�¦��µ¦»�£µ¡Ä�Ã¦�Á¦¸¥�Ŵ��Ŵ�µ¦¡´��µ
·É�Âª�¨o°¤Ä®oÁ°ºÊ°�n°ª·�¸�¸ª·�Â¨³»�£µ¡�´�Á¦¸¥�ŴÅ�oÂ�nŴ
�µ¦¨��¦·¤µ��µ¦Ä�oµ¦Á�¤¸Ä��»¤��ŴÂ¨³n�Á¦·¤�µ¦
Ä�oµ¦°ºÉ�Á¡ºÉ°Ä®oÁ�·��ªµ¤�¨°�£´¥Ŵn�Á¦·¤�µ¦¨�¨³
Á¨·�»¦µÄ��»¤��Ŵ�µ¦�j°��´��µ¦�¦³�Îµ�ªµ¤¦»�Â¦�Ä�
Á�È�Ŵ�µ¦n�Á¦·¤¤́¡�́�£µ¡�¦°��¦ª́ŴÂ¨³�µ¦n�Á¦·¤ 
¦³��»�µ£·�µ¨°µ®µ¦Ŵ ·É�Âª�¨o°¤Ä��¦°��¦´ªŴŴ 
��Ŵ Ã�¦��µ¦Â�oÅ��{�®µ»�£µ¡Á�¡µ³Ŵ Ŵ �µ¦�ÎµÁ�·�
�µ¦Ã�¦��µ¦¡·Á«¬Á¡ºÉ°Â�o�{�®µÁ�¡µ³Ŵ Á�}�Ã�¦��µ¦
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�¸É�¼o¤¸nª�Á�¸É¥ª�o°��´��µ¦n�Á¦·¤»�£µ¡�´�Á¦¸¥��µ� 
Á�oµ®�oµ�¸É£µ�¦´�Ŵ °��r�¦���¦°�nª��o°��·É�Ŵ °��r�¦
�»¤��Â¨³�¦³�µ���¼o�Ä�Å�o¦nª¤�´��´�·�Ä�Á¨º°�
�{�®µŴ¦nª¤�·�Ŵ¦nª¤�o�®µÂ�ª�µ�Â�oÅ��{�®µ�¸ÉÁ�}�Å�
Å�oŴÂ¨³¦nª¤�´���·�´�·Á¡ºÉ°Â�oÅ��{�®µ�´Ê�ÇŴ�¹É�Ä�Â�n¨³
�{�®µ¤�̧µ¦�Îµ�µ�Á®¤º°���́�oµ�Â¨³Â���nµ���́Å��oµ�
�µ¤�ªµ¤�o°��µ¦�µ¤«´�¥£µ¡�°�Ã¦�Á¦¸¥�Â¨³�ªµ¤
µ¤µ¦��°�Â�n¨³�»¤��Ŵ Å�oÂ�nŴ �µ¦Á¦·¤¦oµ�»�ª·�¥µ
nª��»��¨ŴÃ�¦��µ¦¢{��¸Ŵ�Îµ�´�Á®µÃ�¥�µ¦�¦´�ª·�¸�¸ª·�
�¦°��¦´ªŴ Ã�¦��µ¦°µ®µ¦�¨µ�ª´�Ŵ�¦³Á¤·�Ã£��µ�µ¦Ŵ
�·��µ¤Á¥¸É¥¤Ŵn�Á¦·¤»�£µ¡�·�ŴÄ®o�µ¦�¦¹�¬µÁ�¡µ³¦µ¥ŴŴ
¦oµ�¦³��Á¡ºÉ°��nª¥Á¡ºÉ°�Ŵ¡¸É�nª¥�o°�Ŵ¦oµ��¸É�¦¹�¬µÄ�
�»¤��Ŵ°°��Îµ¨´��µ¥¦nª¤�´�Â���¼¦�µ�µ¦�¦°��¦´ªŴ
Ã¦�Á¦¸¥�Ŵ�»¤��Ŵ�¦ª�¦´�¬µ®�°�¡¥µ�·Ŵ¦�¦��rŴ�j°��´�
°¥nµ��n°Á�ºÉ°�Ŵ��Ŵ�µ¦¦oµ�Á�¦º°�nµ¥�ªµ¤¦nª¤¤º°ŴÅ�oÂ�nŴ
�µ¦�¦³µ��»��µ�´��¤Ŵ Â�ª�·�Ŵ ��Ŵ ª´�»°»��¦�rŴ
Â¨³�¦´����µ��µ¦�Îµ�µ��¸ÉÁ�}�¡®»£µ�¸Ä��µ¦�¼Â¨
»�£µ¡Á�È���́Á¦¥̧��°�Ã¦�Á¦¥̧�Ŵ�»¤��Ŵ«��Ŵ°�Ŵ¦¡��Ŵ
�Â��£µ¡�¸ÉŴ��

w����¡����Ú�
 �µ¦¦oµ�Á�¦º°�nµ¥�µ¦�¼Â¨»�£µ¡Á�È���́Á¦¥̧�
Ã¦�Á¦¸¥��Îµ¦ª��¦³Áª��µ¥Â��Ŵ Á�·��µ��µ¦�¦³�»¤
Â¨�Á�¨¸É¥�°¥nµ�°·¦³Ŵ Á�µ¦¡�ªµ¤�·�Á®È��´�Â¨³�´�
¦³®ªnµ��¦¼Ŵ �¦¦¤�µ¦«¹�¬µŴ�¦¦¤�µ¦�»¤��ŴÂ¨³�¨»n¤ 
�¼oª·�´¥Ŵ�¹�Á�·��µ¦¤¸nª�¦nª¤Â��Á¦·¤¡¨´�°Îµ�µ�n��¨ 
Ä®oÁ�·��µ¦�¦�́�«́���·Ŵ¦oµ��ªµ¤�¦³®��́�°��¼o���¦°�Ŵ 
Â¨³�¦³µ��°�ªµ¤¦nª¤¤º°�µ��¦°��¦´ªŴ Ä��µ¦ 
n�Á¦·¤»�£µ¡Â�n�´�Á¦¸¥�°¥nµ��n°Á�ºÉ°����Ŵ �¹�Á�}��µ¦
Á�d�Ã°�µÄ®o�¼o�Îµ�´�Á¦¸¥�¤¸nª�¦nª¤Ä��µ¦�¦³Á¤·�
»�£µ¡Ä��¨»n¤�´�Á¦¸¥�ŴÂ¨�Á�¨¸É¥��¦³��µ¦�rŴÂ¨³
�µ¦¦oµ��ªµ¤�¦³®��́Â¨³¦oµ�Á�¦º°�nµ¥�µ¦�¼Â¨��́�¸É
�oµ������ŴÁ®�º°·É�°ºÉ�Ä��µ¦ª·�¥́�¦´Ê��¸ÊÎµÁ¦È�Å�oÃ�¥�µ¦�Îµ
�¨ª·�¸Ã¦�Á¦¸¥�n�Á¦·¤»�£µ¡¤µ�ÎµÁ�·��µ¦Ä®oÁ�}� 
¦¼��¦¦¤Ŵ°��¨o°���́�µ¦�ÎµÁ�·��µ�Á¡ºÉ°¡�́�µÃ¦�Á¦¥̧�
¼n�µ¦Á�}�Ã¦�Á¦¸¥�n�Á¦·¤»�£µ¡�¸É�o°��ÎµÁ�·��µ¦ 
Å�°¥nµ�Á�}�¦³��Ŵ�º°Ŵ�µ¦¦oµ�¡¨�́��́�»��°��»¤��
Â¨³�o°��·É�Á¡ºÉ°�n°Ä®oÁ�·�Ã¦�Á¦¸¥�n�Á¦·¤»�£µ¡Ŵ�µ¦
�´��´Ê���³�¦¦¤�µ¦Ŵ�µ¦ª·Á�¦µ³®r�µ��µ¦�rŴ �µ¦�´�

�ÎµÂ����·�´�·�µ¦Ŵ �µ¦�ÎµÁ�·��µ¦�·��µ¤�¦³Á¤·��¨
Â¨³¡´��µÁ�¦º°�nµ¥¦³�´��o°��·É��¹�¤¸�µ¦¦nª¤�´��¦´�
ª·�¸�¸ª·�Ä®o¤¸�µ¦n�Á¦·¤»�£µ¡¤µ��¹Ê�Â¨³¤¸�µ¦¦oµ�
�¦³�ª��µ¦Á¦¥̧�¦¼oÄ��»¤��Ŵ��Á�·�ª�́��¦¦¤Ä®¤nÁ¦·¤
�ªµ¤Á°ºÊ°°µ�¦�¸É¤¸°¥¼nÁ�·¤Ä��»¤��Ŵ�¹É��º°ªnµÁ�}��»�Â�È�Ŵ 
Â¨³¤¸·É�Ä��¸ÉÁ�}�°»�¦¦��n°�µ¦�ÎµÁ�·��µ�Ã¦�Á¦¸¥� 
n�Á¦·¤»�£µ¡�¹É��º°ªnµÁ�}��»�°n°��¸É�³�ÎµÅ��¦�́Á�¨¸É¥� 
�¦³�ª��´«�r�°��¼oÁ�¸É¥ª�o°�Ä�Á¦ºÉ°��°�»�£µ¡Â¨³
Ã¦�Á¦¸¥�n�Á¦·¤»�£µ¡��Ŵ �µ¦�¨¼� {�Â¨³¦oµ�Á¦·¤
¡§�·�¦¦¤»�£µ¡Ä®oÁ�·��¹Ê�Ä��´ª�´�Á¦¸¥��¹É��³�·��´ªŴ
��Á�·�Ä®�nŴ�Îµ�ªµ¤¦¼oÂ¨³��́¬³�µ�»�£µ¡Å�Ä�oÄ®oÁ�·�
�¦³Ã¥��r�n°��Á°�Â¨³�¦°��¦ª́�����ŴÎµ®¦�́�µ¦¡�́�µ
¦³���µ¦n�Á¦·¤»�£µ¡�°��´�Á¦¸¥�Ä��·É��»¦�´��µ¦Ŵ 
Á���µ¥Â��Å�¥�¨µªŴ¤¸�´Ê��µ¦�¦³Á¤·�£µª³»�£µ¡Ŵ 
�{�®µÂ¨³�ªµ¤�o°��µ¦�oµ�»�£µ¡Ŵ�µ¦��́®µÂ¨³¡�́�µ 
Á�¦ºÉ°�¤º°Ä��µ¦¡�́�µ»�£µ¡Ŵ�µ¦Á¦·¤¦oµ�¤¦¦��³ 
�´�Á¦¸¥��oµ��µ¦n�Á¦·¤»�£µ¡Â¨³�µ¦�j°��´��µ¦ 
Á�È��iª¥ �µ¦Á¦·¤¦oµ�¤¦¦��³�¼o�Îµ��́Á¦¥̧�Ä��oµ��µ¦
�¼Â¨»�£µ¡Ŵ�µ¦Á¦·¤¦oµ�¤¦¦��³Â¨³«´�¥£µ¡�°�
�»¤��Ä��µ¦¦nª¤¦oµ�Á¦·¤»�£µ¡�´�Á¦¸¥�Ŵ�µ¦¡´��µ
·É�Âª�¨o°¤Ä®oÁ°ºÊ°�n°ª·�¸�¸ª·�Â¨³»�£µ¡Á�È�Á¦¸¥������ 
Ŵ �³Á®È�Å�oªnµ¤�»¬¥rŴ »�£µ¡Â¨³·É�Âª�¨o°¤ 
¨oª�Â�nÁ�}�°��r¦ª¤¤¸�ªµ¤´¤¡´��r�´��´Ê�£µ¥Ä�
°��r�¦³�°�Â¨³¦³®ªnµ�°��r�¦³�°�Ŵ�µ¦¡¥µ�µ¨ 
Â��°��r¦ª¤Ŵ �¹�n�Á¦·¤Ä®o�´�Á¦¸¥�¤¸¦¼�Â���¸ª·��¸É
�¦³�¸�Â¨³¨³Á°¸¥�°n°�Ŵ�º°¤¸¦nµ��µ¥¤�¼¦�rŴÂ�È�Â¦�ŴŴ
³°µ�Ŵ¤�̧·�Ä��Ŵ̧�·��Ŵ̧°µ¦¤�r�n°��¨µ¥Ŵ¥º�®¥»n�Ŵ¤̧�́�¤Ŵ 
¤Á̧�¦º°�nµ¥Ŵ�¦°��¦ª́»��́�rŴ�»¤��µ¤�́�Ŵ̧¤�̧·�ª·��µ�Ŵ 
�¦µ¦��µ�Â̧¨³¤»n�¤´É�ŴÁ¥̧¨³Ŵ�Îµ�Á̧¡ºÉ°��Á°�Â¨³�́�¤�¹É�
Å�o�µ��¦³�ª��µ¦¦oµ��¦¦¥µ�µ«�µ¦�¦³�»¤ŴÂ¨�Á�¨¸É¥� 
Â��»��¦¸¥Áª�µŴ�ÎµÄ®oÅ�oª·�¸�µ¦Â¨³Ã�¦��µ¦¦ª¤�´Ê�
Å�oÁ�¦º°�nµ¥Ŵ ¦nª¤�´��·�Ŵ�o�®µŴ�oª¥�ªµ¤»�Ŵ�ªµ¤¡¹�
¡°Ä�Á�·��µ¦¥°¤¦´��´�Ŵ»��oµ¥�¥´��µ�Á�jµ®¤µ¥¦nª¤
Á¨È�ÇŴ�º°�µ��¨»n¤Á�È�¼n�»¤���´Ê�°��µ¡¥¡

xi�ª�Ù�«ÙÝ
Ŵ ��Ŵ �µ¦Â�oÅ��{�®µ»�£µ¡�´�Á¦¸¥��µ��{�®µ�¼
Á®¤º°��nµ¥ŴŴÂ�n�n°��oµ�¥µ�Ä��µ¦Â�oÅ�ŴÁ�ºÉ°��µ��o°���́�µ¦
�¦�́Á�¨¸É¥�ª·��̧ª̧·�Ŵ�¹É�Á�}��µ¦��́�µ¦Á�·��́�¤Â¨³ª�́��¦¦¤
�nµ��¦³�ª��µ¦Á¦¸¥�¦¼oÂ��Á¦·¤¡¨´�°Îµ�µ�Ä��»¤��



�� J1740#.�1(�0745'5¿�#551%+#6+10�1(�6*#+.#0&��0146*�'#56'40�&+8+5+10

81.7/'����01�����,CPWCT[���/CTEJ������

Ŵ ��Ŵ �µ¦ª·�´¥�¦´Ê��¸ÊŴ �´�ª·�´¥�Îµ®�oµ�¸Éª·�¥µ�¦
�¦³�ª��µ¦¦oµ��¦³�ª��µ¦Á¦¸¥�¦¼oÂ¨³�µ¦�´��µ¦
°��r�ªµ¤¦¼o�µ��¨»n¤�nµ�ÇŴ Ä��»¤��Ŵ�¹É�¤¸°¥¼nÁ�·¤Â�n�¼�
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Development of Health Promotion System for Primary School  

Student in Remote Communities along Thailand and Loas PDR Border

 Somjit Daenseekaew PhD* Emporn Thongkrajai PhD** Donviwat Saensom M.N.S.***
  Porntip Boonpaung M.S.(Nursing Science)*** Piches Reungsuksud PhD***

Abstract

 This participatory action research aimed to develop health promotion in selected 7 Border  
Patrol Police Schools located in the remote area of Udon Thani and Nong Kai Province,  
along Thailand and Laos border. Health assessment of the school children was performed.  Data 
were collected regarding healthcare services that the children currently received. Children  
who were found to have health problems received home visits for in-depth interview  
including both children and parents. Home environment and healthcare behaviors for children at 
home were observed during a home visit.  After the initial data were collected, the researcher team 
presented a need to develop appropriate health behaviors to the community leaders and parents in 
order for them to realize the causes and participating in developing a healthcare plan.  The data was 
shown to the school committee to initiate the health promotion program for school-aged children 
respectively.  Volunteers of this research project included students, parents, community leaders, 
teachers, healthcare providers, and researchers. 
 Results from health assessment showed that students from all participating schools had 
underweight problem although the study areas have been regard as nutritionally-rich in resources. 
Summary from a public forum of the community members stated that children’s underweight was 
resulted from several causes relating to other health problems such as dental caries, head louse, 
parasites, poor hygiene, child neglecting, and raw food consumption.  
 Participatory actions among community members, school teachers, health workers,  
and researchers were carried out by educating parents and children using booklet that was developed 
according to the community’s suggestions.  Focus group discussion among parents was conducted to 
FRQ¿UP�DJUHHPHQW�LQ�WKH�JURXS���6WXGHQW�OHDGHUV��KRXVHZLYHV��ZHUH�EHLQJ�GHPRQVWUDWHG�DQG�WUDLQHG�
until they got essential skills to help children.  Program interim meeting was conducted every two 
months to discuss and modify different strategies to enable health behavior change among children 
and parents. It was found that the number of those who had parasites and head louse decreased 
dramatically as a result of proper treatment.  Researchers and community leaders had agreed that 
the problems might reoccur if there is no long term in great need to support, continue and monitor 
the health behavior change.  Therefore, schools, community, and families are established health 
promotion program. 

Keywords: rural  community,  health  promotion  development,  school  health
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�µ¦®µ�ªµ¤�¸ÉŴ¦o°¥¨³ŴÂ¨³�nµÁ�¨¸É¥ŴŴnª��µ¦Á�¦¸¥�Á�¸¥��ªµ¤Â���nµ��°��nµÁ�¨¸É¥�n°�Â¨³®¨´��µ¦��¨°�£µ¥Ä�
�¨»n¤Ä�o�·�·Ŵ 3DLUHGŴ W�WHVWŴÂ¨³�µ¦Á�¦¸¥�Á�¸¥��ªµ¤Â���nµ��°��nµÁ�¨¸É¥¦³®ªnµ��¨»n¤£µ¥®¨´��µ¦��¨°�Ä�o�·�·Ŵ
,QGHSHQGHQWŴW�WHVWŴ
Ŵ �¨�µ¦«¹�¬µŴ¡�ªnµŴ�nµ�³Â��Á�¨¸É¥�°��ªµ¤¦¼oÄ��¨»n¤��¨°�®¨´��µ¦Ä®o�o°¤¼¨Á�¦¸¥¤�ªµ¤¡¦o°¤Ä�ª´�
�Îµ®�nµ¥¤µ��ªnµ�n°�Ä®o�o°¤¼̈ °¥nµ�¤�̧¥́Îµ��́�µ��·�·Ŵ�¸ÉŴ3Ŵ�Ŵ����Ŵnª��³Â��Á�¨¸É¥�°��ªµ¤¦¼o®¨�́Ä®o�o°¤¼̈ Á�¦¥̧¤
�ªµ¤¡¦o°¤Ä�ª´��Îµ®�nµ¥Å¤nÂ���nµ��´�¦³®ªnµ��¨»n¤��¨°�Â¨³�¨»n¤�ª��»¤Ŵnª��³Â��Á�¨¸É¥�ªµ¤ª·���´�ª¨®¨´�
Ä®o�o°¤¼̈ Á�¦¥̧¤�ªµ¤¡¦o°¤Ä��¨»n¤��¨°��o°¥�ªnµ�n°�Ä®o�o°¤¼̈ °¥nµ�¤�̧¥́Îµ��́�µ��·�·�¸ÉŴ3Ŵ�Ŵ����ŴÂ�nÅ¤n¡��ªµ¤
Â���nµ��°��³Â��Á�¨¸É¥�ªµ¤ª·���´�ª¨Â¨³�³Â��Á�¨¸É¥�°��µ¦��·�´�·�´ª¦³®ªnµ��¨»n¤��¨°�Â¨³�¨»n¤�ª��»¤Ŵ 
�¹É�°µ�Á�}��¨�µ��µ¦�¸ÉŴ �¨»n¤�ª��»¤Å�o¦´��o°¤¼¨�µ�Â®¨n�°ºÉ��¸Én�Á¦·¤�µ¦��·�´�·�´ª®¨´��nµ�´�Á¤ºÉ°�¨´�Å�°¥¼n�oµ�Ŵ
®¦º°�µ��µ¦�r��³ª´��ªµ¤ª·���´�ª¨Å¤nÁ�}��µ��µ¦�r�¸É�¼o�iª¥¦´�¦¼oªnµÁ�}��µ��µ¦�r�»��µ¤�µ¤�§¬�Ŵ̧Â¨³
�µ¦Á¨º°�Ä�oÂ��ª´��µ¦��·�´�·�´ªÂ��Á¨º°��°�Á°�Ŵ�´��´Ê��¹��ª¦¤¸�µ¦«¹�¬µ�ÎÊµÃ�¥Á¡·É¤��µ��¨»n¤�´ª°¥nµ�Â¨³�µ¦
�ª��»¤�´ªÂ�¦°ºÉ��¸É°µ�¤¸�¨�µ¦ª·�´¥ŴÂ¨³Ä�oÂ��ª´���·�°ºÉ�Ç¦nª¤�oª¥Ä��µ¦ª´�¡§�·�¦¦¤

�ÎµÎµ�´�����o°¤¼¨Á�¦¸¥¤�ªµ¤¡¦o°¤ŴŴ�ªµ¤¦¼oŴŴ�ªµ¤ª·���´�ª¨Ŵ�µ¦��·�´�·�´ª®¨´��nµ�´�®¨°�Á¨º°�®´ªÄ�
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z���ª�ÒÙ��«�Ýz����·�z�Öx�|�qÖ��
Ŵ Ã¦�®¨°�Á¨º°�®ª́Ä�ŴÁ�}�Ã¦��¸ÉÁ�·��µ�®¨°�
Á¨º°�Â���¸ÉÅ�Á¨¸Ê¥��¨oµ¤Á�ºÊ°®´ªÄ��¸�®¦º°°»��´��ÎµÄ®o
Á�·�£µª³®´ªÄ��µ�Á¨º°�Ŵ�¹É�Á�}�µÁ®�»�µ¦�µ¥�¸ÉÎµ�´�
Â¨³¤¸Â�ªÃ�o¤Á�·�¼��¹Ê��»��eŴ �µ��o°¤¼¨Îµ�´��Ã¥�µ¥
Â¨³¥»��«µ�¦r�¦³�¦ª�µ�µ¦�»�Ŵ¡�ªnµÄ��eŴ¡�«�Ŵ
����Ŵ°´�¦µ�µ¥�oª¥Ã¦�®´ªÄ��µ�Á¨º°�Á�nµ�´�Ŵ ����Ŵ
�n°�¦³�µ�¦Â���Ä���³�¸É°´�¦µ�µ¦Á�oµ¡´�¦´�¬µ�´ª
Ä�Ã¦�¡¥µ�µ¨¤¸Â�ªÃ�o¤Á¡·É¤�¹Ê�°¥nµ��n°Á�ºÉ°�Ŵ�´Ê�Â�n�eŴ
¡�«�Ŵ���������ŴÃ�¥¡�ªnµÃ¦�®ª́Ä��µ�Á¨º°�¤°̧�́¦µ
Á¡·É¤�¹Ê��µ�Ŵ����Ŵ�n°�¦³�µ�¦Ŵ�������Ŵ��Ä�Ŵ¡�«�Ŵ
����ŴÁ¡·É¤Á�}�Ŵ�����ŴÄ�Ŵ¡�«�Ŵ����ŴÂ¨³Á�}�Ŵ�����Ŵ
Ä�Ŵ¡�«�Ŵ����1 ŴÁ�n�Á�¸¥ª�´��¸ÊŴ�µ��·�·�eŴ¡�«�Ŵ�����
����Ŵ�°�Ã¦�¡¥µ�µ¨«¦�̧�¦·��¦r¡�ªnµ¤�̧Îµ�ª��¼o�iª¥
Ã¦�®¨°�Á¨º°�®´ªÄ�Á¡·É¤�¹Ê�°¥nµ��n°Á�ºÉ°�Ŵ�º°Á¡·É¤�¹Ê�
�µ�Ŵ���Ŵ¦µ¥ŴÁ�}�Ŵ����Ŵ����Ŵ����Ŵ���ŴÂ¨³Ŵ���Ŵ¦µ¥Ŵ
�µ¤¨Îµ�´��ŴÂ¨³�µ�¦µ¥�µ��·�·�°�«¼�¥r®´ªÄ�·¦·�·�·ÍŴ
£µ��³ª´�°°�Á�¸¥�Á®�º°Ŵ�´Ê�Â�n�eŴ¡�«�Ŵ���������Ŵ
¤¸�¼o�iª¥Ã¦��¨oµ¤Á�ºÊ°®´ªÄ��µ¥Á¡·É¤�¹Ê��µ�Ŵ��Ŵ¦µ¥ŴÁ�}�Ŵ
����Ŵ���ŴÂ¨³Ŵ���Ŵ¦µ¥�µ¤¨Îµ�´��Ŵ�·�·�¼o�iª¥�¸ÉÁ¡·É¤
�¹Ê��´��¨nµªÂ��Ä®oÁ®È�ªnµÃ¦��¸ÊÁ�}��{�®µÎµ�´��µ�
µ�µ¦�»��¸É�ÎµÁ�}��o°�Å�o¦�́�µ¦�¼Â¨Â�oÅ��µ��»�¨µ�¦
�¸ÉÁ�¸É¥ª�o°�ŴÃ�¥�Îµ�ª��¼o�iª¥�¸ÉÁ¡·É¤�¹Ê�Å�o¦�́�µ¦ª·Á�¦µ³®r
ªnµÁ�}��¨¤µ�µ�°»��·´¥�µ¦¦´��¦³�µ�°µ®µ¦Â¨³�µ¦
Ä�o�¸ª·��°���Å�¥�¸ÉÁ�¨¸É¥�Å�ŴŴÃ�¥¤¸�µ¦�¦·Ã£�°µ®µ¦
®ªµ�Ŵ¤´�ŴÁ�È¤ŴÁ¡·É¤¤µ��¹Ê�Ŵ¤¸�·��¦¦¤�µ��µ¥Â¨³°°�
�Îµ¨´��µ¥�o°¥¨�ŴÁ�ºÉ°��µ�¡¹É�¡µÁ��Ã�Ã¨¥¸¤µ��¹Ê�ŴÂ¨³
¤¸�ªµ¤Á�¦¸¥�Ä��µ¦�ÎµÁ�·��¸ª·��¦³�Îµª´�¼�Ŵ �µ��µ¦
Â�n��´�Ä�°µ�¸¡Ŵ�Ŵ 
Ŵ �µ¦¦�́¬µÃ¦�®¨°�Á¨º°�®ª́Ä���̧Ä��{��»��́¤Ŵ̧
�Ŵª·�¸®¨´�ÇŴÅ�oÂ�nŴ�µ¦¦´�¬µ�oª¥¥µŴ�µ¦Ä�o¨¼�Ã�i��¥µ¥
®¨°�Á¨º°�ŴÂ¨³�µ¦�nµ��́�Îµ�µ�Á�¸É¥�®¨°�Á¨º°�®ª́Ä�
®¦º°�µ¦�Îµ�µ¥¡µŴ�&RURQDU\Ŵ$UWHU\Ŵ%\SDVVŴ*UDIW�Ŵ
&$%*����Ŵ Ŵ °´�¦µ�µ¦Á¸¥�¸ª·��µ��µ¦�nµ�´�Ã�¥�´ÉªÅ�
�o°¥�ªnµ¦o°¥¨³Ŵ�Ŵ°µ�µ¦Â�n�®�oµ°��³�¸�¹Ê�¤µ��ªnµ 
¦o°¥¨³Ŵ��5 Ŵ�µ��·�·�µ¦�nµ�´�Ŵ&$%*ŴÄ��¦³Á�«Å�¥
�´Ê�Â�n�eŴ ¡�«�Ŵ ���������Ŵ ¦ª�¦ª¤Ã�¥¤µ�¤
«´¨¥Â¡�¥r�¦ª�°�Â®n��¦³Á�«Å�¥Ŵ¡�ªnµŴ�¼o�iª¥�¸ÉÁ�oµ

¦´��µ¦�nµ�´�Ŵ&$%*Ŵ�´Ê�Ä�Ã¦�¡¥µ�µ¨�°�¦´��µ¨Â¨³
Ã¦�¡¥µ�µ¨Á°���¤¸�Îµ�ª�Á¡·É¤�¹Ê��µ�Ŵ �����Ŵ ¦µ¥Ŵ
Á�}�Ŵ�����ŴÂ¨³Ŵ�����Ŵ¦µ¥�µ¤¨Îµ�´��Ŵ�µ��·�·�°�
Ã¦�¡¥µ�µ¨«¦¸��¦·��¦r�´Ê�Â�n�eŴ¡�«�Ŵ���������Ŵ¤¸ 
�¼o�iª¥Á�oµ¦�́�µ¦�nµ��́Ŵ&$%*Ŵ�Îµ�ª�Ŵ�����Ŵ¦µ¥�n°�e� 
Ä���³Á�¸¥ª�´��¸É«¼�¥r®´ªÄ�·¦·�·�·Í²Ŵ¤¸�¼o�iª¥Á�oµ¦´��µ¦
�nµ�´�Ŵ&$%*ŴÄ��eŴ¡�«�Ŵ���������Ŵ�Îµ�ª�Ŵ�¦³¤µ�Ŵ
�������Ŵ¦µ¥�n°�e�ŴŴ�µ¦¦�́¬µÃ¦�®¨°�Á¨º°�®ª́Ä���̧
�oª¥ª·�¸�µ¦�nµ�´�Ŵ&$%*Ŵ Ä�Ã¦�¡¥µ�µ¨«¦¸��¦·��¦rŴ
Â¨³«¼�¥r®´ªÄ�·¦·�·�·ÍŴ£µ��³ª´�°°�Á�¸¥�Á®�º°�¸É�nµ�¤µŴ 
�¼o�iª¥�³Å�o¦´��µ¦�´�Á�oµ°¥¼nÄ�Ã¦�¡¥µ�µ¨Á¡ºÉ°Á�¦¸¥¤
�ªµ¤¡¦o°¤�n°��nµ�´�Ŵ°¥nµ��o°¥Ŵ�Ŵª´�Ŵ®¨´��µ¦�nµ�´�Ŵ
���Ŵ ª´�Â¦��¼o�iª¥�³Å�o¦´��µ¦�¼Â¨°¥nµ�Ä�¨o�·�Ä� 
®°�¼o�iª¥ª·�§�Ŵ Á¤ºÉ°°µ�µ¦���¸ÉŴ �¼o�iª¥�³Å�o¦´��µ¦¥oµ¥
�¨´�¤µ¥´�®°�¼o�iª¥Á�·¤�¸É¦´�Åªo�n°��nµ�´�Ŵ Á¡ºÉ°�µ¦
�¼Â¨®¨´��nµ�´�Ŵ Ã�¥�´ÉªÅ��¼o�iª¥�³Å�o¦´��µ¦�Îµ®�nµ¥
£µ¥Ä�Áª¨µŴ����Ŵª´�Ŵ¥�Áªo��¦�¸¤¸£µª³Â�¦��o°�°ºÉ�Ŵ
®¨´��Îµ®�nµ¥�¦³¤µ�Ŵ���Ŵ´��µ®r�¼o�iª¥�³�¼��´�¤µ 
Ã¦�¡¥µ�µ¨°�̧�¦´Ê�Á¡ºÉ°�·��µ¤�¨�µ¦¦�́¬µÂ¨³�¦³Á¤·�
£µª³Â�¦��o°��¸É°µ�Á�·�®¨´��µ¦�nµ�´�
Ŵ �µ¦«¹�¬µ�Îµ¦n°�Ŵ Ã�¥�µ¦´¤£µ¬�r�¼o�iª¥
®¨´��nµ�´�Ŵ&$%*Ŵ��³�¸É°¥¼nÄ�Ã¦�¡¥µ�µ¨«¦¸��¦·��¦rŴ
�Îµ�ª�Ŵ�Ŵ¦µ¥Ŵ¡�ªnµŴ¤¸�¼o�iª¥�Îµ�ª�Ŵ�Ŵ¦µ¥Ä®o�o°¤¼¨ªnµ
��Á°�¤¸�ªµ¤ª·���´�ª¨ŴÁ�¦�ªnµÂ�¨�³Å¤n®µ¥Á�ºÉ°��µ�
Â�¨��µ�Ä®�nŴ�¨ª́Â�¨�·�Á�ºÊ°Ŵ�¨ª́ªnµ�³�¨�́Å��Îµ�µ�
Á®¤º°�Á�·¤Å¤nÅ�oŴÁ�¦�ªnµ��Á°��³Á�}�£µ¦³Â�n�¼o�¼Â¨ŴÄ�
�Îµ�ª��¸Ê¤¸�¼o�iª¥Ŵ�Ŵ ¦µ¥�°�ªnµ�¨´ª�³�¨´�Å�¤¸°µ�µ¦
Á®¤º°�Á�·¤°¸�Ŵ Å¤n°¥µ��o°��nµ�´�°¸�Ŵ �¨´ªªnµ�oµ�nµ�´�
°¸��³Å¤n¢g��Ŵ Á¤ºÉ°�µ¤ªnµ�·�ªnµ®¨´��nµ�´��¸ª·���Á°��³
Á�¨¸É¥�Â�¨�Å�°¥nµ�Å¦Ŵ �¼o�iª¥�»�¦µ¥Â���ªµ¤�·� 
Á®È�ªnµŴ���o°��¼Â¨��Á°�¤µ��¹Ê�Ŵ�Îµ�µ��o°¥¨�ŴÅ¤nÂ�nÄ�
ªnµ�³�¨�́Å��Îµ�µ�Á�·¤Å�o®¦º°Å¤nŴ��Å¤n�¨oµ°°�Â¦�¤µ�
Á�¦��³Á�È�®�oµ°�Á®¤º°��¸É¤µÃ¦�¡¥µ�µ¨�¦´Ê��¸ÉÂ¨oªŴÅ¤n
¤´É�Ä�ªnµ�ª¦�³�¼Â¨��Á°�°¥nµ�Å¦Ŵ�n°��oµ�ª·����́ª¨�n°
�ª̧·���Á°�Ä�°�µ��Ŵ�ªµ¤ª·����́ª¨��́�¨nµª®µ�Å¤nÅ�o
¦�́�µ¦�°��°�Â¨³Â�oÅ�°¥nµ�Á®¤µ³¤Ŵ°µ�n��¨�n°
�µ¦�¦´��´ªÂ¨³�µ¦��·�´�·�´ªŴ ¦ª¤�´Ê��»�£µ¡�¸ª·��°� 
�¼o�iª¥£µ¥®¨´��nµ�´�Å�o�Ŵ
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�¨�µ��µ¦«¹�¬µ�Îµ¦n°��µ¤�¸É�¼o�iª¥Ä®o�o°¤¼̈ ¦nª¤��́�µ¦
���ª�ª¦¦��¦¦¤ŴÂ��Ä®oÁ®È�ªnµ�µ¦�µ��ªµ¤¦¼oÂ¨³
�ªµ¤Á�oµÄ��¸É�¼��o°�ŴÁ�¸É¥ª��́Ã¦�ŴÂ�ª�µ��µ¦¦�́¬µŴÂ¨³
ª·��̧µ¦��·��́·�ª́Ŵ¦ª¤�´Ê��¦³��µ¦�r�¸ÉÅ�o¦�́�¦µ�¤µ�µ�
Â®¨n��nµ�ÇŴ¤¸�¨�n°�¦³�ª��µ¦¦´�¦¼o�¸ÉÁ�}�µÁ®�»�°�
�ªµ¤ª·����́ª¨ŴÂ¨³�µ¦Ä®o�o°¤¼̈ �¸ÉÅ¤n��́Á��ŴÅ¤n�n°Á�ºÉ°�Ŵ
�ÎµÄ®o�¼o�iª¥�µ��ªµ¤¦¼oŴ�ªµ¤Á�oµÄ�ŴÄ�Á®�»�µ¦�r�»��µ¤
�¸É�³Á�·��¹Ê� Á¤ºÉ°Á��·��´�Á®�»�µ¦�r�¦·��¸ÉÅ¤nÁ�¥�¦µ�
¤µ�n°��ÎµÄ®oÅ¤nµ¤µ¦��ª��»¤�ªµ¤¦¼o¹��oµ��·�Ä�Å�oŴ 
�¹�Á�·��ªµ¤ª·���´�ª¨�¹Ê�Ŵ �ÎµÄ®oÂ��¡§�·�¦¦¤�µ¦
��·��́·�ª́�¸ÉÅ¤nÁ®¤µ³¤°°�¤µŴÁ�n�Ŵ�°��·É�ÇŴÅ¤n�¥�́�ª́Ŵ 
¦¼o¹��ª�Â�¨¤µ��ªnµ���·Ŵ Å¤n��·�´�·�µ¤�ÎµÂ�³�ÎµŴ 
¤°̧µ¦¤�r®�»�®�·�ŴÃ¤Ã®�nµ¥Ŵ�oµª¦oµªÂ¨³�°�Å¤n®¨�́Ä�
Áª¨µ�¨µ��º�ŴÁ�}��o�� 
Ŵ £µª³Â�¦��o°��¸É¡�Ä��¼o�iª¥®¨´��nµ�´�Ŵ
&$%*Ŵ�¸É¤µ�·��µ¤�µ¦¦´�¬µÄ��nª�¦³¥³Ŵ���Ŵ´��µ®r
Â¦�®¨´��nµ�´�Ŵ Å�oÂ�nŴ °µ�µ¦�µ�oµ��¸ÉÁ¨µ³®¨°�Á¨º°�
�ª¤ŴÂ�¨�¸É�µ°´�Á�Ŵ°µ�µ¦�°�Å¤n®¨´�Ŵ Á�È��¹�Â�¨
�nµ�´��¦·Áª�®�oµ°�ŴÂ¨³°µ�µ¦Á®�ºÉ°¥Ŵ Á�}��o�Ŵ£µª³
Â�¦��o°�Á®¨nµ�¸ÊµÁ®�»®�¹É�Á�·��µ��µ¦��·�´�·�´ª�¸ÉÅ¤n
Á®¤µ³¤�°��¼o�iª¥Ŵ°´�Á�ºÉ°�¤µ�µ��µ¦Å�o¦´��o°¤¼¨�¸É
�¨»¤Á�¦º°Ŵ Å¤n�´�Á��Ŵ Á�¸É¥ª�´��µ¦�¼Â¨��Á°�Ŵ�ÎµÄ®oÅ¤n
µ¤µ¦��Îµ�o°¤¼¨�´��¨nµª¤µ�´�·�Ä�Â�oÅ��{�®µ�¸É�³
�o°�Á��·�®¨´��nµ�´�Å�oŴ �¼o�iª¥nª�®�¹É��¹���·�´�·�µ¤
�ªµ¤Á�oµÄ�Â¨³�µ¤�Îµ�°��¨nµª�µ��»��¨Ä�¨o�·�Ä�
�¦°��¦´ªŴ �ÎµÄ®o�¼o�iª¥¤¸¡§�·�¦¦¤�µ¦�¦´��´ª�¸ÉÅ¤n
Á®¤µ³¤�� Ã�¥Á¤ºÉ°«¹�¬µª·�¸�µ¦Ä®o�o°¤¼¨�¸É�nµ�¤µŴ Ä�
®°�¼o�iª¥�¸É«¹�¬µŴ¡�ªnµŴnª�Ä®�nÁ�}��µ¦¡¼�Ä®o�ÎµÂ�³�Îµ 
Â�n�¼o�iª¥Á�}�¦µ¥�»��¨Ŵ®¦º°¦µ¥�¨»n¤Ŵ�µ¤�¦³��µ¦�r
�°�Á�oµ®�oµ�¸ÉÂ�n̈ ³��ŴÄ�oÁª¨µ´Ê�Ç�¦³¤µ�Ŵ����Ŵ�µ�Ŵ̧
Á�ºÉ°��µ�Á�oµ®�oµ�¸É¤£̧µ¦³�µ�¤µ�Ŵ�µ�®°�¼o�iª¥¤Á̧°�µ¦Ŵ
�¼n¤º°®¦º°£µ¡¡¨·��¦³�°��Îµ�¦¦¥µ¥Â��Ä®o�¼o�iª¥°nµ�
Á¡·É¤Á�·¤®¨´��µ�Ä®o�o°¤¼¨Ŵ�´��´Ê��µ¦Ä®o�o°¤¼¨�µ��¦´Ê�
�¹��µ��ªµ¤�´�Á��Ŵ Å¤n�n°Á�ºÉ°�Ŵ Â¨³Å¤n¤¸�µ¦�·��µ¤
�¦³Á¤·��¨Ŵ�µ¦Ä®o�o°¤¼¨Á¡ºÉ°�µ¦�¼Â¨��Á°��°��¼o�iª¥
�º°Á�}����µ�°·¦³�¸ÉÎµ��́���µ�®�¹É��°�¡¥µ�µ¨�¸É
�³�Îµ¤µ�¹É��»�£µ¡Ä��µ¦�¼Â¨�¼o�iª¥Ŵ�¹��ª¦¤�̧µ¦«¹�¬µ
¦¼�Â���¸É¤¸�¦³·��·£µ¡Îµ®¦´��µ¦Ä®o�o°¤¼¨Â�n�¼o�iª¥

Ä�Â�n¨³�µ��µ¦�rŴ�µ��µ¦«¹�¬µ�¸É�nµ�¤µ¡�ªnµŴ�µ¦
Ä®o�o°¤¼¨Á�¦¸¥¤�ªµ¤¡¦o°¤�nª¥Ä®o�¼o¦´��o°¤¼¨¦¼o¹�ªnµ 
µ¤µ¦��ª��»¤Á®�»�µ¦�r�¸ÉÁ�·��¹Ê�Å�oŴ�µ��µ¦Â�¨�ªµ¤
®¤µ¥�°��o°¤¼¨�ªµ¤¦¼o�µ¤�¸ÉÅ�o¦´�¤µŴn��¨Ä®oµ¤µ¦�
Á��·��ªµ¤ª·���´�ª¨Ŵ Â¨³Á�·�¡§�·�¦¦¤�µ¦�¦´��´ª
�¸ÉÁ®¤µ³¤11Ŵ �´��´Ê��¼oª·�´¥�¹��Ä�«¹�¬µ�¨�°��µ¦Ä®o
�o°¤¼¨Á�¦¸¥¤�ªµ¤¡¦o°¤�n°��Îµ®�nµ¥�n°�ªµ¤¦¼oŴ �ªµ¤
ª·���´�ª¨ŴÂ¨³�µ¦��·�´�·�´ª�°��¼o�iª¥®¨´��nµ�´�®¨°�
Á¨º°�®´ªÄ�

����¤��Ý�|zÐw���¡}��
Ŵ Á¡ºÉ°��°��¦³·��·£µ¡�°��µ¦Ä®o�o°¤¼¨
Á�¦¸¥¤�ªµ¤¡¦o°¤�n°��Îµ®�nµ¥Ŵ�n°�ªµ¤¦¼oŴ �ªµ¤ª·��
��́ª¨ŴÂ¨³�µ¦��·��́·�ª́�°��¼o�iª¥®¨�́�nµ��́®¨°�Á¨º°�
®´ªÄ�

w���«Ù�z¡�w���¡}��
Ŵ �µ¦ª·�¥́�¦´Ê��¸ÊÄ�o�§¬��̧µ¦�¦�́��Á°�Ŵ�6HOIy
UHJXODWLRQŴWKHRU\�Ŵ�°�Ŵ/HYHQWKDOŴÂ¨³Ŵ-RKQVRQ11Ŵ�¹É�¤¸
¤Ã��´«�r®¨´�Á�¸É¥ª�´��µ¦¦oµ�ŴÂ��Â���ªµ¤¦¼o�ªµ¤
Á�oµÄ�Ŵ �6FKHPD�Ŵ ®¦º°£µ¡Ä��·���µ�µ¦Ŵ �0HQWDOŴ 
LPDJH�Ŵ�¹É�Á�}�Ã�¦�¦oµ��ªµ¤¦¼o�ªµ¤Á�oµÄ�Ŵ�&RJQLWLYHŴ
VWUXFWXUH�Ŵ�¸É�´��o°��¸É¤�»¬¥r¦oµ��¹Ê��µ��¦³��µ¦�r
�nµ�ÇŴ�¸É�nµ�¤µŴÃ�¥Â��Â���ªµ¤¦¼o�ªµ¤Á�oµÄ��¸É¦oµ�
�¹Ê��³Á�}��ª́�¸Ê�Îµ�ªµ¤�Ä��°�¤�»¬¥rŴÁ¡ºÉ°Á�}�Â�ª�µ�
Ä��µ¦�´�Á�È��o°¤¼¨°¥nµ�Á�}�¦³��Â¨³Ä�o�o°¤¼¨�¸É¤¸°¥¼n
�ÎµÅ�¼n�µ¦�¦³�Îµ¡§�·�¦¦¤°¥nµ�¤¸Á�jµ®¤µ¥�� 

�¡�¢�·�ªÙ¡Ùw���¡}��
Ŵ �µ¦ª·�´¥�¸ÊÁ�}��µ¦ª·�´¥�¹É���¨°�Ŵ �4XDVL�Ŵ 
H[SHULPHQWDOŴ UHVHDUFK�Ŵ �¨»n¤�´ª°¥nµ�Á�}��¼o�iª¥®¨´�
�µ¦�nµ�´��Îµ�µ�Á�¸É¥�Áo�Á¨º°�®´ªÄ�Ŵ �&$%*�Ŵ Á�}�
�¦´Ê�Â¦��¸É¤¸�»�¤�´�·�¦��µ¤Á���r�´�Á�oµ�¸É¤µ¦´��µ¦
¦´�¬µŴ�¸ÉÃ¦�¡¥µ�µ¨«¦¸��¦·��¦rÂ¨³«¼�¥r®´ªÄ�·¦·�·�·Í 
£µ��³ª´�°°�Á�¸¥�Á®�º°Ŵ �´�®ª´��°�Â�n�Ŵ �Îµ�ª�Ŵ 
��Ŵ ��Ŵ �ÎµÁ�·��µ¦«¹�¬µ¦³®ªnµ�Á�º°�¡§«�·�µ¥�Ŵ
¡�«�����Ŵ�¹�Á¤¬µ¥�Ŵ¡�«�����Ŵ Ŵ �¨»n¤�´ª°¥nµ��¸É¤¸
�»�¤��́·�¨oµ¥�¨¹���́Ä��oµ�°µ¥»Â¨³Á¡«Å�o¦�́�µ¦��́
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�¼nÁ�oµ�¨»n¤��¨°�Â¨³�¨»n¤�ª��»¤Ŵ�¨»n¤¨³Ŵ��Ŵ��ŴÃ�¥
�¼o�iª¥Ä��¨»n¤�ª��»¤Å�o¦´��µ¦�¼Â¨Â¨³�ÎµÂ�³�Îµ®¨´�
�nµ�´��µ¤���·Ŵ nª��¨»n¤��¨°��³Å�o¦´��µ¦Ä®o�o°¤¼¨
Á�¦¸¥¤�ªµ¤¡¦o°¤Á¡ºÉ°�µ¦�¼Â¨��Á°�®¨´��nµ�´��nµ� 
ª¸�·�´«�rŴ�Îµ�ª�Ŵ�Ŵ�¦´Ê�Ç¨³Ŵ��ŴÂ¨³Ŵ��Ŵ�µ�¸Ŵ�µ¤¨Îµ�´�Ŵ
Á�ºÊ°®µ�¸É�nµ¥�°�Ä�ºÉ°ª�̧·�«́�rŴ¡�́�µ�¹Ê��µ¤�§¬��̧µ¦
�¦´���Á°�ŴÂ¨³Å�o¦´��µ¦�¦³Á¤·��ªµ¤�¦��µ¤Á�ºÊ°®µ
Ã�¥�¼o�¦��»�ª»�·Ŵ�Ŵ�nµ�Ŵ�Îµ�ª��nµ�´��¸�ªµ¤�¦��°�
Á�ºÊ°®µÅ�oŴ����
Ŵ Á�¦ºÉ°�¤º°�¸ÉÄ�oÁ�È�¦ª�¦ª¤�o°¤¼¨Ŵ �¦³�°�
�oª¥Ŵ��ŴÂ���´��¹��o°¤¼¨nª��»��¨Ŵ��ŴÂ��ª´��ªµ¤¦¼o 
Îµ®¦´��¼o�iª¥®¨´��nµ�´�®¨°�Á¨º°�®´ªÄ�Ŵ��ŴÂ��ª´�
�ªµ¤ª·���´�ª¨ŴÂ¨³Ŵ��ŴÂ��ª´��µ¦��·�´�·�´ªÁ¤ºÉ°�¨´�
Å�°¥¼n�oµ�ŴÃ�¥�nµ�ªµ¤Á�¸É¥��°�Â��ª�́�ªµ¤¦¼oŴ�Îµ�ª�
�µ�¼�¦�¼Á�°¦r¦·�µ¦r��́Ŵ�.XGHU�5LFKDUGVRQŴIRUPXOD�Ŵ
Å�o�nµ´¤�¦³·��·ÍÁ�nµ�´�Ŵ����Ŵnª�Â��ª´��ªµ¤ª·��
�´�ª¨Â¨³Â��ª´��µ¦��·�´�·�´ª®¨´��nµ�´��ÎµÅ�®µ�nµ
¤́�¦³·��·Í�°�Â°¨¢µ�°��¦°��µ�Ŵ�&URQEDFKuVŴƠ�Ŵ
Å�oŴ����ŴÂ¨³Ŵ����Ŵ�µ¤¨Îµ�´�
Ŵ �µ¦Á�È�¦ª�¦ª¤�o°¤¼¨Ã�¥�µ¦�´�Á¨º°��¨»n¤
�´ª°¥nµ��¸É¤¸�»�¤�´�·�µ¤�¸É�Îµ®��Ŵ�¨nµª�º°ŴÁ�}��¼o�iª¥
¦´��µ¦¦´�¬µÃ�¥�µ¦�nµ�´�Ŵ&$%*ŴÁ�}��¦´Ê�Â¦�Ŵ¤¸¦³�´�
�ªµ¤¦¼o¹��´ª�Ŵ̧µ¤µ¦��·��n°ºÉ°µ¦¡¼��»¥Ŵ°nµ�Ŵ Á�¸¥�Ŵ
Â¨³¢{�£µ¬µÅ�¥Å�o¤¸¦³�´�¤¦¦�£µ¡�°�®´ªÄ��n°�
Â¨³®¨�́�nµ��́°¥¼nÄ�¦³��́Ŵ���Ŵ�¦³Á¤·�Ã�¥Ä�oÁ���r�°�Ŵ
1HZŴ<RUNŴ+HDUWŴ$VVRFLDWLRQŴ�1<+$�Ŵ&ODVVLűFDWLRQŴŴŴ
¤¸�³Â���ªµ¤�ª��o°¥�ªnµŴ�Ŵ�µ�Ŵ��Ŵ�³Â��Ä�ª´��¸É
�¦³Á¤·�ŴÂ¨³¥·��¸Á�oµ¦nª¤�µ¦ª·�´¥Ŵ �µ��´Ê��¼oª·�´¥�¸ÊÂ��
ª�́�»�¦³��rÂ¨³�´Ê��°��°��µ¦�Îµª·�¥́ŴÂ�o�·��·Ä��µ¦
�´�·�Ä�Á¨º°�Á�oµ¦nª¤®¦º°Å¤nÁ�oµ¦nª¤�µ¦ª·�´¥Ŵ®¦º°°°�
�µ��µ¦ª·�¥́Å�o�¨°�Áª¨µŴÃ�¥Å¤n¤�̧¨�¦³���n°�µ¦�¼Â¨
�¸ÉÅ�o¦´��µ�Á�oµ®�oµ�¸É
Ŵ �o°¤¼¨nª��»��¨�Îµ¤µª·Á�¦µ³®r�oª¥�·�·Á�·�
¡¦¦�µÃ�¥�µ¦®µ�ªµ¤�¸ÉŴ ¦o°¥¨³Ŵ �nµÁ�¨¸É¥Ŵ nª��µ¦
Á�¦¸¥�Á�¸¥��ªµ¤Â���nµ��°��³Â��Á�¨¸É¥�n°�Â¨³
®¨´��µ¦��¨°�£µ¥Ä��¨»n¤Ä�o�·�·Ŵ 3DLUHGŴ W�WHVWŴÂ¨³
�µ¦Á�¦¥̧�Á�¥̧��ªµ¤Â���nµ��°��³Â��Á�¨¸É¥®¨�́�µ¦
��¨°�¦³®ªnµ��¨»n¤Ä�o�·�·Ŵ,QGHSHQGHQWŴŴW�WHVW

Ú�w���¡}��
Ŵ ��Ŵ �o°¤¼¨nª��»��¨�°��¨»n¤�´ª°¥nµ�Ŵ �µ�
�µ¦«¹�¬µ¡�ªnµ�¨»n¤�´ª°¥nµ��´Ê�°��¨»n¤¤¸¨´�¬�³�¸É
�¨oµ¥�¨¹��´�Ŵ�º°Ŵ Á�}�Á¡«�µ¥¤µ��ªnµÁ¡«®�·�Ŵ Á�}�
Á¡«�µ¥¦o°¥¨³Ŵ�����Ŵ Á¡«®�·�¦o°¥¨³Ŵ�����Ŵ¤¸�nª�
°µ¥»°¥¼n¦³®ªnµ�Ŵ�����Ŵ�eŴ¦o°¥¨³Ŵ����� �¨»n¤�´ª°¥nµ�
nª�Ä®�n�´��º°«µ�µ¡»��Ŵ ¤¸�µ�£µ¡¤¦�¼n  
¦o°¥¨³Ŵ�����Ŵ¦o°¥¨³Ŵ�����Ŵ¤¸�µ¦«¹�¬µ¼�»�°¥¼nÄ�
¦³�´��¦³�¤«¹�¬µŴ Â¨³�¦³�°�°µ�¸¡Á�¬�¦�¦¦¤
¦o°¥¨³Ŵ�����Ŵ
Ŵ ��Ŵ �¦³·��·£µ¡�°��µ¦Ä®o�o°¤¼¨Á�¦¸¥¤
�ªµ¤¡¦o°¤�n°��Îµ®�nµ¥Ŵ�n°�ªµ¤¦¼oŴ�ªµ¤ª·����́ª¨ŴÂ¨³
�µ¦��·�´�·�´ª�°��¼o�iª¥®¨´��nµ�´�®¨°�Á¨º°�®´ªÄ�
Ŵ Ŵ ���Ŵ �³Â��Á�¨¸É¥�°��ªµ¤¦¼oÄ��¨»n¤
��¨°�®¨´�Ä®o�o°¤¼¨Á�¦¸¥¤�ªµ¤¡¦o°¤Ä�ª´��Îµ®�nµ¥
¤µ��ªnµ�n°�Ä®o�o°¤¼¨°¥nµ�¤¸�´¥Îµ�´��µ��·�·�¸É¦³�´�Ŵ
����
Ŵ Ŵ ���Ŵ �³Â��Á�¨¸É¥�°��ªµ¤¦¼o®¨�́Ä®o�o°¤¼̈
Á�¦¥̧¤�ªµ¤¡¦o°¤Ä�ª�́�Îµ®�nµ¥Ä��¨»n¤��¨°�Â¨³�¨»n¤
�ª��»¤Å¤nÂ���nµ���́°¥nµ�¤�̧¥́Îµ��́�·�·�¸É¦³��́Ŵ����
Ŵ Ŵ ���Ŵ �³Â��Á�¨¸É¥�°��ªµ¤ª·���´�ª¨
Ä��¨»n¤��¨°�®¨´�Ä®o�o°¤¼¨Á�¦¸¥¤�ªµ¤¡¦o°¤Ä�ª´�
�Îµ®�nµ¥�o°¥�ªnµ�n°�Ä®o�o°¤¼̈ °¥nµ�¤�̧¥́Îµ��́�µ��·�·
�¸É¦³�´�Ŵ����
Ŵ Ŵ ���Ŵ �³Â��Á�¨¸É¥�°��ªµ¤ª·����́ª¨®¨�́
Ä®o�o°¤¼̈ Á�¦¥̧¤�ªµ¤¡¦o°¤Ä�ª�́�Îµ®�nµ¥Ä��¨»n¤��¨°�
Â¨³�¨»n¤�ª��»¤Å¤nÂ���nµ���́°¥nµ�¤�̧¥́Îµ��́�µ��·�·
�¸É¦³�´�Ŵ����
Ŵ Ŵ ���Ŵ �³Â��Á�¨¸É¥�°��µ¦��·�´�·�´ªÁ¤ºÉ°
¤µ�·��µ¤�µ¦¦´�¬µÄ��¨»n¤��¨°�Â¨³�¨»n¤�ª��»¤Å¤n
Â���nµ��´�°¥nµ�¤¸�´¥Îµ�´��µ��·�·�¸É¦³�´�Ŵ����

w����¡����Ú�
Ŵ ��Ŵ �³Â��Á�¨¸É¥�°��ªµ¤¦¼oÄ��¨»n¤��¨°�
®¨´�Ä®o�o°¤¼¨Á�¦¸¥¤�ªµ¤¡¦o°¤Ä�ª´��Îµ®�nµ¥¤µ��ªnµ
�n°�Ä®o�o°¤¼¨Ŵ°£·�¦µ¥Å�oªnµŴ�µ¦Ä®o�o°¤¼¨Á�¦¸¥¤�ªµ¤
¡¦o°¤�µ¤�§¬�¸�°�Ŵ/HYHQWKDOŴÂ¨³Ŵ-RKQVRQŴ�nµ�ºÉ°
ª�̧·�«́�r�nª¥Ä®o�¼o�iª¥Å�oÄ�o�¦³µ�¤́�́Å�o®¨µ¥�µ�Ä�
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�µ¦¦´�¦¼o�o°¤¼¨�¸É�nµ¥�°�Ŵ Å�oÂ�nŴ �µ¦¦´�¦¼o�µ��µ¦Ä�o�µ
�¼Â¨³®¼¢{�¦ª¤�´��¹�¦o°¥¨³Ŵ�����Ŵ��Ŵ�ÎµÄ®oµ¤µ¦�Â�¨
�ªµ¤®¤µ¥�°��o°¤¼¨Á�}��ªµ¤¦¼o�ªµ¤Á�oµÄ�Ŵ�´��´Ê�Á¤ºÉ°
�¦³Á¤·��ªµ¤¦¼o®¨�́Ä®o�o°¤¼̈ Á�¦¥̧¤�ªµ¤¡¦o°¤�¹�¡�ªnµ
�¼o�iª¥¤¸�ªµ¤¦¼oÁ¡·É¤�¹Ê�ŴŴ
Ŵ ��Ŵ �³Â��Á�¨¸É¥�°��ªµ¤¦¼o®¨´�Ä®o�o°¤¼¨
Á�¦¸¥¤�ªµ¤¡¦o°¤Ä�ª´��Îµ®�nµ¥¦³®ªnµ��¨»n¤��¨°�
Â¨³�¨»n¤�ª��»¤Å¤nÂ���nµ��´�°¥nµ�¤¸�´¥Îµ�´�Ŵ °µ�
°�·�µ¥Å�oªnµÄ�ª´��Îµ®�nµ¥�¼o�iª¥Ä��¨»n¤�ª��»¤Å�o¦´�
�o°¤¼¨�µ¦�¼Â¨��Á°�Á¤ºÉ°�¨´��oµ��µ�Á�oµ®�oµ�¸ÉŴ �¹É�¤¸
Á�ºÊ°®µÄ�¨oÁ�¸¥��´��o°¤¼¨Á�¸É¥ª�´�ª·�¸�µ¦Ŵ �3URFHGXUDOŴ 
LQIRUPDWLRQ�Ŵ Â¨³�o°¤¼¨�ÎµÂ�³�Îµ�¸É Á�¸É¥ª�o°��´�
¡§�·�¦¦¤Â¨³�µ¦�´��µ¦�´�Á®�»�µ¦�r�¸É Á�·��¹Ê�Ŵ 
�%HKDYLRUDOŴ DQGŴ FRSLQJŴ LQVWUXFWLRQ�Ŵ�µ¤�§¬�¸�°�Ŵ
/HYHQWKDOŴ Â¨³Ŵ -RKQVRQŴ �ÎµÄ®o¤¸�ªµ¤¦¼oÁ¡·É¤�¹Ê�Ŵ Â�n
°¥nµ�Å¦�È�µ¤�o°¤¼̈ �¸É�¨»n¤�ª��»¤°µ�Å¤nÅ�o¦�́�º°�o°¤¼̈
��·��n��°��ªµ¤¦¼o¹�Ŵ�6HQVRU\ŴLQIRUPDWLRQ�Ŵ�¹É�Å¤nÅ�o
�¼�ª´��¨Ä�ª´��Îµ®�nµ¥Ŵ Á�ºÉ°��µ��o°¤¼¨��·��´��¨nµª�³
�¼����ÎµÂ¨³�Îµ¤µÄ�oÁ¤ºÉ°Á��·��´�Á®�»�µ¦�r�¦·��¸É¦´�
¦¼oªnµÁ�}�Á®�»�µ¦�r�»��µ¤Ŵ°��¨o°��´��¨�µ¦«¹�¬µ
�°�Ŵ¨�µª´¨¥rŴ Ŵ�¼¦�³�d¥³ª�«r15Ŵ�¸É¡�ªnµ�¼o�¸ÉÅ�o¦´��o°¤¼¨
Á�¦¥̧¤�ªµ¤¡¦o°¤�³Á�·��ªµ¤¦¼o�ªµ¤Á�oµÄ�Â¨³µ¤µ¦�
���Îµ�o°¤¼̈ Å�o��̧ªnµ�¼o�¸ÉÅ¤nÅ�o¦�́�o°¤¼̈ Á�¦¥̧¤�ªµ¤¡¦o°¤Ŵ
Ŵ ��Ŵ �³Â��Á�¨¸É¥�°��ªµ¤ª·���´�ª¨Ä��¨»n¤
��¨°�®¨´�Ä®o�o°¤¼¨Á�¦¸¥¤�ªµ¤¡¦o°¤Ä�ª´��Îµ®�nµ¥
¨�¨�ŴÃ�¥�³Â��Á�¨¸É¥�n°�Ä®o�o°¤¼̈ Á�nµ��́Ŵ�����ŴÂ¨³
®¨´�Ä®o�o°¤¼¨Á�nµ�´�Ŵ�����Ŵ°£·�¦µ¥Å�oªnµŴ�µ¦Ä®o�o°¤¼¨
Á�¦¥̧¤�ªµ¤¡¦o°¤�nµ�ºÉ°ª�̧·�«́�rŴ�nª¥Ä®o�¼o�iª¥¤°�Á®È�
£µ¡Á®�»�µ¦�r�¸É�³Á�·��¹Ê�Â¨³�¦µ��ªµ¤¦¼o¹��nµ�Ç�¸É�³
�o°��¦³�Å�o�´�Á��Ŵ�¦°��¨»¤Ŵ�¦��´��ªµ¤Á�}��¦·�Ŵ
�¼o�iª¥�¹�Á�·��ªµ¤Á�oµÄ�Ä�¨Îµ�´�Á®�»�µ¦�r�¸É�³Á�·��¹Ê�
Á¤ºÉ°�¨´�Å�°¥¼n�oµ�Ŵ�ÎµÄ®o�ª��»¤£µ¡�·�Ä�Ä®o¡¦o°¤
�¸É�³Á��·�Á®�»�µ¦�rÅ�oŴ�¹�¤¸�ªµ¤ª·���´�ª¨¨�¨�Ŵ
Ŵ ��Ŵ �³Â��Á�¨¸É¥�°��ªµ¤ª·���´�ª¨®¨´�Ä®o
�o°¤¼¨Á�¦¸¥¤�ªµ¤¡¦o°¤Ä�ª´��Îµ®�nµ¥¦³®ªnµ��¨»n¤
��¨°�Â¨³�¨»n¤�ª��»¤Å¤nÂ���nµ��´�°¥nµ�¤¸�´¥Îµ�´�Ŵ
Ã�¥�³Â��Á�¨¸É¥Ä��¨»n¤�ª��»¤Ŵ Á�nµ�´�Ŵ �����ŴÂ¨³
Ä��¨»n¤��¨°�Á�nµ�´�Ŵ�����Ŵ�¹É�°µ�°�·�µ¥Å�oªnµ�¨»n¤

�ª́°¥nµ�¤�̧�µ�Á¨È�Á�·�Å�Ŵ�ÎµÄ®oÂ¤o�³Á®È�Â�ªÃ�o¤�ªµ¤
Â���nµ��°��ªµ¤ª·����́ª¨Â�nÅ¤n�¹�¦³��́Â���nµ�°¥nµ�
¤�̧¥́Îµ��́�µ��·�·ŴŴ�°��µ��¸Ê�µ¤�§¬��̧°�Ŵ/HYHQWKDOŴ
Â¨³Ŵ-RKQVRQ11Ŵ�µ¦�ª��»¤Á®�»�µ¦�rÁ�¡µ³®�oµ�¸É¦´�¦¼o
ªnµÁ�}�Á®�»�µ¦�r�»��µ¤Å�oŴ ¦³�´��ªµ¤ª·���´�ª¨�³¨�
¨�ŴÂ�nÄ��µ��µ¦�r�¸É�Îµ�µ¦«¹�¬µŴ Á®�»�µ¦�r�»��µ¤
�´��¨nµª¥´�Å¤nÁ�·�Ŵ �¹��ÎµÄ®oª´��¨�°�¦³�´��ªµ¤ª·��
�´�ª¨Å�oÅ¤n�´�Á��Ŵ Â�n°¥nµ�Å¦�È�µ¤�¨�µ¦«¹�¬µ�¸Ê¤¸
�ªµ¤°��¨o°���́�¨�µ¦«¹�¬µ�¸É�nµ�¤µÄ��µ¦Ä®o�o°¤¼̈
�n°��Îµ®�nµ¥Â�n�¼o�iª¥®¨�́�nµ��́�Îµ�µ�Á�¸É¥�®¨°�Á¨º°�
®´ªÄ�Á¡ºÉ°ª´��¨¨´¡�r�µ¦¢g���´ª®¨´��nµ�´�Ŵ¡�ªnµ�µ¦Ä®o
�o°¤¼¨Ä®o�¨�¸�n°�µ¦�Îµ�µ��oµ�¦nµ��µ¥Â�nÅ¤nn��¨�n°
�oµ��·�Ä�Ä��µ¦¢g���´ª®¨´��nµ�´������

Ŵ �� �³Â��Á�¨¸É¥�°��µ¦��·�´�·�´ªÁ¤ºÉ°¤µ
�·��µ¤�µ¦¦´�¬µ¦³®ªnµ��¨»n¤��¨°�Â¨³�¨»n¤�ª��»¤
Å¤nÂ���nµ���́°¥nµ�¤�̧¥́Îµ��́Ŵ�´Ê��¸Ê°µ�Á�ºÉ°��µ�¤�̧{��¥́
£µ¥�°�°ºÉ�ÇŴ Á�n�Ŵ�¨»n¤�ª��»¤°µ�Âª�®µ�o°¤¼¨�µ�
Â®¨n�°ºÉ�Ç�¸É¤¸�¨�n°�µ¦��·�´�·�´ªŴ�°��µ��¸ÊÁ�¦ºÉ°�¤º°
�¸ÉÄ�oÁ�}�Â��ª�́�µ¦��·��́·�ª́Á¤ºÉ°�¨�́Å�°¥¼n�oµ�Ã�¥Ä®o 
�¼o�iª¥Á¨º°��°�Á°�Ŵ°µ�ª�́¡§�·�¦¦¤�µ¦��·��́·�ª́�°�
�¼o�iª¥�µ¤�ªµ¤Á�}��¦·�Å¤nÅ�o�´Ê�®¤�Ŵ Á�ºÉ°��µ��¼o�iª¥
°µ��³�°��Îµ�µ¤Á¡ºÉ°�o°��µ¦Á°µÄ��¼oª·�´¥Ŵ

xi�ª�Ù�«ÙÝ
Ŵ �¨�µ��µ¦«¹�¬µ�¸Ê¡�ªnµ�µ¦Ä®o�o°¤¼¨Á�¦¸¥¤
�ªµ¤¡¦o°¤Â¤o�³�nª¥Ä®o�¼o�iª¥¤¸�ªµ¤¦¼oÁ¡·É¤�¹Ê�Ŵ Â¨³¤¸
�ªµ¤ª·���´�ª¨¨�¨�ŴÂ�nÅ¤n¡��ªµ¤Â���nµ�¦³®ªnµ�
�¨»n¤Ŵ �´��´Ê��¹��ª¦¤¸�µ¦«¹�¬µ�ÎÊµÃ�¥Á¡·É¤��µ��¨»n¤
�ª́°¥nµ�Â¨³�ª��»¤�ª́Â�¦Â�¦��o°��¸É°µ�¤�̧¨�n°�µ¦
«¹�¬µŴ Á�n��µ¦Å�o¦´��o°¤¼¨�µ�Â®¨n�°ºÉ�Ŵ®¦º°�µ¦«¹�¬µ
£µ¥Ä�o�µ��µ¦�r�¸É°��¨o°��µ¤Â�ª�·��§¬�¸¤µ�
�¹Ê�ŴÁ�n�Ä�£µª³�¸ÉÁ��·�£µª³�»��µ¤Â¨³�¦³�»o�Ä®oÁ�·�
�ªµ¤ª·����́ª¨ŴÂ¨³�ª¦Á¨º°��µ¦ª�́�¨Â��°ºÉ�¦nª¤�oª¥
Ä��µ¦ª�́�µ¦��·��́·�ª́ŴÁ�n�ŴÂ����́�¹�®¦º°Â���́Á��
¡§�·�¦¦¤Ŵ
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Effects of Preparatory Information Intervention on Knowledge, 
Anxiety, and Self-Care Practice among Patients Underwent  

Coronary Artery Bypass Graft Surgery

  Yupin Sanckamanee M.N.S.*  Wasana Ruisungnoen PhD**

Abstract
 This quasi-experimental study aimed to investigate the effects of preparatory information 
intervention on knowledge, anxiety, and self-care practice at home among a group of patients who 
underwent coronary artery bypass graft (CABG) surgery. Leventhal & Johnson’s Self-regulation 
theory was used as a conceptual framework. Sample was selected from patients who met inclusionary  
FULWHULD�DQG�ZHUH�DGPLWWHG�IRU�WKH�¿UVW�&$%*�VXUJHU\�DW�6ULQDJDULQG�+RVSLWDO�DQG�4XHHQ�6LULNLW�
Heart Center in Khon Kaen province. The study was conducted during November 2010 to April 
2011 in which 34 patients volunteered to participate in the intervention. There were 17 subjects in 
both control and intervention groups that were allocated to the group using paired-match method. 
The control group received usual post-CABG care whereas those in the intervention group received 
preparatory information regarding post-operative care based on Self-regulation theory via video 
media. The intervention consisted of 2 consecutive video instruction sessions. The content in the 
video was rated for item relevance by a group of experts in which a content validity index of 0.75 
was obtained. The instruments for data collection were personal data form, knowledge assessment 
questionnaire, anxiety assessment questionnaire, and post operative home self-care questionnaire. 
Descriptive data were analyzed in frequency, percentage, and means values. A comparison of  
outcome difference within the group was analyzed by the paired t-test while independent t-test was 
used for a comparison of difference between groups.  
� )LQGLQJV�IURP�WKLV�VWXG\�VKRZHG�WKDW�WKHUH�ZDV�D�VLJQL¿FDQWO\�KLJKHU�SRVW�WHVW�WKDQ�SUH�WHVW�
average knowledge score in the intervention group on the discharge day at p<0.05. However, there 
was no difference in average knowledge score between control and intervention groups.  Regarding 
DQ[LHW\�RQ�WKH�GLVFKDUJH�GD\��WKHUH�ZDV�D�VLJQL¿FDQWO\�ORZHU�DYHUDJH�VFRUH�SRVW�WHVW�WKDQ�SUH�WHVW�DW�
p<0.05. Similarly to knowledge, there was no difference on anxiety between control and intervention 
group. On the follow-up day, there was no difference of average self-care practice scores between 
the groups.  In conclusion, this study demonstrates no difference between experiment and control 
groups on anxiety and self-care practice, which can be explained by contamination knowledge from 
other sources given to the control group, circumstances in which anxiety was measured differed 
from the theory, and use of self-report measurement for self-care practice.  Therefore, study should 
be replicated in the larger sample with careful control of extraneous factors and include other type 
of behavior measurement.

Keywords: preparatory information, knowledge, anxiety, and post-CABG self-care practice

*Student of Master of Nursing Science, Master of Nursing Science Program in Adult Nursing, Faculty of Nursing, 
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 �µ¦ª·Á�¦µ³®r�o°¤¼¨� �o°¤¼¨�´ÉªÅ��°��¨»n¤
�ª́°¥nµ�Ä�o�µ¦Â��Â���ªµ¤�¸ÉŴ¦o°¥¨³Ŵ�nµÁ�¨¸É¥Ŵnª�Á�¸É¥�
Á��¤µ�¦�µ�ŴŴÁ�¦¥̧�Á�¥̧��nµÁ�¨¸É¥Ä�o�·�·�µ¦��°��Ŵ̧ 
�,QGHSHQGHQWŴ W�WHVW�Ŵ Á�¦¸¥�Á�¸¥�´�nª�Ä�o�µ¦ 
��°�Å�Â�ª¦rŴ�&KL�6TXDUHŴ7HVW�ŴÂ¨³Á�¦¸¥�Á�¸¥�
�nµ�¨µ�Ä�o�µ¦��°�Ŵ0DQQ�:KLWQH\Ŵ8�WHVW

Ú�w���¡}��
 ��� ¨´�¬�³�´ÉªÅ��°��¨»n¤�´ª°¥nµ�Ŵ Á¤ºÉ°
¡·�µ¦�µ�µ��nµÁ�¨¸É¥�°�°µ¥»Ŵ Ŵ nª�¼�Ŵ�ÎÊµ®�´��¼o�¨°�
�n°��´Ê��¦¦£rŴ�ÎÊµ®�´�Á¤ºÉ°�¨°�Ŵ°µ¥»�¦¦£rŴÂ¨³�ÎÊµ®�´� 
�µ¦�Â¦��¨°�Ŵ¡�ªnµ¤¸¨´�¬�³Ä�¨oÁ�¸¥��´�¦³®ªnµ�
�¨»n¤�ª��»¤Â¨³�¨»n¤��¨°�Ŵ Ã�¥�¨»n¤�ª��»¤¤¸°µ¥»
Á�¨¸É¥Ŵ �����Ŵ �eŴ �6'Ŵ  Ŵ �����Ŵ �ÎÊµ®�´�Á�¨¸É¥�n°� 
�´Ê��¦¦£rŴ�����Ŵ�·Ã¨�¦¤́Ŵ�6'Ŵ Ŵ�����Ŵ�ÎÊµ®��́Á�¨¸É¥Á¤ºÉ°
�¨°�Ŵ�����Ŵ�·Ã¨�¦´¤Ŵ�6'Ŵ Ŵ�����Ŵnª�¼�Ã�¥Á�¨¸É¥Ŵ
������ŴÁ���·Á¤�¦Ŵ�6'Ŵ Ŵ�����Ŵ°µ¥»�¦¦£rÃ�¥Á�¨¸É¥Ŵ
����Ŵ´��µ®rŴ�6'Ŵ Ŵ�����Ŵ�µ¦�µ��³Á��ÎÊµ®�´��µ¦�
�µ�®�oµ�o°��n°��¨°�Ŵ�������Ŵ�¦¤́Ŵ�6'Ŵ Ŵ�������Ŵ
�ÎÊµ®�´��µ¦�Ã�¥Á�¨¸É¥Á¤ºÉ°�¨°�Ŵ�������Ŵ�¦´¤Ŵ�6'Ŵ Ŵ
�������Ŵ¦³¥³Áª¨µ¦³¥³�¸ÉŴ�Ŵ�°��µ¦�¨°�Ŵ����Ŵ�´ÉªÃ¤�Ŵ
�6'Ŵ Ŵ�����Ŵ¦³¥³Áª¨µ¦³¥³�¸ÉŴ�Ŵ�°��µ¦�¨°�Ŵ�����Ŵ
�µ�Ŵ̧�6'Ŵ Ŵ������Ŵ�µ¦Á¸¥Á¨º°���³�¨°�Ŵ������Ŵ
¤·¨¨·¨·�¦Ŵ�6'Ŵ Ŵ������Ŵ
Ŵ Îµ®¦�́�¨»n¤��¨°�¤°̧µ¥»Á�¨¸É¥Á�nµ��́Ŵ�����Ŵ�eŴ
�6'Ŵ Ŵ�����Ŵ�ÎÊµ®��́Á�¨¸É¥�n°��´Ê��¦¦£rŴ�����Ŵ�·Ã¨�¦¤́Ŵ
�6'Ŵ Ŵ�����Ŵ�ÎÊµ®�´�Á�¨¸É¥Á¤ºÉ°�¨°�Ŵ�����Ŵ�·Ã¨�¦´¤Ŵ
�6'Ŵ Ŵ�����Ŵnª�¼�Ã�¥Á�¨¸É¥Ŵ ������Ŵ Á���·Á¤�¦Ŵ
�6'Ŵ  Ŵ �����Ŵ °µ¥»�¦¦£rÃ�¥Á�¨¸É¥Ŵ �����Ŵ ´��µ®rŴ 
�6'Ŵ Ŵ����Ŵ�µ¦�µ��³Á��ÎÊµ®��́�µ¦��µ�®�oµ�o°��n°�
�¨°�Ŵ�������Ŵ�¦´¤Ŵ�6'Ŵ Ŵ�������Ŵ�ÎÊµ®�´��µ¦�
Ã�¥Á�¨¸É¥Á¤ºÉ°�¨°�Ŵ�������Ŵ�¦´¤Ŵ �6'Ŵ Ŵ�������Ŵ
¦³¥³Áª¨µ¦³¥³�¸ÉŴ�Ŵ�°��µ¦�¨°�Ŵ�����Ŵ�´ÉªÃ¤�Ŵ�6'Ŵ Ŵ
�����Ŵ¦³¥³Áª¨µ¡´��n°�Á¦·É¤Á�n��¦´Ê�Â¦��´Ê�Â�nŴ ����Ŵ
�µ�Ŵ̧Á�¨¸É¥Ŵ�����Ŵ�µ�Ŵ̧�6'Ŵ Ŵ�����Ŵ¦³¥³Áª¨µ¦³¥³�¸ÉŴ�Ŵ

�°��µ¦�¨°�Ŵ�����Ŵ�µ�Ŵ̧�6'Ŵ Ŵ������Ŵ�µ¦Á¥̧Á¨º°�
��³�¨°�Ŵ������Ŵ¤·¨¨·¨·�¦Ŵ�6'Ŵ Ŵ������
 ��� �¨¨´¡�r�µ¦�¨°� 
  �����nµ Á�¨¸É ¥¦³¥³Áª¨µÁ�n��¨°�
¦³®ªnµ��¨»n¤�ª��»¤��́�¨»n¤��¨°�Ŵ¡�ªnµŴ�¨»n¤��¨°�
Ä�o¦³¥³Áª¨µÁ�n��¨°�´Ê��ªnµ�¨»n¤�ª��»¤°¥nµ�¤¸�´¥
Îµ�´��µ��·�·Ŵ�S�Ŵ�����Ŵ��µ¦µ��¸ÉŴ��
 ����´�nª��°��µ¦�¨°����·�µ��n°�
�¨°�¦³®ªnµ��¨»n¤�ª��»¤��́�¨»n¤��¨°��Á¤ºÉ°��°�
´�nª��°��µ¦�¨°����·¦³®ªnµ��¨»n¤��¨°��´��¨»n¤
�ª��»¤¡�ªnµÅ¤n¤¸�ªµ¤Â���nµ��´��µ��·�·Ŵ �SŴ !����Ŵ
��µ¦µ��¸ÉŴ��
 �����³Â��£µ¡�µ¦�Â¦�Á�·�Á¤ºÉ°�µ��̧¸É���
Â¨³�µ��̧¸É���¦³®ªnµ��¨»n¤�ª��»¤��́�¨»n¤��¨°��Á¤ºÉ°
��°��nµÁ�¨¸É¥�³Â��£µ¡�µ¦�Â¦�Á�·�Á¤ºÉ°�µ��̧¸ÉŴ�Ŵ
Â¨³�µ�¸�¸ÉŴ�ŴÃ�¥Ä�oŴWŴ�ŴWHVWŴ���ŴWDLOHG�Ŵ�°��´Ê�°��¨»n¤Ŵ
¡�ªnµŴÅ¤n¤�̧ªµ¤Â���nµ���́�µ��·�·Ŵ�SŴ!Ŵ����Ŵ��µ¦µ��¸ÉŴ��
 �����nµ�¨µ��³Â���ªµ¤Á®�ºÉ°¥¨oµÄ�¦³¥³
®¨´��¨°��������Â¨³�����´ÉªÃ¤�®¨´��¨°��¦³®ªnµ�
�¨»n¤�ª��»¤�´��¨»n¤��¨°�� Á¤ºÉ°��°��nµ�¨µ�
�³Â���ªµ¤Á®�ºÉ°¥¨oµÄ�¦³¥³®¨´��¨°��°��´Ê�°�
�¨»n¤Ŵ¡�ªnµŴ¤¸Á¡¸¥��nµ�¨µ��³Â���ªµ¤Á®�ºÉ°¥¨oµÄ�
¦³¥³Ŵ�Ŵ �´ÉªÃ¤�®¨´��¨°�Á�nµ�´Ê��¸É¤¸�ªµ¤Â���nµ��´�
°¥nµ�¤¸�´¥Îµ�´��µ��·�·Ŵ�SŴ�Ŵ������µ¦µ��¸ÉŴ��

w����¡����Ú�
Ŵ �¨�µ¦Á�¦¸¥�Á�¸¥�¦³¥³Áª¨µÁ�n��¨°�
¦³®ªnµ�Ŵ �Ŵ �¨»n¤¡�ªnµŴ �¨»n¤��¨°�Ŵ Ä�o¦³¥³Áª¨µÁ�n�
�¨°�´Ê��ªnµ�¨»n¤�ª��»¤°¥nµ�¤¸�´¥Îµ�´��µ��·�·�¸É
¦³�´�Ŵ ����Ŵ °�·�µ¥Å�oªnµŴ �µ¦Á�n��¨°�Â��Á�n�Á°�
�µ¤�¦¦¤�µ�·Á¤ºÉ°�¼o�¨°�¦¼o¹�°¥µ�Á�n�Á�È¤�¸ÉŴ �µ¦Á�n�
Ä�Â�n¨³�¦´Ê�Ä�oÁª¨µ´Ê��¦³¤µ�Ŵ�Ŵª·�µ�¸ŴÂ¨³Ä®o¤¸Á¸¥�
Á¨È�¨°�Å�oŴÁ�}��µ¦Á�n��¨°��µ¤�¨Å��°�¦nµ��µ¥Ŵn��¨ 
Ä®o�µ¦Á�n��¨°�Â�n̈ ³�¦´Ê�¤�̧¦³·��·£µ¡Ŵ��³�¸É�µ¦Á�n�
�¨°�Â���¸Ê�Îµ�o°�°°�Â¦�Á�n�°¥nµ�Â¦�Â¨³�µ��¸É»�
Á�nµ�¸É�³�ÎµÅ�oŴ Ã�¥Å¤nÄ®o¤¸¨¤®µ¥Ä�Â¨³Á¸¥�Á¨È�¨°�
°°�¤µŴ�¹É��µ¦Á�n��³�n°Á�ºÉ°�Å����ªnµ¤�¨¼��³�¨µ¥�ª́Ŵ 
�µ¦Á�n�Ä�¨´�¬�³�´��¨nµªÁ�}��µ¦ g��¦¦¤�µ�·�°�
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¦nµ��µ¥ŴÂ¨³�ÎµÅ�o¥µ�7ŴÂ¨³�o°�Á¦·É¤Á�n��¨°��´��¸Á¤ºÉ°
�µ�¤�¨¼�Á�d�®¤�Â¤o�³¥´�Å¤n¦¼o¹�°¥µ�Á�n�Á�È¤�¸ÉŴ�µ¤
�µ¦�¸Ê�Îµ�µ��¼o�¼Â¨�µ¦�¨°�Ŵ�µ¤¦¦̧ª·�¥µ�°��µ¦�¨°�
£µ¥®¨´��µ�¤�¨¼�Á�d�®¤��´��¸ŴÁ�}��nª�¦³¥³�¸É¤�¨¼�
¤�̧µ¦®�¦�́�ª́¨�¨�Â¨³°¥¼nÄ�¦³¥³¡�́Á¡ºÉ°Á�¦¥̧¤¡¦o°¤
Îµ®¦´��µ¦Á�n��¨°�Ŵ�µ¦�¦³�»o�Ä®o�¼o�¨°�Á�n��¨°�
�´Ê�Â�nÄ�¦³¥³�¸Ê�ÎµÄ®o�¼o�¨°�Ä�o¡¨´��µ�Ä��µ¦Á�n�¤µ�Ŵ 
�´��´Ê�Á¤ºÉ°Á�oµ¼n¦³¥³Á�n��¨°��¦·�ŴŴ�¼o�¨°��¹�Á�·��ªµ¤
°n°�¨oµŴn��¨Ä®o�µ¦Á�n��¨°�Å¤n¤¸�¦³·��·£µ¡Ŵ�¹É�Ä�
�µ¦ª·�´¥�¦´Ê��¸Ê¡�ªnµŴ �¼o�¨°�Ä��¨»n¤��¨°�nª�Ä®�nŴ
���¦µ¥Ŵ�·�Á�}�¦o°¥¨³������Ŵ Å¤nÁ�n��¨°��´��¸£µ¥
®¨´��µ��µ�¤�¨¼�Á�d�®¤�Ŵ Â�n�³¨°�µ¦Á�n��¨°�
°°�Å���¦¼o¹�°¥µ�Á�n�Á�È¤�¸ÉŴ �¦³¥³Áª¨µ¡´�Ã�¥Á�¨¸É¥Ŵ
�����Ŵ�µ�¸�Ŵ °��¨o°��´��µ¦«¹�¬µ�¸É�nµ�¤µŴ¤¸�µ¦
«¹�¬µ¡�ªnµ£µ¥®¨´��µ��µ�¤�¨¼�Á�d�®¤�®µ�Ä®o 
�¼o�¨°��³¨°�µ¦Á�n��¨°�°°�Å�Ŵ�¼o�¨°��³Ä�o¦³¥³
Áª¨µÄ��µ¦Á�n��¨°�´Ê��ªnµ�¼o�¨°��¸ÉÅ�o¦´��µ¦�¦³�»o�
Ä®oÁ�n��¨°��´��¸£µ¥®¨´��µ��µ�¤�¨¼�Á�d�®¤�Ã�¥
Å¤nÁ¡·É¤¦³¥³Áª¨µÄ�¦³¥³�¸ÉŴ�Ŵ�°��µ¦�¨°�������� 
Ŵ �¨�µ¦Á�¦¸¥�Á�¸¥���·��µ¦�¨°�Ã�¥
¡·�µ¦�µ�µ��µ¦�¨°����·�µ��n°��¨°��´��µ¦�nª¥
�¨°�Ã�¥�µ¦Ä�o¼�·«µ�¦r®´���µ¦Ŵ¡�ªnµŴ �¨»n¤�¸ÉÄ�o
�µ¦Á�n��¨°�Â��Á�n�Á°��µ¤�¦¦¤�µ�·¤¸´�nª��°�
�µ¦�¨°����·¤µ��ªnµ�¨»n¤�¸ÉÄ�o�µ¦Á�n��¨°�Â���¸Ê�ÎµŴ
Á¤ºÉ°�Îµ¤µ��°��ªµ¤Â���nµ��°���·��µ¦�¨°�Ŵ 
¡�ªnµŴÅ¤n¤¸�ªµ¤Â���nµ��´�Ä��µ��·�·Ŵ�SŴ!Ŵ����Ŵ°µ�
Á�·�Á�ºÉ°��µ��¨»n¤�´ª°¥nµ�Ä��µ¦ª·�´¥�¦´Ê��¸ÊÁ�}��¨»n¤
�¦¦£rÁ¸É¥��ÎÉµŴ Å¤n¤¸£µª³Â�¦��o°��´Ê�Ä�¦³¥³�´Ê��¦¦£rŴ
¦³¥³�¸ÉŴ�ŴÂ¨³¦³¥³�¸ÉŴ�Ŵ�°��µ¦�¨°�°¥¼nÄ�Á���r���·ŴŴ
�¹�¤¸Â�ªÃ�o¤µ¤µ¦��¨°�Á°�Å�o�µ��n°��¨°�Ŵ
Ŵ Îµ®¦´�£µ¡�µ¦�Â¦�Á�·�Ä��µ�¸�¸ÉŴ �Ŵ Â¨³
�µ�¸�¸ÉŴ�Ŵ�¨�µ¦ª·�´¥Ŵ¡�ªnµŴ�¨»n¤�¸ÉÄ�o�µ¦Á�n�Â��Á�n�Á°�
�µ¤�¦¦¤�µ�·¤¸�³Â��£µ¡�µ¦�Â¦�Á�·�Ä��µ�¸�¸ÉŴ �Ŵ
Â¨³�µ��̧¸ÉŴ�ŴÅ¤nÂ���nµ��µ��¨»n¤�¸ÉÄ�o�µ¦Á�n��¨°�Â��
�¸Ê�ÎµŴ°¥nµ�Å¦�È�µ¤Á¤ºÉ°ª·Á�¦µ³®r�o°¤¼̈ �·�Ŵ¡�ªnµŴ�¨»n¤�¸ÉÄ�o
�µ¦Á�n��¨°�Â���¸Ê�Îµ¡�ªnµ¤¸£µª³�ÎÊµ�¦ÎÉµÁ�¸¥ªŴ�Îµ�ª�Ŵ
�Ŵ¦µ¥ŴÂ¨³�µ¦�Ä��¦¦£rÁ�·�£µª³�´��´�Ä�¦³¥³�¨°�Ŵ
�Îµ�ª�Ŵ�Ŵ¦µ¥Ŵ�¹É��µ¤Â�ª�µ���·�´�·�µ¦�¼Â¨�¼o�¨°��¸É

¤¸£µª³�ÎÊµ�¦ÎÉµÁ�¸¥ªŴ®¦º°�µ¦�Ä��¦¦£r¤¸£µª³�´��´�Ä�
¦³¥³�¸ÉŴŴ�Ŵ�°��µ¦�¨°�Ŵ�¼o�¨°��³Å�o¦´��µ¦�nª¥Á®¨º°
�´��¸Ŵ Ã�¥Â¡�¥r�³Ä®o·Ê�»��µ¦�¨°�£µ¥Ä�¦³¥³Áª¨µŴ
��Ŵ�µ�¸Ŵ Â¨³¤¸�¸¤�nª¥¢g���º��¸¡�µ¦�Â¦�Á�·�Ŵ�¹É��µ¦
�¸É�µ¦�Ä��¦¦£rÅ�o¦´��µ¦�¼Â¨°¥nµ�Á�È¤�¸ÉŴ °µ��nª¥¨�
Ã°�µÄ��µ¦Á�·�£µª³�µ�°°��·Á��Â¨³�ÎµÄ®o�³Â��
Â°¡�µ¦r®¨´��¨°�°¥¼nÄ�Á���r���·Ŵ
Ŵ �°��µ��¸Ê�µ¦ª·�·��´¥£µª³�µ�°°��·Á��Ä�
�µ¦�Â¦�Á�·�Ã�¥Ä�o�³Â��Â°¡�µ¦rÁ¡¸¥�°¥nµ�Á�¸¥ª
°µ�Á�}�ª·�¸�µ¦�¸É¥´�Å¤n¤¸�ªµ¤ÅªÁ¡¸¥�¡°Á�ºÉ°��µ��µ¦
�¦³Á¤·��oª¥µ¥�µ°µ�Á�·��ªµ¤�¨µ�Á�¨ºÉ°�Ä��µ¦
�¦³Á¤·�Ŵ®µ�µ¤µ¦�Ä�oª·�¸�µ¦�¦ª��¸É¤¸�ªµ¤¨³Á°¸¥�Ŵ
®¦º°Ä�o�µ¦�¦³Á¤·�°ºÉ�Ç¦nª¤�oª¥Á�n�Ŵ �µ¦�¦ª�¦³�´�
�ªµ¤Á�}��¦���nµ�Ä�Á¨º°��µ�µ¥³�º°�µ¦���ŴÄ�o
Á�¦ºÉ°��´��¹�°´�¦µ�µ¦Á�o��°�®´ªÄ��µ¦���³°¥¼nÄ�
�¦¦£rŴ Â¨³�µ¦´�Á��¨´�¬�³�°��ÎÊµ�¦ÎÉµŴ Á�}��o�Ŵ°µ�
�nª¥Ä®oÁ�·��ªµ¤�´�Á��Ä��µ¦ª·�·��´¥¤µ�¥·É��¹Ê�Ŵ
Ŵ �ªµ¤Á®�ºÉ°¥¨oµ£µ¥®¨´��¨°�Ŵ��Ŵ��ŴÂ¨³Ŵ��Ŵ
�´ÉªÃ¤�Ŵ�¨�µ¦ª·�´¥Ŵ¡�ªnµŴ�¨»n¤�¸ÉÄ�oÁ���·��µ¦Á�n��¨°�
Â��Á�n�Á°��µ¤�¦¦¤�µ�·¤�̧nµÁ�¨¸É¥�³Â���ªµ¤Á®�ºÉ°¥
¨oµÄ�¦³¥³Ŵ�Ŵ�´ÉªÃ¤�®¨´��¨°��o°¥�ªnµ�¨»n¤�¸ÉÄ�oÁ���·� 
�µ¦Á�n��¨°�Â���¸Ê�ÎµŴ °¥nµ�¤¸�´¥Îµ�´��µ��·�· Ŵ 
�SŴ�Ŵ����Ŵnª��ªµ¤Á®�ºÉ°¥¨oµÄ�¦³¥³Ŵ��ŴÂ¨³Ŵ��Ŵ�´ÉªÃ¤� 
®¨´��¨°�¡�ªnµ¤¸�nµÁ�¨¸É¥�³Â���ªµ¤Á®�ºÉ°¥¨oµ¦³¥³
®¨´��¨°�¦³®ªnµ��¨»n¤�ª��»¤Â¨³�¨»n¤��¨°�Å¤n¤¸
�ªµ¤Â���nµ��´��µ��·�·Ŵ�SŴ!Ŵ����Ŵ°£·�¦µ¥Å�oªnµŴ�µ¦
Á�n��¨°�Â��Á�n�Á°��µ¤�¦¦¤�µ�·Ŵ Ŵ�¼o�¨°��³�³¨°
�µ¦Á�n��¨°�°°�Å����ªnµ�³¦¼o¹�°¥µ�Á�n�Á°���Å¤n
µ¤µ¦��ª��»¤Å�oŴ �¹É��µ¦�³¨°�µ¦Á�n��ÎµÄ®o�¼o�¨°�
Å�o�°�¡´�Á�}��nª�¦³¥³Áª¨µ´Ê�ÇŴ�n°�Á¦·É¤Á�n��¨°�Ŵ
¨´�¬�³�°��µ¦Á�n��³Á�}��µ¦Á�n�Â��Á�n�´Ê�Ŵ Å¤n�o°�
�¨´Ê�®µ¥Ä�Â¨³°°�Â¦�Á�n�Â¦�ÇÁ�}�¦³¥³Áª¨µ�µ�Ŵ
Â¨³Å¤nÅ�o�¼��ª��»¤Ä®o¤¸�µ¦Á�n��»��¦´Ê��¸É¤�¨¼�¤¸�µ¦
®�¦�́�ª́Ŵ�ÎµÄ®o�µ¦Á�n��¨°�¤�̧¦³·��·£µ¡Ä�o¦³¥³Áª¨µ
Ä��µ¦Á�n��¨°�´Ê�Ŵn��¨Ä®o�¼o�¨°�¤¸�ªµ¤Á®�ºÉ°¥¨oµ 
¨�¨������Ŵ Ä��µ��¦��´��oµ¤Ŵ �µ¦Á�n��¨°�Â���¸Ê�ÎµŴ
�¼o�¨°��o°�Á�n��µ¤�µ¦�¸Ê�Îµ�°��¼o�¼Â¨�µ¦�¨°��»��¦´Ê�Ŵ
Â¤o�¼o�¨°��³Å¤n¦¼o¹�°¥µ�Á�n�ŴÂ¨³Ä®oÁ¦·É¤Á�n��¨°���́�¸
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�¸É�¦ª�¡�ªnµ�µ�¤�¨¼�Á�d�®¤�Ŵ Ã�¥Á¤ºÉ°¤�¨¼�Á¦·É¤¤¸
�µ¦®�¦�́�ª́�¼o�¨°��³�¼��¦³�»o�Ä®o®µ¥Ä�Á�oµ¨¹�Ç�¨´Ê�
®µ¥Ä�ÅªoŴ Â¨oª°°�Â¦�Á�n�Ä®oÂ¦�Â¨³�µ�¤µ��¸É»�Á�nµ
�¸É�³�ÎµÅ�oŴ Â¨³Á�n��ÎÊµÁ¦ºÉ°¥Ç���ªnµ¤�¨¼��³�¨µ¥�µ¦
®�¦´��´ªŴ�¹É��¼o�¨°��³�o°�°°�Â¦�Á�n�Ä�¨´�¬�³�¸Ê�»�
�¦´Ê��¸É¤�¨¼�¤¸�µ¦®�¦´��´ª���ªnµ«¸¦¬³�µ¦��³�¨°�Ŵ
Â¨³®oµ¤n�Á¸¥�¦o°�®¦º°�¦µ�Ä���³Á�n��¨°�Ŵ�µ¦Ä®o
�¼o�¨°�Á¦·É¤Á�n���́��̧¸É�µ�¤�¨¼�Á�d�®¤�Â¤o�¼o�¨°��³
Å¤n¦¼o¹�°¥µ�Á�n��ÎµÄ®o¦³¥³Áª¨µ�¸ÉÄ�oÄ��µ¦Á�n��¨°�Â¨³
�Îµ�ª��¦´Ê��°��µ¦Á�n�Á¡·É¤�¹Ê�Ŵn��¨Ä®oÁ�·��ªµ¤Á®�ºÉ°¥
¨oµÁ¡·É¤¤µ��¹Ê�Ŵ�´��´Ê��nµÁ�¨¸É¥�³Â���ªµ¤Á®�ºÉ°¥¨oµÄ�
¦³¥³Ŵ�Ŵ�´ÉªÃ¤�®¨´��¨°��°��¨»n¤�¸ÉÄ�oÁ���·��µ¦Á�n�
�¨°�Â���¸Ê�ÎµŴ�¹�¼��ªnµ�¨»n¤�¸ÉÄ�o�µ¦Á�n��¨°�Â��Á�n�
Á°��µ¤�¦¦¤�µ�·°¥nµ�¤¸�´¥Îµ�´��µ��·�·�¸É¦³�´�Ŵ���Ŵ
Ŵ Îµ®¦´�¦³¥³Ŵ��ŴÂ¨³Ŵ��Ŵ�´ÉªÃ¤�®¨´��¨°�ŴÂ¤o
�³¤¸�nµÁ�¨¸É¥�³Â���ªµ¤Á®�ºÉ°¥¨oµÄ�¦³¥³®¨´��¨°�
�o°¥�ªnµŴÂ�nÅ¤n¤¸�ªµ¤Â���nµ��´�Ä��µ��·�·Ŵ�´Ê��¸Ê°µ�
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The Effects of Pushing Techniques on Birth Outcome and 

Postpartum Fatigue among Nulliparous Women*

 Atitthan  Taedaengpet M.N.S.** Nilubon Rujiraprasert PhD*** Wichuda Chaisiwamongkol M.S. (Statistics)**** 

Abstract

 The coached pushing technique is used as standard delivery care in the second stage of 
labor in hospital. A randomized control trial using the post-test only control group design was used 
for this study. The purpose was to determine the effects of pushing techniques on birth outcomes, 
including pushing time, type of delivery, neonatal status, and postpartum fatigue after 2, 12,  
24 hours. Sixty-six nulliparous, who has normal pregnancy, were randomized to either a control 
group or an experimental group (33 women each group). Women in the control group were informed 
and supported in using coached pushing technique, while the experimental group women were 
informed and supported in pushing spontaneous technique. Data were collected using pregnancy 
and labour data record and postpartum fatigue questionnaire. Data were analyzed using t-test,  
Chi-Square and Mann-Whitney U-test. 
� 5HVXOWV� RI� WKH� VWXG\� UHYHDOHG� WKDW� WKH� H[SHULPHQWDO� JURXS� KDG� VLJQL¿FDQWO\� VKRUWHU�
mean pushing time than the control group (p<.001). After the birth, the experimental group had  
VLJQL¿FDQWO\�OHVV�PHGLDQ�SRVWSDUWXP�IDWLJXH�VFRUH�WKDQ�WKH�FRQWURO�JURXS�DW���KRXUV�DIWHU�GHOLYHU\�
�S�������1R�VLJQL¿FDQW�GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�WKH�WZR�JURXSV�LQ�W\SH�RI�GHOLYHU\��$SJDU�
score, and postpartum fatigue score in 12, 24 hours. In conclusions, spontaneous pushing technique  
helps decrease pushing time and postpartum fatigue, and safe for both mother and newborn.  
It should be promoted to use with women during the second stage of labour.

Keywords: pushing technique, spontaneous pushing, birth outcome, postpartum fatigue
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Development of a Care Model for Male Stroke Patients in 

Secondary Hospital Using a Participatory Action Research

 Jarupak Sukhumanpitak M.N.S.* Walaiporn Nantsupawat PhD** Promjit Hornboonherm PhD***

Abstract

 A participatory action research was adopted  in  this study to develop a care model for 
male stroke patients in the  secondary hospital. The study was conducted between April 2009 and 
July 2010 in a medical unit. The participants included registered nurses who worked in the medical 
XQLW��PXOWLGLVFLSOLQDU\�WHDP��¿IWHHQ�VWURNH�SDWLHQWV�ZKR�KDG�DFWLELW\�RI�GDLO\�OLYLQJ�LQ�PRGHUDWH�
DQG�VHYHUH�GHSHQGHQFH��%DUWKHO�$'/�,QGH[�VFRUHV�EHWZHHQ����DQG�����DQG�¿IWHHQ�FDUHJLYHUV��7KH�
results of situational analysis were found that the existing stroke care services didn’t adhere to the 
established guidelines because an assignment for responsible was not clear, lacking of coordinate with  
multidisciplinary team about patients’ care after admission. Patients and their caregivers needed to 
know disease, care plan and prognosis. Because of work overload, nurses could not give information 
DQG�WUDLQ�WKHLU�SDWLHQWV�VXI¿FLHQWO\�EHIRUH�GLVFKDUJH��3DWLHQWV�ZHUH�VHQW�WR�SK\VLFDO�WKHUDS\�DQG�VWXGLHG� 
for make Blenderized only one time before discharge, made stroke patients and their caregivers 
IHOW�XQFRQ¿GHQW��$V�WKH�UHVXOWV��WKH�UHVHDUFK�WHDP�GHVLJQHG�VHYHUDO�LQWHUYHQWLRQV�WR�DGGUHVV�WKHVH� 
problems by develop a care model for stroke patients in the medical unit by multidisciplinary teams 
for 5 days duration. A care model was implemented for 15 stroke patients and 15 their caregivers. The 
result showed that activity of daily living (ADL) scores of the stroke patients in discharge day were 
VLJQL¿FDQWO\�LQFUHDVLQJ�FRPSDUHG�WR�WKH�VFRUHG�UHSRUWV�LQ�DGPLVVLRQ�GD\��S�������7KH�VDWLVIDFWLRQ 
levels of stroke patients and caregiver were at high set level (73.33%). The patients had not  
complication in discharge day. The average length of stay of stroke patients was 5.13 days, the average 
KHDOWK�FDUH�FRVW�ZDV����������EDKW�SHU�WLPH��7KHVH�¿QGLQJV�VXJJHVW�WKDW�WKH�FDUH�PRGHO�GHYHORSHG�IURP� 
PXOWLGLVFLSOLQDU\� WHDP�ZDV�DSSURSULDWH�DQG�HI¿FLHQW� IRU� LPSURYLQJ�DFWLYLWLHV�RI�GDLO\� OLYLQJ�RI�
stroke patients, decreasing complication, and increasing satisfaction level. 

Keywords: Care Model, Male stroke patients, Participatory Action Research  
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�Îµ¨°�n�Á¦·¤»�£µ¡¤¸¤Ã�¤�·®¨´�Ŵ �Ŵ �¦³�µ¦Ŵ �º°Ŵ 
��Ŵ�»�¨�́¬�³Â¨³�¦³��µ¦�rŴŴ��°µ¦¤�rÂ¨³�ªµ¤�·� 
�¸ÉÁ�¡µ³Á�µ³���n°¡§�·�¦¦¤ŴÂ¨³Ŵ��Ŵ�¨¨´¡�rŴ�¼oª·�´¥Å�o
�´��ÎµÃ�¦Â�¦¤n�Á¦·¤»�£µ¡�¼o�iª¥¤³Á¦È�Á�oµ�¤�¸ÉÅ�o
¦´�Á�¤¸�Îµ�´�Ã�¥¤»n��´��¦³�Îµ�´�°µ¦¤�rÂ¨³�ªµ¤�·�
�¸ÉÁ�µ³���´�¡§�·�¦¦¤n�Á¦·¤»�£µ¡�°��¼o�iª¥Ŵ Ŵ Ã�¥
¤»n�Á�o��¨¨¡́�rÁ�¸É¥ª��́Ŵ¡§�·�¦¦¤n�Á¦·¤»�£µ¡Ŵ$1&Ŵ
°´�¦µ�µ¦�·�Á�ºÊ°ŴÂ¨³�»�£µ¡�¸ª·�Ŵ

�¡�¢�·�ªÙ¡Ùw���¡}��
Ŵ �µ¦ª·�´¥�¸ÊÁ�}��µ¦ª·�´¥Á�·��µ¦ª·�´¥Á�·�Á�¦¸¥�
Á�¸¥�Ŵ�&RPSDUDWLYHŴ VWXG\�Ŵ��·�Ŵ5HWURVSHFWLYHŴ DQGŴ 
3URVSHFWLYHŴ8QFRQWUROOHGŴEHIRUHŴDQGŴDIWHUŴ,QWHUYHQWLRQŴ
6WXG\ŴÁ¡ºÉ°«¹�¬µ�¨�°��µ¦Ä�oÃ�¦Â�¦¤n�Á¦·¤»�£µ¡ 
�¼o�iª¥¤³Á¦È�Á�oµ�¤�¸ÉÅ�o¦�́Á�¤�̧Îµ��́Ŵ�n°¡§�·�¦¦¤n�Á¦·¤ 
»�£µ¡Ŵ$1&Ŵ°´�¦µ�µ¦�·�Á�ºÊ°ŴÂ¨³�»�£µ¡�¸ª·�Ŵ�¨»n¤
�´ª°¥nµ�Ŵ Á¨º°��µ��¦³�µ�¦Á�oµ�¹�Â��Á�¡µ³Á�µ³��Ŵ
�3XUSRVLYHŴ6DPSOLQJ�Ŵ Ã�¥�Îµ®��Á���rÄ��µ¦Á¨º°�
�¨»n¤�´ª°¥nµ�Ŵ �,QFOXVLRQŴ FULWHULD�Ŵ�´��¸ÊŴ ��Ŵ Á�}��¼o�iª¥
¤³Á¦È�Á�oµ�¤Á¡«®�·�°µ¥»Ŵ��Ŵ�eŴ �¹Ê�Å�Ŵ��Ŵ Á�}��¼o�iª¥
¤³Á¦È�Á�oµ�¤�¸ÉÅ�o¦�́�µ¦ª·�·��¥́Â¨³¦�́¬µ�oª¥Á�¤�̧Îµ��́Ŵ
5HJLPHQŴ$&Ŵ Á�}��¦´Ê�Â¦�Ŵ Ŵ��Ŵµ¤µ¦�¡¼�Ŵ¢{�Ŵ °nµ�Ŵ
Â¨³Á�¸¥�£µ¬µÅ�¥Å�oŴ Â¨³Ŵ��Ŵ ¥·��¸Á�oµ¦nª¤Ã�¦��µ¦
ª·�´¥Â�n�Á�}�Ŵ �Ŵ �¨»n¤Ŵ Å�o¤µÃ�¥�µ¦�Îµ®��¦³¥³Áª¨µŴ
�º°Ŵ�¨»n¤Å¤nÅ�o¦´�Ã�¦Â�¦¤Ŵ�5HWURVSHFWLYHŴJURXS�Ŵ�³
«¹�¬µÄ��nª�¦³¥³Áª¨µŴ�ŴÁ�º°�Ŵ�n°��µ¦Ä�oÃ�¦Â�¦¤�µ¦ 
n�Á¦·¤»�£µ¡�¸É¡�́�µ�¹Ê��Îµ�ª�Ŵ��Ŵ¦µ¥ŴÂ¨³�¨»n¤�¸ÉÅ�o
¦�́Ã�¦Â�¦¤�µ¦n�Á¦·¤»�£µ¡Ŵ�3URVSHFWLYHŴJURXS�Ŵ�¸É
�¼oª·�´¥¦oµ��¹Ê�Ä��nª�¦³¥³Áª¨µŴ�ŴŴÁ�º°��Îµ�ª�Ŵ��Ŵ¦µ¥
 Á�¦ºÉ°�¤º°�¸É Ä�oÄ��µ¦ª·�´¥ Ŵ �¦³�°��oª¥Ŵ
��Ŵ Á�¦ºÉ°�¤º°�¸ÉÄ�oÄ��µ¦��¨°�Ŵ �3URVSHFWLYHŴ JURXS�Ŵ
�¦³�°��oª¥ŴÃ�¦Â�¦¤�µ¦n�Á¦·¤»�£µ¡�¼o�iª¥¤³Á¦È�
Á�oµ�¤�¸ÉÅ�o¦�́Á�¤�̧Îµ��́ŴÂ���µ¦°�Ŵ�o�Â��ŴÂ¨³�¼n¤º°
�µ¦n�Á¦·¤»�£µ¡��Á°�Îµ®¦´��¼o�iª¥¤³Á¦È�Á�oµ�¤�¸É
¦´�¬µ�oª¥Á�¤¸�Îµ�´�Ŵ��Ŵ Á�¦ºÉ°�¤º°Ä��µ¦Á�È�¦ª�¦ª¤

�o°¤¼¨Ŵ �¦³�°��oª¥Ŵ Â���´��¹��o°¤¼¨nª��»��¨Ŵ 
Â���¦³Á¤·�¡§�·�¦¦¤n�Á¦·¤»�£µ¡ŴÂ��°��µ¤
�»�£µ¡�¸ª·�ŴÂ���´��¹��o°¤¼¨�¨�µ¦��¨°�ŴŴÂ¨³Â��
�´��¹��µ¦�·��µ¤�µ�Ã�¦«´¡�r�¸É�oµ�Ŵ
 �µ¦Á�È�¦ª�¦ª¤�o°¤¼̈ Ŵ�°°�»�µ��Îµ�µ¦ª·�¥́
�µ�Ŵ«¼�¥r¤®µª�·¦µ¨��¦�Ŵ�´��»¦¸Ŵ �ÎµÁ�·��µ¦ª·�´¥Â¨³
¦ª�¦ª¤�o°¤¼¨Ä�«¼�¥r¤®µª�·¦µ¨��¦�Ŵ�´��»¦¸Ŵ Ŵ¡¦o°¤
�´Ê��°�ªµ¤¦nª¤¤º°Å�¥�́®�nª¥�µ��¸ÉÁ�¸É¥ª�o°�Ŵ��́�¦³�»¤
�»�¨µ�¦Ä�®�nª¥�µ�ŴÁ¡ºÉ°�¸ÊÂ��Â¨³�Îµ�ªµ¤Á�oµÄ�Á�¸É¥ª
�´�Ã�¦Â�¦¤�µ¦n�Á¦·¤»�£µ¡�¼o�iª¥¤³Á¦È�Á�oµ�¤
�¸ÉÅ�o¦´�Á�¤¸�Îµ�´�Ŵ Ä��µ¦�¼Â¨�¼o�iª¥¤³Á¦È�Á�oµ�¤�¸ÉÅ�o
¦´��µ¦¦´�¬µ�oª¥Á�¤¸�Îµ�´��¸É¤¸�ªµ¤Á¸É¥��n°�µ¦Á�·� 
£µª³Ŵ 1HXWURSHQLDŴ Ã�¥�¼oª·�´¥�¸ÊÂ���¹�ª´��»�¦³��rŴ
���µ�®�oµ�¸ÉŴ�ªµ¤¦´��·��°�ŴÂ¨³�µ¦�¦³µ��µ�Ä�
®�nª¥�µ��n°��µ¦��·�´�·Ŵ�¨»n¤Å¤nÅ�o¦´�Ã�¦Â�¦¤«¹�¬µ
�µ�Â¢j¤�¦³ª´�·�¼o�iª¥
 �µ¦ª·Á�¦µ³®r�o°¤¼¨Ŵ ª·Á�¦µ³®rÃ�¥Ä�o�·�·Ŵ
��Ŵ¨´�¬�³�¨»n¤�´ª°¥nµ�Ä�o�·�·Á�·��¦¦¥µ¥Ŵ Ã�¥Â��
�ªµ¤�¸ÉŴ ¦o°¥¨³Ŵ�nµÁ�¨¸É¥Ŵ Â¨³nª�Á�¸É¥�Á��¤µ�¦�µ�Ŵ
��Ŵ��°��µ¦�¦³�µ¥�°�°µ¥»Ŵ�nµ�´��¸¤ª¨�µ¥Ŵ¦³�´�Ŵ
$OEXPLQŴ +FWŴ $1&Ŵ �³Â��¡§�·�¦¦¤n�Á¦·¤»�
£µ¡Ŵ Â¨³�³Â���»�£µ¡�¸ª·�Ã�¥Ä�o�·�·Ŵ 6KDSLUR�
:LONŴ��Ŵ Á�¦¸¥�Á�¸¥��ªµ¤Á�nµÁ�¸¥¤�´�Ŵ ¦³®ªnµ��¨»n¤
�¸ÉÅ�o¦´��µ¦¡¥µ�µ¨�µ¤���·Ŵ Â¨³�¨»n¤�¸ÉÁ�oµÃ�¦Â�¦¤
�oµ�Ŵ °µ¥»Ŵ %0,Ŵ$OEXPLQŴ+FWŴ ¦³�´�Ŵ$1&Ŵ�³Â��
¡§�·�¦¦¤n�Á¦·¤»�£µ¡Ŵ Â¨³�³Â���»�£µ¡�¸ª·�Ŵ
�oª¥�·�·Ŵ0DQQ�:LWKQH\Ŵ8Ŵ WHVWŴ nª�¦³¥³�°�Ã¦�Ŵ
�ÎµÂ®�n��¸É¤¸�µ¦�¦³�µ¥Ŵ Â¨³°´�¦µ�µ¦�·�Á�ºÊ°Ŵ ��°�
�oª¥�·�·Ŵ &KLŴyŴ 6TXDUHŴ ��Ŵ Á�¦¸¥�Á�¸¥��ªµ¤Â���nµ�
�°��³Â��¡§�·�¦¦¤n�Á¦·¤»�£µ¡�n°�ŴÂ¨³®¨´��µ¦
Á�oµÃ�¦Â�¦¤�µ¦n�Á¦·¤»�£µ¡Ŵ Ã�¥Ä�o�·�·Ŵ:LOFR[RQŴ 
6LJQHGŴ 5DQNVŴ 7HVWŴ nª��³Â��¡§�·�¦¦¤n�Á¦·¤ 
»�£µ¡Ã�¥¦ª¤Ŵ ��°��oª¥�·�· Ŵ 3DL UHGŴ W�WHV WŴŴ 
��Ŵ Á�¦¸¥�Á�¸¥��ªµ¤Â���nµ��°�¦³�´�Ŵ$1&Ŵ¦³®ªnµ��¸É
Å�o¦´��µ¦¡¥µ�µ¨�µ¤���·Â¨³�¨»n¤�¸ÉÁ�oµÃ�¦Â�¦¤Ŵ Ã�¥
Ä�o�·�·Ŵ0DQQ�:LWKQH\Ŵ8Ŵ WHVWŴ Ŵ Â¨³°´�¦µ�µ¦�·�Á�ºÊ°Ŵ 
Ã�¥Ä�o�·�·Ŵ&KLŴyŴ6TXDUHŴ��Ŵ Á�¦¸¥�Á�¸¥��ªµ¤Â���nµ�
�°��³Â���»�£µ¡�ª̧·��n°�ŴÂ¨³®¨�́�µ¦Á�oµÃ�¦Â�¦¤�µ¦
n�Á¦·¤»�£µ¡ŴÃ�¥Ä�o�·�·ŴŴ:LOFR[RQŴ6LJQHGŴ5DQNVŴ7HVW
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Ú�w���¡}��
 ��� ¨´�¬�³�´ÉªÅ��°��¨»n¤�´ª°¥nµ�� �¨»n¤
�´ª°¥nµ��Îµ�ª�Ŵ��Ŵ ¦µ¥ŴÂ�n�Á�}��¸ÉÅ�o¦´��µ¦¡¥µ�µ¨
�µ¤���·Ŵ��Ŵ¦µ¥ŴÂ¨³�¨»n¤�¸ÉÁ�oµÃ�¦Â�¦¤Ŵ��Ŵ¦µ¥Ŵ Ŵ�¸É
Å�o¦´��µ¦¡¥µ�µ¨�µ¤���·Ŵ Á¤ºÉ°�ÎµÂ���µ¤�o°¤¼¨nª�
�»��¨Ŵ¡�ªnµŴ ¤¸°µ¥»¦³®ªnµ�Ŵ ��ŴyŴ ��Ŵ�eŴ Â¨³¤¸°µ¥»
Á�¨¸É¥Ŵ�����Ŵ�eŴ�6'Ŵ Ŵ�����ŴÄ®�n¤¸�µ�£µ¡¤¦Ŵ�¼nŴ 
���Ŵ¦µ¥�Ŵ¦o°¥¨³Ŵ�����Ŵ�¦³�°�°µ�¸¡¦´��oµ�¤µ��¸É»�Ŵ 
���Ŵ ¦µ¥�Ŵ ¦o°¥¨³Ŵ�����Ŵ¤¸¦µ¥Å�o¦³®ªnµ�Ŵ �����ŴyŴ
������Ŵ�µ��n°Á�º°�Ŵ¦µ¥Å�oÁ�¨¸É¥Ŵ���������Ŵ�µ��n°
Á�º°�Ŵ�6'Ŵ Ŵ��������Ŵ¤¦̧µ¥Å�o¤µ�µ���Á°�¤µ��¸É»�Ŵ 
��Ŵ¦µ¥�Ŵ ¦o°¥¨³Ŵ�����Ŵ�´��¸¤ª¨�µ¥�°��¨»n¤�´ª°¥nµ�
°¥¼nÄ�Á���r���·¤µ��¸É»�Ŵ ��Ŵ¦µ¥�Ŵ ¦o°¥¨³Ŵ�����Ŵ°¥¼n
¦³®ªnµ�Ŵ�����ŴyŴ�����Ŵ��́�¤̧ª¨�µ¥Á�¨¸É¥Ŵ�����Ŵ�6'Ŵ
 Ŵ�����ŴÁ¦ºÉ°�¦³¥³�°�Ã¦�Ŵ¡�ªnµ�¨»n¤�ª́°¥nµ�nª�Ä®�nŴ
°¥¼nÄ�¦³¥³Ŵ�ŴÂ¨³Ŵ�Ŵ���Ŵ¦µ¥�Ŵ¦o°¥¨³Ŵ�����Ŵnª�Ä®�n
Å¤n¤¸�µ¦�¦³�µ¥�°�Ã¦�Ŵ���Ŵ¦µ¥�Ŵ¦o°¥¨³Ŵ�����Ŵ
Ŵ �¨»n¤�¸ÉÁ�oµÃ�¦Â�¦¤Á¤ºÉ°�ÎµÂ���µ¤�o°¤¼̈ nª�
�»��¨Ŵ¡�ªnµ�¨»n¤�´ª°¥nµ�Ŵ¤¸°µ¥»¦³®ªnµ�Ŵ��ŴyŴ��Ŵ�eŴ 
Â¨³¤°̧µ¥»Á�¨¸É¥Ŵ��Ŵ�eŴ�6'Ŵ Ŵ�����ŴŴnª�Ä®�n¤̧�µ�£µ¡
¤¦Ŵ �¼nŴ ���Ŵ ¦µ¥�Ŵ ¦o°¥¨³Ŵ ���Ŵ ¤¸¦´��oµ�¤µ��¸É»�Ŵ 
���Ŵ¦µ¥�Ŵ¦o°¥¨³Ŵ���Ŵ¦µ¥Å�o¦³®ªnµ�Ŵ�����ŴyŴ������Ŵ 
�µ��n°Á�º°�Ŵ Å�o Á�¨¸É ¥ Ŵ ������Ŵ �µ��n°Á�º°�Ŵ 
�6'Ŵ Ŵ ���������Ŵ�¸É¤µ�°�¦µ¥Å�onª�Ä®�n¤µ�µ�
��Á°�Ŵ���Ŵ¦µ¥�Ŵ ¦o°¥¨³Ŵ���Ŵ Ŵ�´��¸¤ª¨�µ¥�°��¨»n¤
�´ª°¥nµ�°¥¼nÄ�Á���r���·¤µ��¸É»�Ŵ��Ŵ¦µ¥�Ŵ¦o°¥¨³Ŵ���Ŵ 
�´��¸¤ª¨�µ¥Á�¨¸É¥Ŵ�����Ŵ�6'Ŵ Ŵ�����ŴÄ�Á¦ºÉ°�¦³¥³
�°�Ã¦�Ŵ¡�ªnµ�¨»n¤�ª́°¥nµ�nª�Ä®�nŴ°¥¼nÄ�¦³¥³Ŵ�ŴÂ¨³Ŵ�Ŵ 
���Ŵ¦µ¥�Ŵ¦o°¥¨³Ŵ���ŴŴnª�Ä®�nÅ¤n¤�̧µ¦�¦³�µ¥Ŵ���Ŵ¦µ¥�Ŵ 
¦o°¥¨³Ŵ ���Ŵ Á¤ºÉ°Á�¦¸¥�Á�¸¥��ªµ¤Â���nµ��oµ�°µ¥»Ŵ 
�´��¸¤ª¨�µ¥Ŵ$OEXPLQŴÂ¨³Ŵ+FWŴ ¦³®ªnµ��¨»n¤�¸ÉÅ�o¦´� 
Ã�¦Â�¦¤ŴÂ¨³�¨»n¤Å¤nÅ�o¦�́Ã�¦Â�¦¤ŴÃ�¥Ä�o�·�·ŴŴ0DQQ� 
:KLWHQH\Ŵ8ŴWHVWŴ¡�ªnµÅ¤nÂ���nµ��´�Ŵ�SŴ Ŵ����Ŵ�����Ŵ 
�����Ŵ ŴÂ¨³Ŵ ����Ŵ�µ¤¨Îµ�´��ŴÂ¨³Á�¦¸¥�Á�¸¥��ªµ¤
Â���nµ��oµ�Ŵ ¦³¥³�°�Ã¦�Ŵ �ÎµÂ®�n��¸É¤¸�µ¦�¦³�µ¥Ŵ
¦³®ªnµ��¨»n¤�¸ÉÁ�oµÃ�¦Â�¦¤ŴÂ¨³�¨»n¤�¸ÉÅ�o¦�́�µ¦¡¥µ�µ¨
�µ¤���·ŴÃ�¥Ä�o�·�·ŴŴ&KLŴyŴ6TXDUHŴŴ¡�ªnµÅ¤nÂ���nµ���́Ŵ 
�SŴ Ŵ����ŴŴÂ¨³ŴSŴ Ŵ����Ŵ�µ¤¨Îµ�´��
 ��� ¨´�¬�³�°��¨»n¤�´ª°¥nµ��ÎµÂ���µ¤
�{��´¥Á¸É¥��n°�µ¦�·�Á�ºÊ°Ŵ Ŵ Á¤ºÉ°Á�¦¸¥�Á�¸¥��ªµ¤

Â���nµ��oµ�Ŵ$1&Ŵ¦³®ªnµ��¨»n¤�¸ÉÁ�oµÃ�¦Â�¦¤ŴÂ¨³�¨»n¤�¸É
Å�o¦�́�µ¦¡¥µ�µ¨�µ¤���·ŴÃ�¥Ä�o�·�·Ŵ0DQQŴ�Ŵ:LWKQH\Ŵ 
8ŴWHVWŴŴ¡�ªnµÅ¤nÂ���nµ��´�Ŵ�=    ������ŴSŴ Ŵ�����
 ��� Á�¦¥̧�Á�¥̧�£µ¡�ª̧·��¼o�iª¥¤³Á¦È�Á�oµ�¤
�¸ÉÅ�o¦´�Á�¤¸�Îµ�´��n°�Â¨³®¨´�Á�oµÃ�¦Â�¦¤Ŵ¡�ªnµŴ
Ã�¦Â�¦¤n�Á¦·¤»�£µ¡�¼o�iª¥¤³Á¦È�Á�oµ�¤�¸ÉÅ�o¦�́Á�¤¸
�Îµ�´�Ŵµ¤µ¦�n�Á¦·¤Ä®o�¨»n¤�¸ÉÁ�oµÃ�¦Â�¦¤¤¸�³Â��
¡§�·�¦¦¤n�Á¦·¤»�£µ¡Ã�¥¦ª¤Ŵ®¨´�Ä�oÃ�¦Â�¦¤
¼��ªnµ�n°�Á�oµÃ�¦Â�¦¤°¥nµ�¤¸�´¥Îµ�´��µ��·�·Ŵ 
�SŴ Ŵ�����ŴŴÂ¨³n��¨Ä®oŴ$1&Ŵ¼��¹Ê�Å�oÄ��¦´Ê��¸ÉŴŴ��Ŵ��Ŵ
��Ŵ�ŴÂ¨³Ŵ�Ŵ°¥nµ�¤¸�´¥Îµ�´��µ��·�·Ŵ�SŴ Ŵ�����Ŵ�����Ŵ
�����Ŵ����ŴÂ¨³Ŵ����Ŵ�µ¤¨Îµ�´��Ŵnª��oµ��µ¦�·�Á�ºÊ°Ŵ
Â¨³�»�£µ¡�ª̧·�Ã�¥¦ª¤¡�ªnµÅ¤nÂ���nµ���́Ŵ�SŴŴ Ŵ����Ŵ
Â¨³Ŵ����Ŵ�µ¤¨Îµ�´��

w����¡����Ú�
 ��� ¡§�·�¦¦¤n�Á¦·¤»�£µ¡��¨�µ¦ª·�´¥
Á�}�Å��µ¤¤¤�·�µ��µ¦ª·�¥́Ŵ�¹É�¡�ªnµ�¨»n¤�ª́°¥nµ�®¨�́
Á�oµÃ�¦Â�¦¤n�Á¦·¤»�£µ¡�¼o�iª¥¤³Á¦È�Á�oµ�¤�¸ÉÅ�o¦´�
Á�¤¸�Îµ�´�Ŵ¤¸�³Â��Á�¨¸É¥¡§�·�¦¦¤n�Á¦·¤»�£µ¡¼�
�ªnµ�n°�Á�oµÃ�¦Â�¦¤Ŵ°�·�µ¥Å�oªnµÃ�¦Â�¦¤n�Á¦·¤ 
»�£µ¡�¼o�iª¥¤³Á¦È�Á�oµ�¤�¸ÉÅ�o¦´�Á�¤¸�Îµ�´�Ŵ ¤¸�¨
�ÎµÄ®o¡§�·�¦¦¤n�Á¦·¤»�£µ¡�°��¼o�iª¥�¸�¹Ê�Ŵ �¹É�
�´��»�Â�ª�·�Ŵ Â���Îµ¨°��µ¦n�Á¦·¤»�£µ¡
�°�Á¡�Á�°¦r��Ŵ Ã�¥�¨ÎµÁ¦È��°�Ã�¦Â�¦¤�¸ÉÁ�·��¹Ê�
Á�}��¨¤µ�µ�Ŵ �¨»n¤�´ª°¥nµ�Á�·��µ¦¦´�¦¼o�¦³Ã¥��r
�°��µ¦��·�´�· Ŵ �µ¦¦´�¦¼o°»�¦¦��°��µ¦��·�´�·  
¡§�·�¦¦¤ŴÂ¨³�µ¦¦´�¦¼o�ªµ¤µ¤µ¦��°���Ŵ�¹É�Á�}�
·É��¸ÉÎµ�´��¸É»��°��µ¦��·�´�·¡§�·�¦¦¤n�Á¦·¤ 
»�£µ¡Ä��¦´Ê��¸ÊŴ �¨»n¤�´ª°¥nµ�Á¦¸¥�¦¼o�µ��o�Â��Ŵ�ÎµÄ®o
Á�·��µ¦Á¦¸¥�¦¼oÂ¨³�¦´�Á�¨¸É¥�¡§�·�¦¦¤n�Á¦·¤ 
»�£µ¡Ä®oÁ®¤µ³¤�´���Á°�Ŵ�°��µ��¸Ê¥´�¤¸�{��´¥�¸É
Îµ�´�°¸��¦³�µ¦Ŵ �º°Ŵ °·��·¡¨¦³®ªnµ��»��¨Ŵ �¹É�Á�}�
�{��¥́®�¹É��¸ÉÎµ��́�n°�µ¦n��¨�n°�µ¦��·��́·¡§�·�¦¦¤Ŵ
 ��� �Îµ�ª�Á¤È�Á¨º°��µªŴ Ŵ �¨�µ¦ª·�´¥Á�}�
Å��µ¤¤¤�·�µ��µ¦ª·�´¥Ŵ �¹É�°�·�µ¥Å�oªnµŴ �¨»n¤�¸ÉÁ�oµ
Ã�¦Â�¦¤¤¦̧³��́Ŵ$1&Ŵ°¥¼nÄ�Á���r���·ŴÂ¨³¤Â̧�ªÃ�o¤
���¸ÉŴÂ¨³¤ÎÉµÁ¤°Ŵ�¹É�Á�}��¨¤µ�µ�ŴÃ�¦Â�¦¤Å�on�Á¦·¤ 
Ä®o�¨»n¤�´ª°¥nµ�¤¸�ªµ¤¦¼oÁ¦ºÉ°��µ¦��·�´�·¡§�·�¦¦¤ 
�¸Én�Á¦·¤�µ¦¦oµ�Á¤È�Á¨º°��µªŴ Å�oÂ�nŴ�µ¦¦´��¦³�µ�
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°µ®µ¦Ŵ�µ¦°°��Îµ¨´��µ¥Ŵ ¦´��¦³�µ�°µ®µ¦�¸É�j°��´�
�µ¦�·�Á�ºÊ°�� 
 ��� °´�¦µ�µ¦�·�Á�ºÊ° Ŵ Ŵ ¡�ªnµ�¸ÉÅ�o¦´��µ¦
¡¥µ�µ¨�µ¤���·¤¸�µ¦�·�Á�ºÊ°Ŵ�Ŵ¦µ¥Ŵ�¦o°¥¨³Ŵ����ŴŴÂ�n
Ä��¨»n¤�¸ÉÁ�oµÃ�¦Â�¦¤ŴÅ¤n¤¸�µ¦�·�Á�ºÊ°Á¨¥Ŵ�¹�Â¤oªnµ�µ�
�µ¦��°��µ��·�·Á¤ºÉ°Á�¦¸¥�Á�¸¥�°´�¦µ�µ¦�·�Á�ºÊ°
¦³®ªnµ��¨»n¤�¸ÉÁ�oµÃ�¦Â�¦¤ŴÂ¨³�¸ÉÅ�o¦�́�µ¦¡¥µ�µ¨�µ¤
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Effects of Health Promotion Program on Health Promoting Behaviors, 

Absolute Neutrophils Count, Infection Rate, and Quality of Life 

of Persons with Breast Cancer Receiving  Chemotherapy*

 Thongdech  Prasertsri B.N.S.** Ampaporn  Namwongprom PhD*** Nam-Oy  Pakdevong PhD***

Abstract 

 This study aimed to investigate the effects of health promotion program on health 
promoting behaviors; absolute neutrophils count (ANC), infection rate, and quality of life of persons  
with breast cancer receiving chemotherapy. Health promotion model (Pender, 1996) was used 
as a conceptual framework to develop the program. Target population were women with breast 
cancer who received chemotherapy regimen AC at out-patient department of MahaVajiralongkorn 
Cancer Center between December 2010 - July 2011. Purposive samples of 41 subjects were received 
for this study, 20 received the program and 21 receive a usual care. The tools used for program  
intervention included, health promotion program, lesson plan, role model for health promotion, 
health promotion manual for women with breast cancer receiving chemotherapy. The instruments 
used to effect data were personal information sheet, health promotion behavior questionnaire, quality 
of life question, and research record forms. Chi-square, Mann-Whitney U test, Wilcoxon Signed 
Rank Test and Paired t-test were used to analyze data��7KH�¿QGLQJV�UHYHDOHG�WKDW�KHDOWK�SURPRWLQJ�
EHKDYLRUV�VFRUHV�DQG�$1&�RI�SDWLHQWV�UHFHLYLQJ�WKH�SURJUDP�ZHUH�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKDW�RI�
patients receiving a usual care. Never the less, infection rate and quality of life between the two 
JURXSV�ZHUH�QRW�VLJQL¿FDQWO\�GLIIHUHQW��7KH�¿QGLQJV�VKRZ�WKH�EHQH¿WV�RI� WKH�SURJUDP��)XUWKHU�
research should increase number of sample in order to compare the rate of infection.     

Keywords:  Health Promotion Program, Health Promoting Behaviors, Absolute  Neutrophils Count, 
  Infection Rate,  Quality of Life
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Ä®¤nŴ�ÎµÄ®o�ªµ¤ª·���´�ª¨Â¨³�ªµ¤�ª�¨�¨�Å�oŴ
 

�¡�¢�·�ªÙ¡Ùw���¡}��
Ŵ �µ¦«¹�¬µ�¦´Ê��¸ÊÁ�}�ª·�´¥Â����¨°�Ŵ ��·�ŴŴ
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�µ¦��¨°�ŴÁ¡ºÉ°«¹�¬µ�¨�°����¦¸�Îµ�´��n°�ªµ¤ª·��
�´�ª¨Â¨³�ªµ¤�ª�Ä��¼o�iª¥¤³Á¦È��¸ÉÅ�o¦´�¥µÁ�¤¸�Îµ�´�
 �¦³�µ�¦Â¨³�¨»n¤�´ª°¥nµ���¦³�µ�¦�¸ÉÄ�oÄ�
�µ¦«¹�¬µ�¦´Ê��¸ÊŴ Á�}��¼o�iª¥¤³Á¦È��¸ÉÅ�o¦´�¥µÁ�¤¸�Îµ�´�
�¸É®°�¼o�iª¥Á�¤¸�Îµ�´�Ŵ��Ŵ Ã¦�¡¥µ�µ¨«¦¸��¦·��¦rŴ Ã�¥
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�Îµ��́�¸É¤�̧ªµ¤�ª�Ŵ�¨»n¤�ª́°¥nµ�Á�}��¼o�iª¥¤³Á¦È��¸ÉÅ�o¦�́
¥µÁ�¤�̧Îµ��́�µ¤Á���r�µ¦��́Á¨º°��¨»n¤�ª́°¥nµ�Ŵ�¸É¤µ¦�́
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�ª́°¥nµ�Á¡ºÉ°��°�¤¤�·�µ�Á¡ºÉ°Á�¦¥̧�Á�¥̧��nµÁ�¨¸É¥Ŵ
�Ŵ�¨»n¤�¸ÉÁ�}�°·¦³�n°�´�ŴŴÃ�¥�µ¦Ä�o®¨´��µ¦Ŵ�º°��   

Q�ŴJURXSŴ Ŵ�Ŵ>Ŵ�Zµ + Z
`
ŴŴ�Ŵm] �Ŵ�Ŵ�+��+ ��Ŵ

� 
mŴŴŴ ŴŴ� m �

�+ m �
�  �  �Ŵ�ŴŴŴŴŴŴŴŴ

Ŵ �µ��µ¦«¹�¬µ�Îµ¦n°�ŴÄ�®°�¼o�iª¥Á�¤�̧Îµ��́Ŵ�nµ
Á�¨¸É¥�³Â���ªµ¤�ª��°��¼o�iª¥¤³Á¦È�Ŵ�nµÁ�¨¸É¥�ªµ¤
�ª�Ŵ��Ŵ6'Ŵ Ŵ�Ŵ Á¤ºÉ°Å�o¢{����¦¸�Îµ�´�Ŵ�µ�ªnµ�³Â��
�ªµ¤�ª�¨�¨��¦³¤µ�Ŵ¦o°¥¨³Ŵ��Ŵ �ŴŴ�´��´Ê�Ä��¨»n¤
��¨°��nµÁ�¨¸É¥�ªµ¤�ª�Ŵ��Ŵ6' �ŴŴ
+�Ŵ  Ŵ �nµÁ�¨¸É¥�ªµ¤�ª�Ä��¨»n¤�ª��»¤ŴŴŴ  Ŵ �
+�Ŵ Ŵ Ŵ�nµÁ�¨¸É¥�ªµ¤�ª�Ä��¨»n¤��¨°�ŴŴŴ  ŴŴ �
=ÿŴŴŴŴŴ Ŵ�nµ�ªµ¤Á�ºÉ°¤´É�Ŵ�Îµ®���¸ÉŴ����Ŵ  ŴŴ ����
Z
`
Ŵ Ŵ Ŵ°Îµ�µ��µ¦��°�Ŵ  Ŵ �����Ŵ

m �ŴŴ Ŵ Ŵ(VWLPDWHŴIURPŴ6'ŴLQŴFRQWUROŴJURXSŴ Ŵ �
m �Ŵ Ŵ Ŵ (VWLPDWHŴIURPŴ6'ŴLQŴWUHDWPHQWŴJURXSŴ  ŴŴŴ�
Ŵ Q�ŴJURXSŴ Ŵ�Ŵ>Ŵ����� �Ŵ�����Ŵ�Ŵ����@Ŵ

�Ŵ�Ŵ������ 
Ŵ Q�ŴJURXS ŴŴŴ�����



�� JOURNAL OF NURSES’ ASSOCIATION OF THAILAND, NORTH-EASTERN DIVISION

VOLUME 30 NO.1 : January - March  2012

Ŵ ��́�´Ê��µ¦ª·�¥́�¦´Ê��¸ÊÄ�oª·��̧µ¦»n¤�ª́°¥nµ��¨»n¤¨³Ŵ 
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Effect of Music Therapy on Anxiety and Pain in Cancer Patients
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Abstract
 This study was based on experimental research method  and  randomized controlled trail 
was to  determine the effect of  music therapy on anxiety and pain in cancer patients. The conceptual 
framework for this study was constructed based on physiological and psychological pain theories. 
The sample group of 80  patients receiving chemotherapy was drawn by the selection criteria from 
a population of patients admitted in Srinagarind Hospital, Khon Kaen University during the period 
between May 2010 and Sebtember 2011.  All 80 subjects are randomly assigned to receive either 
music therapy (n = 40) or no music therapy (n = 40). This study will be used block randomization; 
allocation sequence will be generated by computer. Experiment group: The patients listened the music 
through headphones for 30 minutes in the morning and evening for 2 days a total of four sessions 
and the control group who received nursing care as usual. Demographic data and music preference 
data will be collected after the experiment group had agreed to participate in the study.  Anxiety 
and pain will be completed before the music therapy session and after the 2nd  and 4th music therapy 
session. In the control group, the patients received standard nursing care; the same instruments  
except satisfaction for using music therapy questionnaire. Data were analyzed for repeat measures 
analysis of variance to compare pain score and anxiety score between the cancer patients receiving 
music therapy and no music therapy. The results of this study show that: patients who received 
PXVLF�WKHUDS\�KDG�VLJQL¿FDQWO\�ORZHU�VFRUHV�LQ�DQ[LHW\�DQG�SDLQ�WKDQ�SDWLHQWV��ZKR�GLG�QRW�UHFHLYH�
the music therapy, (F = 10.39, P < 0.05; MD - 0.83, 95% CI - 1.34 to - 0.32;  F = 4.76, P < 0.05 
MD - 0.75, 95% CI -1.43 to - 0.07).

Keywords: music therapy, cancer pain, anxiety
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�{��´¥�oµ��¦·���µ�´��¤�£µ¡Âª�¨o°¤Ŵ�Å�oÂ�nŴ�µ¦
�´��»��µ�´��¤ŴÂ¨³¨´�¬�³°µ�¸¡�°�¤µ¦�µ� Â¨³
�{��´¥�oµ�¨´�¬�³�°�Á�È�Ŵ �Å�oÂ�nŴ �ªµ¤Á�}�Á�È�Á¨¸Ê¥�
¥µ�ŴyŴ�nµ¥�Ŵ�n°�ªµ¤Á�¦¥̧��°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦Ŵ

�¡�¢�·�ªÙ¡Ùw���¡}��
Ŵ ¦¼�Â���µ¦ª·�´¥Á�}�Â���µ¦®µ�ªµ¤´¤¡´��r
Á�·��Îµ�µ¥Ŵ�FRUUHODWLRQDOŴSUHGLFWLYHŴGHVLJQ�
Ŵ �¦³�µ�¦�¸ÉÄ�oÄ��µ¦«¹�¬µ�¦´Ê��¸ÊŴ�º°Ŵ¤µ¦�µ�¸É¤¸
�»�¦°µ¥»Ŵ¦³®ªnµ�Ŵ�ŴÁ�º°�ŴyŴ��ŴÁ�º°�Â¨³¤̧»�£µ¡Â�È�Â¦�Ŵ 
Â¨³�Îµ�»�¦¤µ¦´�£¼¤·�»o¤�´��¸ÉÂ���»�£µ¡Á�È��¸ Ŵ 
Ã¦�¡¥µ�µ¨�¨�»¦Ŵ̧�´�®ª´��¨�»¦¸
Ŵ �µ¦�Îµ�ª���µ��´ª°¥nµ�Ä��µ¦«¹�¬µ�¦´Ê��¸ÊŴ
Ä�oª·�¸Ŵ FRQYHQWLRQDOŴ DSSURDFKŴ Ä��µ¦ª·Á�¦µ³®r°Îµ�µ�
��°�Ŵ�SRZHUŴDQDO\VLV�ŴÄ®o�nµŴ5�Ŵ Ŵ ���Ŵ�PRGHUDWHŴ
HIIHFW�ŴÁ¤ºÉ°�Îµ®��¦³�´��´¥Îµ�´�Ŵ�DOSKD�ŴÁ�nµ�´�Ŵ���Ŵ
Â¨³°Îµ�µ��µ¦��°�Ŵ �SRZHU�Ŵ Á�nµ�´�Ŵ ���Ŵ �Îµ�ª�
�ª́Â�¦�o�Ŵ�Ŵ�ª́ŴÁ¤ºÉ°Á�d��µ¦µ�Ŵ&RKHQ��Ŵ�³�o°�Ä�o��µ�
�¨»n¤�ª́°¥nµ�°¥nµ��o°¥Ŵ���Ŵ��Ŵ�¹É�Ä��µ¦«¹�¬µ�¦´Ê��¸ÊÅ�o
Á�È��o°¤¼¨�µ��¨»n¤�´ª°¥nµ��´Ê�·Ê�Ŵ���Ŵ��Ŵ
 Á�¦ºÉ°�¤º°�¸ÉÄ�oÄ��µ¦ª·�´¥�
 nª��¸ÉŴ �ŴÂ��´¤£µ¬�r�o°¤¼¨nª��»��¨�°�
¤µ¦�µÂ¨³�µ¦�Ŵ�¸É�¼oª·�´¥¦oµ��¹Ê�Á°� 
 nª��¸ÉŴ�ŴÂ��°��µ¤�ªµ¤Á�¦¥̧�Ä��µ¦Á¨¸Ê¥�
�¼�»�¦Ŵ�¼oª·�´¥Å�o�¦´��µ�Â��°��µ¤Ŵ3DUHQWLQJŴ6WUHVVŴ

,QGH[�Ŵ6KRUWŴ)RUPŴ�36,�Ŵ6)�Ŵ�°�Ŵ$ELGLQ��Ŵ Ã�¥¥¹�
Ã�¦�¦oµ�Á�·¤�°��o°�Îµ�µ¤ÅªoÂ�n�¦�́Îµ�ª�£µ¬µŴÁ�}�
�o°�Îµ�µ¤Á�¸É¥ª�´��µ¦¦´�¦¼o�°�¤µ¦�µ�n°�ªµ¤Á�¦¸¥� 
Ä��µ¦Á¨¸Ê¥��¼Ŵ �¦³�°��oª¥Ŵ �o°�Îµ�µ¤�Îµ�ª�Ŵ��Ŵ�o°Ŵ 
Â�n�Á�}�Ŵ�Ŵ�oµ�Ŵ Å�oÂ�nŴ �ªµ¤Á�¦¸¥��n°�µ¦�Îµ���µ��
®�oµ�¸É¡n°Â¤nŴ�ªµ¤Á�¦¥̧��n°�{�®µ�µ¦¤�̧�·¤́¡�́�r��́¨¼� 
Â¨³�ªµ¤Á�¦¸¥��n°�ªµ¤Á�}�Á�È�Á¨¸Ê¥�¥µ��°�¨¼�Ŵ 
¤¸¨´�¬�³�Îµ�°�Á�}�Â��¤µ�¦�¦³¤µ��nµŴ �Ŵ ¦³�´�Ŵ 
�oµ�³Â��¦ª¤¼�Â��ªn µ¤¸�ªµ¤Á�¦¸¥�Ä��µ¦ 
Á¨¸Ê¥��¼�»�¦¼�Ŵ�oµ�³Â��¦ª¤�ÎÉµÂ��ªnµ¤¸�ªµ¤Á�¦¸¥�
Ä��µ¦Á¨¸Ê¥��¼�»�¦�ÎÉµ
 nª��¸ÉŴ�ŴÂ��°��µ¤�µ¦¦´�¦¼o¤¦¦��³�°�
��Á°�Ä��µ¦�¼Â¨�µ¦�Ŵ�6HOIŴyŴHIűFDF\ŴLQŴ,QIDQWŴ&DUHŴ
6FDOH�Ŵ 6,&6�Ŵ ¦oµ�Ã�¥Ŵ �´«�¸Ŵ �¦³��·��·�»�Ŵ Â¨³
��³��Ŵ Á�}��Îµ�µ¤Á�¸É¥ª�´��ªµ¤¤´É�Ä��°�¤µ¦�µÄ�
�ªµ¤µ¤µ¦��¸É�³�Îµ�·��¦¦¤�µ¦�¼Â¨�µ¦��¸É�Îµ®��Ä®oŴ 
�¦³�°��oª¥Ŵ �o°�Îµ�µ¤�Îµ�ª�Ŵ ��Ŵ �o°Ŵ Ã�¥Ŵ ��Ŵ �o° 
Â¦�¨´�¬�³�Îµ�°�Á�}��³Â��¦o°¥¨³�°��ªµ¤¤´É�Ä�Ŵ
nª��Îµ�µ¤�o°Ŵ��ŴÂ¨³Ŵ��ŴÁ�}��Îµ�µ¤Á�¸É¥ª�´��µ¦¦´�¦¼o
¤¦¦��³�°���Á°�Ä��µ¦Á�}�Â¤n�¸É�Â̧¨³�µ¦®µ�ªµ¤¦¼o 
Á�¸É¥ª�´��µ¦�¼Â¨�µ¦�Ŵ�¹É��o°¤¼¨Á¡·É¤Á�·¤Ŵ�Ŵ �o°�¸ÊÅ¤nÅ�o
Ä�oÎµ®¦´��µ¦ª·Á�¦µ³®r®¨´�ŴÂ�n°µ�Ä�oÎµ®¦´��¦³�°�
�µ¦°£·�¦µ¥ ¨´�¬�³�Îµ�°�Á�}��³Â��¦o°¥¨³�°�
�ªµ¤¤´É�Ä�Ŵ Ä��µ¦ª·Á�¦µ³®r�³Ä�o�³Â��Á�¨¸É¥�´Ê���´�Ŵ
�oµ�³Â��Á�¨¸É¥¼�Â��ªnµ¤µ¦�µ¤¸�ªµ¤¤´É�Ä�Ä��ªµ¤
µ¤µ¦��¸É�³�Îµ�·��¦¦¤�µ¦�¼Â¨�µ¦��¸É�Îµ®��Ä®o¼�Ŵ
�oµ�³Â��Á�¨¸É¥�ÎÉµÂ��ªnµ¤µ¦�µ¤¸�ªµ¤¤´É�Ä�Ä��ªµ¤
µ¤µ¦��¸É�³�Îµ�·��¦¦¤�µ¦�¼Â¨�µ¦��¸É�Îµ®��Ä®o�ÎÉµ
Ŵ nª��¸É Ŵ �Ŵ Â��°��µ¤�µ¦�´��»��µ�
´��¤Ä��µ¦Á¨¸Ê¥��¼�»�¦ ¦oµ�Ã�¥�¼oª·�´¥Ŵ Ã�¥¤¸�§¬�¸
�µ¦�´��»��µ�´��¤Ŵ�°�Ŵ+RXVH18Ŵ Â¨³ª¦¦��¦¦¤
Á�¦ºÉ°�¤º°ª·�´¥�¸ÉÁ�¸É¥ª�o°��´��µ¦�´��»��µ�´��¤Ä� 
�µ¦Á¨¸Ê¥��¼�»�¦�����ŴÁ�}��¦°�Â�ª�·�Ä��µ¦¦oµ�Á�¦ºÉ°�¤º°Ŵ
�¦³�°��oª¥Ŵ�o°�Îµ�µ¤�Îµ�ª�Ŵ��Ŵ�o°ŴÃ�¥Ŵ��Ŵ�o°Â¦�Ŵ 
¨´�¬�³�Îµ�°�Á�}�Â��¤µ�¦�¦³¤µ��nµŴ �Ŵ ¦³�´�Ŵ
nª��Îµ�µ¤�o°Ŵ ��Ŵ Á�}��Îµ�µ¤Á�¸É¥ª�´��»��¨�¸É¤¸  
�ªµ¤Îµ��́®¦º°Ä®o�µ¦�nª¥Á®¨º°¤µ¦�µ¤µ��¸É»�Ä��µ¦
Á¨¸Ê¥�¨¼����¸ÊŴ�Ŵ°�́��́Â¦�Ŵ�¹É��o°¤¼̈ Á¡·É¤Á�·¤Ä��o°�¸ÊÅ¤nÅ�o
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Ä�oÎµ®¦´��µ¦ª·Á�¦µ³®r®¨´�ŴÂ�nÄ�oÎµ®¦´��¦³�°��µ¦
°£·�¦µ¥Ŵ�µ¦Â�¨�¨Ä�o�³Â��¦ª¤Ŵ�oµ�³Â��¦ª¤¼�
Â��ªnµ¤�̧µ¦¦�́¦¼oªnµ��Á°�Å�o¦�́Â¦���́�»��µ��́�¤
Ä��µ¦Á¨¸Ê¥��¼�»�¦¼�Ŵ�oµ�³Â��¦ª¤�ÎÉµÂ��ªnµ¤¸�µ¦¦´�
¦¼oªnµ��Á°�Å�o¦´�Â¦��´��»��µ�´��¤Ä��µ¦Á¨¸Ê¥��¼ 
�»�¦�ÎÉµ
Ŵ nª��¸ÉŴ �Ŵ Â��°��µ¤�ªµ¤Á�}�Á�È�Á¨¸Ê¥� 
¥µ�ŴyŴ�nµ¥ �¦³Á¤·�Ã�¥Ä�o�Îµ�µ¤Á¡¥̧�Ŵ�Ŵ�o°Ŵ�¹É��o°�Îµ�µ¤�¸Ê
Å�o¤µ�µ�Â��°��µ¤Ŵ5HYLVHGŴ ,QIDQWŴ7HPSHUDPHQWŴ
4XHVWLRQQDLUH��Ŵ nª��¸ÉŴ �Ŵ �o°�¸ÉŴ ��Ŵ Ã�¥�µ¤Á�¸É¥ª�´�
�µ¦¦´�¦¼o�°�¤µ¦�µÃ�¥£µ¡¦ª¤Ä�Á¦ºÉ°��ªµ¤Á�}�Á�È�
Á¨¸Ê¥�¥µ��Ŵ�nµ¥�°��µ¦�Ŵ̈ ´�¬�³�Îµ�°�Á�}�Â��¤µ�¦
�¦³¤µ��nµŴ�Ŵ¦³�´�Ŵ�oµ�³Â��¼�Â��ªnµ¤µ¦�µ¦´�¦¼oªnµ
�µ¦�Á�}�Á�È�Á¨¸Ê¥�¥µ�¤µ�Ŵ�oµ�³Â���ÎÉµÂ��ªnµ¤µ¦�µ
¦´�¦¼oªnµ�µ¦�Á�}�Á�È�Á¨¸Ê¥��nµ¥¤µ�ŴŴ
Ŵ �¼oª·�´¥�ÎµÂ��°��µ¤Ä�nª��¸ÉŴ �Ŵ yŴ �Ŵ Å�
��¨°�Ä�o�´��¨»n¤¤µ¦�µ�¸É¤¸¨´�¬�³Á�n�Á�¸¥ª�´��¨»n¤
�´ª°¥nµ�Ŵ�Îµ�ª�Ŵ��Ŵ¦µ¥Ŵ�µ��´Ê�ª·Á�¦µ³®r�nµ�ªµ¤Á�¸É¥�
�°�Â��°��µ¤nª��¸ÉŴ�ŴyŴ�ŴÃ�¥Ä�o¤́�¦³·��·ÍÂ°¨¢iµ
�°��°��¦µ�ŴÅ�oÁ�nµ�´�Ŵ����Ŵ���ŴÂ¨³Ŵ���Ŵ�µ¤¨Îµ�´�Ŵ
Îµ®¦�́nª��¸ÉŴ�ŴÄ�oª·��̧µ¦®µ�nµ�ªµ¤Á�¸É¥�Ã�¥ª·��̧�°�
�ÎÊµŴ �WHVWŴyŴ UHWHVWŴ UHOLDELOLW\�Ŵ®nµ��´�Ŵ�Ŵ´��µ®rŴ Å�o�nµ
�ªµ¤Á�¸É¥�Á�nµ�´�Ŵ���Ŵ�UŴ Ŵ���� p<.���
 �µ¦¡·�´�¬r·��·Í�¨»n¤�´ª°¥nµ���µ¦«¹�¬µ�¦´Ê�
�¸ÊŴ Å�o�nµ��µ¦¡·�µ¦�µ�µ���³�¦¦¤�µ¦�¦·¥�¦¦¤�µ¦
ª·�´¥Ä���Ŵ��¨»n¤�µ� f�°�¦¤¡´��µ�»�¨µ�¦Â¨³�µ¦
ª·�´¥�ŴÃ¦�¡¥µ�µ¨�¨�»¦¸Ŵ��¸ÉŴ���Ŵ���������������ŴŴ
� ª·��̧µ¦Á�È�¦ª�¦ª¤�o°¤¼̈ �Ä�oª·��̧µ¦¤́£µ¬�r
Ã�¥�¼oª·�´¥Ä�®¤ª��°��o°¤¼¨nª��»��¨Â¨³Ä®o¤µ¦�µ
�°�Â��°��µ¤��´�°ºÉ�ÇŴ�oª¥��Á°�
� �µ¦ª· Á�¦µ³®r�o°¤¼¨� �¼oª·�´¥Ä�oÃ�¦Â�¦¤
�°¤¡·ªÁ�°¦rÎµÁ¦È�¦¼�ª·Á�¦µ³®r�o°¤¼¨Ŵ �´��¸ÊŴ ��Ŵ �·�·
¡¦¦��µŴ�GHVFULSWLYHŴVWDWLVWLFV�ŴÁ¡ºÉ°Â���»�¨´�¬�³
�°��¨»n¤�´ª°¥nµ�Â¨³�´ªÂ�¦�¸É«¹�¬µŴ ��Ŵ ª·Á�¦µ³®r�nµ
´¤�¦³·��·Í®´¤¡´��r�°�Á¡¸¥¦r´�Ŵ�3HDVRQuVŴSURGXFWŴ
PRPHQWŴFRUUHODWLRQŴFRHIűFLHQW�ŴÁ¡ºÉ°«¹�¬µ�ªµ¤¤́¡�́�r
¦³®ªnµ��´ªÂ�¦�¸É«¹�¬µŴ Å�oÂ�nŴ °µ¥»Ŵ ¦³�´��µ¦«¹�¬µŴ
�Îµ�ª��»�¦Ŵ�µ¦¦´�¦¼o¤¦¦��³��Á°�Ä��µ¦�¼Â¨�µ¦�Ŵ

�µ¦�´��»��µ�´��¤Ŵ¨´�¬�³°µ�¸¡�°�¤µ¦�µŴ�ªµ¤
Á�}�Á�È�Á¨¸Ê¥�¥µ�ŴyŴ�nµ¥ŴÂ¨³Ŵ��Ŵª·Á�¦µ³®r¡®»���°¥Ŵ
�PXOWLSOHŴUHJUHVVLRQŴDQDO\VLV�ŴÁ¡ºÉ°«¹�¬µ�ªµ¤µ¤µ¦�
Ä��µ¦�Îµ�µ¥�°��´ªÂ�¦�¸É«¹�¬µ�n°�ªµ¤Á�¦¸¥��°�
¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦ª´¥�ª��eÂ¦�

Ú�w���¡}��
Ŵ ��Ŵ ¨�́¬�³�¦³�µ�¦�°��¨»n¤�ª́°¥nµ�Ä��µ¦
«¹�¬µ�¦´Ê��¸Ê¡�ªnµŴ¤µ¦�µ�¨»n¤�´ª°¥nµ��Îµ�ª�Ŵ���Ŵ��Ŵ
¤¸°µ¥»°¥¼nÄ��nª�Ŵ��ŴyŴ��Ŵ�eŴ Ã�¥¤¸°µ¥»Á�¨¸É¥Ŵ�����Ŵ�eŴ 
�6'Ŵ Ŵ�����Ŵ¤µ¦�µÁ�º°��´Ê�®¤�¤°̧µ¥»¦³®ªnµ�Ŵ��Ŵ�Ŵ��Ŵ�eŴ 
�·�Á�}�¦o°¥¨³Ŵ ����Ŵ �Îµ�ª��e�¸ÉÅ�o¦´��µ¦«¹�¬µÃ�¥
Á�¨¸É¥Ŵ ����Ŵ�eŴ �6'Ŵ Ŵ �����Ŵ Ã�¥¤¸¤µ¦�µÁ�º°��¦¹É�
®�¹É�Ŵ �¦o°¥¨³Ŵ�����Ŵ�¸ÉÅ�o¦´��µ¦«¹�¬µ¼�»�Ä�¦³�´�
¤´�¥¤«¹�¬µ�°��o�Ŵ¤µ¦�µŴ¦o°¥¨³Ŵ����Ŵ Á�}�Â¤n�oµ�
®¦º°�¦³�°�°µ�¸¡°¥¼n�¸É�oµ��°���Á°�Ŵ�°��´Ê�¦o°¥¨³Ŵ
����Ŵ�¦³�°�°µ�¸¡�°��oµ�Ŵ¦o°¥¨³Ŵ����Ŵ�°�¤µ¦�µŴ
¤¸¦µ¥Å�o°¥¼n¦³®ªnµ�Ŵ�����ŴyŴ������Ŵ�µ�ŴÃ�¥¦o°¥¨³Ŵ
����Ŵ�°�¤µ¦�µ¦³�»ªnµŴ¦µ¥Å�oÁ¡¸¥�¡°�´��nµÄ�o�nµ¥Ŵ�¹É�
�¼o�¸É¦�́�·��°��nµÄ�o�nµ¥nª�Ä®�n�º°Ŵµ¤Ŵ̧�·�Á�}�¦o°¥¨³Ŵ
����Ŵ¤µ¦�µÄ��µ¦«¹�¬µ�¦´Ê��¸ÊŴ Á�}�¤µ¦�µ�¦¦£rÂ¦�Ŵ
¦o°¥¨³Ŵ����Ŵ ��³�{��»�´�¤µ¦�µ¤¸�»�¦�¸É�o°��¼Â¨Ä�
�oµ�Á�¸¥ª�´��Îµ�ª�Ŵ�Ŵ��Ŵ�·�Á�}�¦o°¥¨³Ŵ����Ŵ¤µ¦�µ
nª�¤µ�Ŵ¦o°¥¨³Ŵ����Ŵ¤¸�¦³��µ¦�r�¼Â¨�µ¦�¤µ�n°�Ŵ
Ŵ Îµ®¦´�Á�È��¨»n¤�´ª°¥nµ�Ŵ¡�ªnµŴ ¤¸°µ¥»Á�¨¸É¥Ŵ
����ŴÁ�º°�Ŵ�6'Ŵ Ŵ�����Ŵnª�Ä®�n¤¸°µ¥»Ŵ�ŴÁ�º°�Â¨³ 
�ŴÁ�º°�Ŵ�·�Á�}�¦o°¥¨³Ŵ����ŴÂ¨³¦o°¥¨³Ŵ����Ŵ�µ¤¨Îµ��́Ŵ
Ã�¥¦o°¥¨³Ŵ����ŴÁ�}��µ¦�Á¡«®�·�Ŵ¦o°¥¨³Ŵ����Ŵ�°�
�µ¦�¤¸¤µ¦�µÁ�}��¼oÁ¨¸Ê¥��¼®¨´�Ŵ ¦°�¨�¤µ�º°Ŵ�¼iŴ ¥nµŴ�µŴ
¥µ¥Ŵ�¦o°¥¨³Ŵ�����Ŵ¤µ¦�µ¦o°¥¨³Ŵ����Ŵ¦³�»ªnµŴ�»��¨
�¸ÉÎµ��́�¸É»�Ä��µ¦�nª¥Á®¨º°�¼Â¨�»�¦�º°Ŵµ¤Ŵ̧Â¨³�µ¦�
nª�Ä®�nÅ�o¦´��µ¦Á¨¸Ê¥��¼�¸É�oµ�Ŵ�·�Á�}�¦o°¥¨³Ŵ����
Ŵ ��Ŵ �µ��µ¦ª·Á�¦µ³®r�ªµ¤´¤¡´��r¦³®ªnµ�
�´ªÂ�¦�¸É«¹�¬µŴ¡�ªnµŴ °µ¥»Ŵ ¦³�´��µ¦«¹�¬µŴ �Îµ�ª�
�»�¦ŴÂ¨³¨´�¬�³°µ�¸¡�°�¤µ¦�µŴ��¹É��ÎµÂ��Á�}�°�
¨´�¬�³Ŵ�º°ŴÂ¤n�oµ�®¦º°�Îµ�µ��¸É�oµ�Â¨³�Îµ�µ��°�
�oµ��Ŵ¤¸�ªµ¤´¤¡´��r�´��ªµ¤Á�¦¸¥�Ä��µ¦Á¨¸Ê¥��¼�»�¦
°¥nµ�Å¤n¤¸�´¥Îµ�´��µ��·�·Ŵnª��µ¦¦´�¦¼o¤¦¦��³�°�



��ĊĕĆčĕĆčĄĕåĄāąĕýĕĈĒ�čĕãĕăĕåøēĊĔüĐĐâğêĘąèğĎüĚĐ

þĿúĘħ�����êýĔýúĘħ�����ĄâĆĕåĄ���ĄĘüĕåĄ�����

��Á°�Ä��µ¦�¼Â¨�µ¦�Â¨³�µ¦�´��»��µ�´��¤Ä�
�µ¦Á¨¸Ê¥��¼�»�¦Ŵ¤¸�ªµ¤´¤¡´��r�µ�¨��´��ªµ¤Á�¦¸¥�
Ä��µ¦Á¨¸Ê¥��¼�»�¦°¥nµ�¤�̧¥́Îµ��́�µ��·�·Ŵ�rŴ Ŵ������ŴŴ
p �Ŵ���� Â¨³ rŴ Ŵ������Ŵp �Ŵ����Ŵ�µ¤¨Îµ�´��ŴÄ���³

�¸É�ªµ¤Á�}�Á�È�Á¨¸Ê¥�¥µ���nµ¥�°��µ¦�¤¸�ªµ¤´¤¡´��r
�µ��ª��´��ªµ¤Á�¦¸¥�Ä��µ¦Á¨¸Ê¥��¼�»�¦Ŵ�rŴ Ŵ����� p 
 Ŵ�����Ŵ��µ¦µ��¸ÉŴ��

�µ¦µ��¸É����nµ´¤�¦³·��·Í®´¤¡´��r¦³®ªnµ��´ªÂ�¦�¸É«¹�¬µŴ�QŴ Ŵ����

�´ªÂ�¦ 1 � 3 4 5 6 7 8

��Ŵ°µ¥» -
��Ŵ¦³�´��µ¦«¹�¬µ ����� -
��ŴŴ�Îµ�ª��»�¦�¸É�o°��¼Â¨ 
Ä��oµ�Á�¥̧ª��́��³�{��»��́

Ŵ���� ���� -

��Ŵ�µ¦¦´�¦¼o¤¦¦��³�°�
��Á°�Ä��µ¦�¼Â¨�µ¦�

Ŵ���� Ŵ���� Ŵ����� -

��Ŵ�µ¦�´��»��µ�´��¤
Ä��µ¦Á¨¸Ê¥��¼�»�¦

Ŵ���� Ŵ���� ���� ���� -

��ŴŴ̈ �́¬�³°µ�¡̧�°�¤µ¦�µ Ŵ���� ����� Ŵ���� ����� Ŵ����� -
��Ŵ�ªµ¤Á�}�Á�È�Á¨¸Ê¥�¥µ�Ŵ
yŴ�nµ¥

���� ����� Ŵ���� ����� ����� ����� -

��ŴŴ�ªµ¤Á�¦¥̧�Ä��µ¦Á¨¸Ê¥�
�¼�»�¦

Ŵ���� ����� Ŵ����� ����� ����� Ŵ���� Ŵ��� -

*p < .05, **p < .01�Ŵ***p < .001

Ŵ ��Ŵ Á¤ºÉ°�nµ��µ¦��°��o°��¨�Á�ºÊ°��o��°�
�µ¦Ä®o�·�·ª·Á�¦µ³®r���°¥¡®»�¼�Ŵ �µ��µ¦ª·Á�¦µ³®rŴ 
¡�ªnµŴ�ª́Â�¦�¸É�Îµ¤µª·Á�¦µ³®r�´Ê�®¤�Ŵ�Ŵ�ª́Â�¦µ¤µ¦� 
¦nª¤��́�Îµ�µ¥Ŵ�ªµ¤Á�¦¥̧�Ä��µ¦Á¨¸Ê¥��¼�»�¦Å�o¦o°¥¨³Ŵ��Ŵ 
°¥nµ�¤�̧¥́Îµ��́�µ��·�·Ŵ�R2Ŵ Ŵ���� FŴ Ŵ�����ŴpŴ�Ŵ����Ŵ
Ã�¥¡�ªnµ¤�̧ª́Â�¦Á¡¥̧�Ŵ�Ŵ�ª́Ŵ�º°Ŵ�µ¦¦�́¦¼o¤¦¦��³�°�

��Á°�Ä��µ¦�¼Â¨�µ¦�ŴÂ¨³�µ¦�´��»��µ�´��¤Ä�
�µ¦Á¨¸Ê¥��¼�»�¦Ŵ�¸Éµ¤µ¦��Îµ�µ¥�ªµ¤Á�¦¥̧��°�¤µ¦�µ
Ä��µ¦Á¨¸Ê¥��¼�»�¦Å�o°¥nµ�¤¸�´¥Îµ�´��µ��·�·Ŵ �`  = 
�����ŴpŴ�Ŵ���ŴÂ¨³Ŵ`ŴŴ Ŵ�����ŴpŴ�Ŵ���Ŵ�µ¤¨Îµ�´��ŴÁ¤ºÉ°
�´ªÂ�¦°·¦³�¸ÉÁ®¨º°�´Ê�®¤��¼��ª��»¤ÅªoŴ��µ¦µ��¸ÉŴ��ŴŴŴ

�µ¦µ��¸É����{��´¥�¸Éµ¤µ¦��Îµ�µ¥�ªµ¤Á�¦¸¥��°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦ª´¥�ª��eÂ¦�Ŵ�QŴ Ŵ����Ŵ 
�´ªÂ�¦ % 6(% ` W S�YDOXH

��Ŵ°µ¥»
��Ŵ¦³�´��µ¦«¹�¬µ
��Ŵ�Îµ�ª��»�¦�¸É�o°��¼Â¨Ä��oµ�Á�¸¥ª�´���³�{��»�´�
��Ŵ�µ¦¦´�¦¼o¤¦¦��³�°���Á°�Ä��µ¦�¼Â¨�µ¦�
��Ŵ�µ¦�´��»��µ�´��¤Ä��µ¦Á¨¸Ê¥��¼�»�¦
��Ŵ¨´�¬�³°µ�¸¡�°�¤µ¦�µ
��Ŵ�ªµ¤Á�}�Á�È�Á¨¸Ê¥�¥µ�ŴyŴ�nµ¥
�nµ���¸ÉŴ�FRQVWDQW�
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w����¡����Ú�
 ��� �{��´¥�oµ�¨´�¬�³�°�¤µ¦�µ
Ŵ Ŵ ���Ŵ �µ¦¦´�¦¼o¤¦¦��³�°���Á°�Ä��µ¦
�¼Â¨�µ¦�Ŵ¡�ªnµŴ �µ¦¦´�¦¼o¤¦¦��³�°���Á°�Ä��µ¦
�¼Â¨�µ¦�µ¤µ¦��Îµ�µ¥�ªµ¤Á�¦¥̧��°�¤µ¦�µÄ��µ¦
Á¨¸Ê¥��¼�»�¦ª¥́�ª��eÂ¦�Å�o°¥nµ�¤�̧¥́Îµ��́�µ��·�·Ŵ�` 
 Ŵ�����ŴSŴ�Ŵ����Ŵ�´É��º°Ŵ�ªµ¤Á�¦¸¥��°�¤µ¦�µÄ��µ¦
Á¨¸Ê¥��¼�»�¦�´Ê��¹Ê�°¥¼n��́�µ¦¦�́¦¼o¤¦¦��³�°���Á°�Ä�
�µ¦�¼Â¨�»�¦Ŵ�µ¦¡�°·��·¡¨�´��¨nµªŴ°µ�°�·�µ¥Å�oªnµŴ 
�µ¦Á¨¸Ê¥��¼Á�È�ª´¥�ª��eÂ¦��´Ê�Á�}��nª�Á�¨¸É¥��nµ��¸É
Îµ�´��°�¤µ¦�µÂ¨³Á�}��nª�¦oµ�¦µ��µ��¸ÉÎµ�´��°�
�¸ª·�Á�È�Ŵ Á�È�ª´¥�¸Ê�nª¥Á®¨º°��Á°�Å�o�o°¥Ŵ¤µ¦�µ�o°�
Ä®o�µ¦�¼Â¨Á°µÄ�Än�¦³�Îµ�·��¦¦¤�nµ�ÇŴ¤µ�¤µ¥Ŵ Ä�
��³Á�¸¥ª�´��´Ê�Ŵ¥´��o°��Îµ¦����µ��ªµ¤Á�}�£¦¦¥µ�¸É
�Ä̧®o��́µ¤�̧�ŴÂ¨³�µ¦Â��¦�́�ªµ¤�µ�®ª�́�µ���¦°�
�oµ�ªnµ�³µ¤µ¦�Á�}�¤µ¦�µ�¸É�¸¡¦o°¤Ŵ£µ¦³Â¨³�ªµ¤
�µ�®ª´�Á®¨nµ�¸Ê�¸ÉÁ�·��¹Ê��´�¤µ¦�µ°µ��ÎµÅ�¼n�µ¦�´¥
Ä��ªµ¤µ¤µ¦��°���Á°�ªnµ�³µ¤µ¦�Ä®o�µ¦�¼Â¨
�»�¦Å�o®¦º°Å¤nŴ®µ��µ¦¦�́¦¼o�ªµ¤µ¤µ¦��¸Ê�¼��´É��°�¨�Ŵ 
¤µ¦�µ�³¦¼o¹�ªnµ��Á°�Å¤n¤¸�ªµ¤µ¤µ¦��¸¡°�¸É�³
�¦³�Îµ·É��nµ�ÇÅ�oŴ®¦º°�ÎµÅ�oÅ¤nÁ�}�Å��µ¤�ªµ¤�µ�®ª�́Ŵ 
�È¥n°¤�ÎµÅ�¼n�ªµ¤Á�¦¸¥�Ä��µ¦Á¨¸Ê¥��¼�»�¦Å�oŴ�¨�µ¦
«¹�¬µ�¦´Ê��¸Ê°��¨o°��´��µ¦«¹�¬µ�°�Ŵ5DLNHVŴ Â¨³Ŵ
7KRPSVRQ��Ŵ�¸É¡�ªnµ�µ¦¦´�¦¼o¤¦¦��³�°���Á°�Ä�
�µ¦�¼Â¨�µ¦�¤°̧·��·¡¨�n°¦³��́�ªµ¤Á�¦¥̧��°�¤µ¦�µ
Ä��µ¦Á¨¸Ê¥��¼�»�¦Ŵ Ã�¥¦³�»ªnµŴ �µ¦�¸É¤µ¦�µ¤¸�ªµ¤Á�ºÉ°
Ä��ªµ¤µ¤µ¦��°���Á°��´�ªnµÁ�}�Â®¨n��¦³Ã¥��r
�µ��oµ��·�Ä�Ŵ�SV\FKRORJLFDOŴ UHVRXUFH�Ŵ Ŵ�¸É¤¸nª��nª¥
¨��ªµ¤Á�¦¸¥��¸É´¤¡´��r�´��µ¦Á¨¸Ê¥��¼�»�¦Å�oŴ Â¨³¥´�
°��¨o°���́�µ¦«¹�¬µ�{��¥́�¸É¤°̧·��·¡¨�n°�ªµ¤Á�¦¥̧�
�°�¤µ¦�µ�µª°·®¦nµ�Ŵ�¹É��¨�µ¦«¹�¬µ¡�ªnµŴ¤µ¦�µ�¸É¤¸
¦³�´��ªµ¤¤´É�Ä�°¥nµ�¤µ�Ä��µ¦�¸É�³�¦³�Îµ�·��¦¦¤
�µ¤���µ��°��ªµ¤Á�}�¤µ¦�µ�È�³�ÎµÄ®o�ªµ¤Á�¦¸¥�
�°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦¨��o°¥¨��� 
Ŵ Ŵ ���Ŵ °µ¥»Ŵ¡�ªnµŴ°µ¥»�°�¤µ¦�µÅ¤nµ¤µ¦�
�Îµ�µ¥�ªµ¤Á�¦¸¥��°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦Å�oŴ �`  
 Ŵ����ŴpŴ!Ŵ����Ŵ°��¨o°��´��µ¦«¹�¬µ�°�Ŵ&RPEV�
2UPHŴÂ¨³��³��ŴÂ¨³Ŵ<RXQJHU�Ŵ�¸É¡�ªnµŴ°µ¥»Å¤nµ¤µ¦�

�Îµ�µ¥�ªµ¤Á�¦¸¥��°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦Å�oŴ
°¸��´Ê��µ¦«¹�¬µ�°�Ŵ�´«�¸Ŵ �¦³��·��·�»�ŴÂ¨³��³5 
�¸É¡�ªnµŴ°µ¥»�°�¤µ¦�µÅ¤n¤�̧ªµ¤¤́¡�́�r��́�ªµ¤Á�¦¥̧�
Ä��µ¦Á¨¸Ê¥��¼�»�¦�oª¥Á�n���́ŴŴ�µ¦�¸É°µ¥»Å¤nµ¤µ¦��Îµ�µ¥ 
�ªµ¤Á�¦¸¥��°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦ª´¥�ª��eÂ¦�
Ä��¨�µ¦«¹�¬µ�¦´Ê��¸ÊŴ °µ�Á�ºÉ°�¤µ�µ�°µ¥»�°��»�¦Ä�
�µ¦«¹�¬µ�¦´Ê��¸ÊŴ �¼��Îµ�´��oª¥ª´¥�ª��eÂ¦�Ŵ�¹É�Á�}��nª�
Á�¨¸É¥��nµ��¸ÉÎµ��́�°�¤µ¦�µÂ¨³Á�}��nª�¦oµ�¦µ��µ�
�¸ÉÎµ��́�°��ª̧·�Á�È�ŴÁ�ºÉ°��µ�Á�È�ª¥́�ª��eÂ¦��¸ÊŴÁ�}�ª¥́
�¸É¤�̧µ¦Á�¦·�Á�·�Ã�ŴÂ¨³�µ¦Á�¨¸É¥�Â�¨��°�¡�́�µ�µ¦
°¥nµ�¦ª�Á¦ÈªŴ Á�}�ª´¥�¸É�o°�Å�o¦´��µ¦Á°µÄ�Än�¼Â¨�´Ê�
�oµ�¦nµ��µ¥Ŵ°µ¦¤�rŴ �·�Ä�ŴÂ¨³Ã�¥Á�¡µ³°¥nµ�¥·É��µ¦
¦oµ�´¤¡´��£µ¡¦³®ªnµ�¤µ¦�µ��»�¦Ŵ�¹É�Á�}�¦µ��µ�
�¸ÉÎµ�´��¸É�ÎµÅ�¼n�»�£µ¡�µ¦Á¨¸Ê¥��¼Á�È�Ä�¨Îµ�´��n°Å�Ŵ
Â¨³�¸ÉÎµ�´�¥´�Á�}�ª´¥�¸É�o°�¡¹É�¡µ�¼o�¼Â¨°¥nµ�¤�¼¦�rŴ
�´��´Ê�Ŵ Ä��µ¦�¼Â¨Á�È�ª´¥�ª��eÂ¦�Ŵ¤µ¦�µ®¦º°�¼oÁ¨¸Ê¥�
�¼�¹��o°�Ä®oÁª¨µ°¥nµ�Á�È¤�¸ÉŴ ¤¸�ªµ¤°���ŴÂ¨³�ªµ¤
Á¸¥¨³°¥nµ�¤µ�ŴÁ¡ºÉ°�¸É�³��·�´�·£µ¦�·��°��µ¦Á¨¸Ê¥��¼Ŵ 
�¹�Á�}�Å�Å�oªnµŴ Å¤nªnµ¤µ¦�µ�³¤¸°µ¥»¤µ�®¦º°�o°¥�È�µ¤
�È¥n°¤�o°�Á��·��´�£µ¦³�°��µ¦Á¨¸Ê¥��¼�¸É�Îµ¤µ�¹É�
�ªµ¤Á�¦¥̧�Å¤n�nµ���́ŴÂ�n�µ¦�¸É�³¦�́¦¼oªnµ�µ¦Á¨¸Ê¥��¼�µ¦�
Á�}��ªµ¤Á�¦¸¥�¤µ�®¦º°�o°¥Ŵ�¹Ê�°¥¼n�´��{��´¥°ºÉ�Å¤nÄ�n
�¹Ê�°¥¼n�´�°µ¥»�°�¤µ¦�µŴŴŴ
Ŵ Ŵ ���ŴŴ¦³�´��µ¦«¹�¬µŴ¡�ªnµŴ ¦³�´��µ¦
«¹�¬µ�°�¤µ¦�µÅ¤n¤¸�ªµ¤´¤¡´��r�´��ªµ¤Á�¦¸¥�Ä�
�µ¦Á¨¸Ê¥��¼�»�¦Ŵ �rŴ  Ŵ �����Ŵ �Ŵp  Ŵ�����ŴÂ¨³¦³�´�
�µ¦«¹�¬µ�°�¤µ¦�µ�´Ê�Å¤nµ¤µ¦��Îµ�µ¥�ªµ¤Á�¦¸¥�
�°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦Å�oŴ�`Ŵ Ŵ�����ŴSŴ!Ŵ ����ŴŴ
�¹É��´�Â¥o��´��µ¦«¹�¬µÄ�°�¸��¸É�nµ�¤µŴ �¸É¡�ªnµ�µ¦
«¹�¬µ�°�¤µ¦�µ¤¸�ªµ¤´¤¡´��rÁ�·�¨��´��ªµ¤Á�¦¸¥�
Ä��µ¦Á¨¸Ê¥��¼�»�¦���Ŵ Â¨³°¸��µ¦«¹�¬µ®�¹É��¸É¡�ªnµŴ
¦³�´��µ¦«¹�¬µ�°�¤µ¦�µÁ�}��{��´¥�¸Éµ¤µ¦��Îµ�µ¥
�ªµ¤Á�¦¸¥�Ä��µ¦Á¨¸Ê¥��¼�»�¦Å�o�Ŵ Â�n°¥nµ�Å¦�È�µ¤Ŵ
�¨�µ¦«¹�¬µ�¦´Ê��¸Ê�¨´�Å¤n¡�°·��·¡¨�°�¦³�´��µ¦«¹�¬µ 
�´��ªµ¤Á�¦¸¥�Ä��µ¦Á¨¸Ê¥��¼�»�¦ŴŴ�´Ê��¸Ê°µ�Á�}�Å�Å�oªnµŴ
Ä��{��»�´��´Ê�¤µ¦�µ®¦º°���´ÉªÇŴ Å�µ¤µ¦�«¹�¬µ®µ
�o°¤¼¨Á�¸É¥ª�´��µ¦Á¨¸Ê¥��¼Á�È�Å�o�nµ¥ŴÁ¡¦µ³�µ¦º��o�®µ
�o°¤¼¨�´Ê�¤¸®¨µ�®¨µ¥�n°��µ�Á�ºÉ°��µ��ªµ¤�oµª®�oµ
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�µ�Á��Ã�Ã¨¥¸�oµ��µ¦ºÉ°µ¦Ŵ°¸��´Ê�¥´�¤¸�µ¦Ä�oºÉ°Á¡ºÉ°
Á�¥Â¡¦n�ªµ¤¦¼o�oµ��µ¦Á¨¸Ê¥��¼Á�È�°°�¤µ®¨µ¥¦¼�Â��Ŵ
�´Ê�ºÉ°·É�¡·¤¡r�nµ�ÇŴ Ä�¦¼��°�Â�n�¡´�Ŵ Á°�µ¦Ŵ Â¨³
�·�¥µ¦�nµ�ÇŴ¦µ¥�µ¦�µ�ª·�¥»Ŵ¦µ¥�µ¦Ã�¦�´«�r�¸ÉÁ�¸É¥ª
��́Â¤nÂ¨³Á�È�ŴºÉ°Á®¨nµ�¸ÊÅ�oÄ®o�ªµ¤¦¼oÁ�¸É¥ª��́�µ¦Á¨¸Ê¥��¼ 
°�¦¤Á�È�Ŵ�¨°����µ¦�¼Â¨®¦º°Â�o�{�®µ�oµ�»�£µ¡�µ¥Ŵ 
»�£µ¡�·�Ŵ Â¨³¡´��µ�µ¦�°�Á�È���Ŵ �oª¥Á®�»�¸ÊÅ¤nªnµ
¤µ¦�µ�³¤¸�µ¦«¹�¬µÄ�¦³��Ã¦�Á¦¸¥�¤µ�®¦º°�o°¥Ŵ 
�nµ��Èµ¤µ¦�Á�oµ�¹��o°¤¼¨�¸ÉÁ�¸É¥ª�o°��´��µ¦Á¨¸Ê¥��¼Á�È�
Å�o�nµ¥�¹Ê�Á¤ºÉ°Á�¦¸¥�Á�¸¥��´�¤´¥�n°�Ŵ�¹��ÎµÄ®oÅ¤n¡�
°·��·¡¨�°�¦³�´��µ¦«¹�¬µ�n°�ªµ¤Á�¦¸¥��°�¤µ¦�µ
Ä��µ¦Á¨¸Ê¥��¼�»�¦Ä��µ¦«¹�¬µ�¦´Ê��¸ÊŴ
Ŵ Ŵ ���ŴŴ�Î µ�ª��»�¦�¸É �o °��¼Â¨Ä��o µ�
Á�¸¥ª�´���³�{��»�´�Ŵ¡�ªnµŴ �Îµ�ª��»�¦�¸É�o°��¼Â¨Ä�
�oµ�Á�¥̧ª��́��³�{��»��́Å¤nµ¤µ¦��Îµ�µ¥�ªµ¤Á�¦¥̧�
�°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦Ŵ�`ŴŴ Ŵ�����ŴpŴ!Ŵ����Ŵ�¹É�
Â���nµ��µ��µ¦«¹�¬µÄ�°��̧8Ŵ�¸É¡�ªnµŴ�Îµ�ª��»�¦Á�}�
�{��¥́�¸É¤°̧·��·¡¨Ã�¥�¦��n°�µ¦Á�·��ªµ¤Á�¦¥̧�Ä��µ¦
Á¨¸Ê¥��¼�»�¦Ŵ�¹É��´Ê��¸Ê�µ¦�¸É�¨�µ¦ª·Á�¦µ³®rÅ¤n¡�°·��·¡¨
�°��Îµ�ª��»�¦�¸É°µ«´¥°¥¼nÄ��oµ�Á�¸¥ª�´���³�{��»�´�
�´��ªµ¤Á�¦¸¥��°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦Ŵ°µ�Á�·�
�µ�¨´�¬�³�µ¦Á¨¸Ê¥��¼Á�È��µ¤�¦·���°�´��¤Å�¥�´Ê�
Â���nµ��µ�¦¼�Â���µ¦Á¨¸Ê¥��¼�µ¤ª´���¦¦¤�³ª´���Ŵ 
Á�ºÉ°��µ��µ¦°�¦¤Á¨¸Ê¥��¼Ä�ª´���¦¦¤�³ª´�°°�Ŵ
Á�}��µ¦Á¨¸Ê¥��¼Â��¡¹É�¡µ°µ«´¥�¹É��´�Â¨³�´�¦³®ªnµ�
¤µ�·�Ä��¦°��¦´ªŴ Ã�¥�¼o�¸É�Îµ®�oµ�¸ÉÁ¨¸Ê¥��¼�´Ê��³¤¸�´Ê�
¡n°ŴÂ¤nŴ�¼iŴ¥nµŴ�µŴ¥µ¥Â¨³¡¸ÉŴÄ��µ¦Á¨¸Ê¥��µ¦�ŴÁ¡¸¥�Â�n
Â¤n�³¤¸���µ�Îµ�´�¤µ��¸É»�Ä��µ¦°�¦¤´É�°�Á�È�
Á¨È�Ç��Ŵ�¹É�°��¨o°��´��o°¤¼¨Ä��µ¦«¹�¬µ�¦´Ê��¸Ê¡�ªnµŴ
�¨»n¤�´ª°¥nµ�Á�º°��´Ê�®¤�Ŵ���ŴÄ�Ŵ���Ŵ���Ŵ¤¸µ¤¸Â¨³
�¼iŴ¥nµŴ�µŴ¥µ¥Ŵ�°¥Ä®o�ªµ¤�nª¥Á®¨º°Ä��µ¦�¼Â¨�»�¦Ŵ�µ¦
�nª¥Á®¨º°�¸ÉÅ�o¦´�Á®¨nµ�¸Ê�nª¥Â�n�Á�µ£µ¦³Ä��µ¦Á¨¸Ê¥��¼
�»�¦�¸É�o°��¼Â¨Ä��oµ�Á�¸¥ª�´���³�{��»�´�Å�oŴn��¨Ä®o
�ªµ¤�¹�Á�¦¸¥��°�¤µ¦�µ�n°�µ¦Á¨¸Ê¥��¼�»�¦¨�¨�Å�oŴŴ
 ���� �{��´¥�oµ��¦·���µ�´��¤�£µ¡
Âª�¨o°¤
Ŵ Ŵ ���Ŵ �µ¦�´��»��µ�´��¤Ä��µ¦�¼Â¨
�µ¦�Ŵ¡�ªnµŴ �µ¦�´��»��µ�´��¤Ä��µ¦�¼Â¨�µ¦�

µ¤µ¦��Îµ�µ¥�ªµ¤Á�¦¥̧��°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦
ª´¥�ª��eÂ¦�Å�o°¥nµ�¤¸�´¥Îµ�´��µ��·�·Ŵ �`Ŵ  Ŵ�����Ŵ
SŴ�Ŵ����Ŵ®¤µ¥�ªµ¤ªnµŴ�ªµ¤Á�¦¥̧��°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼ 
�»�¦�³¤µ�®¦º°�o°¥�´Ê��¹Ê�°¥¼n�´��µ¦�´��»��µ�
´��¤Ä��µ¦�¼Â¨�µ¦�Ŵ�¹É��¨�µ¦«¹�¬µ�¦´Ê��¸Ê°��¨o°�
�´��µ¦«¹�¬µ°ºÉ�ÇŴ�¸É�nµ�¤µ�¸É¡�ªnµ�µ¦�´��»��µ�
�́�¤¤�̧ªµ¤¤́¡�́�r�µ�¨���́�ªµ¤Á�¦¥̧�Ä��µ¦Á¨¸Ê¥�
�¼�»�¦5Ŵ Â¨³µ¤µ¦��Îµ�µ¥�ªµ¤Á�¦¸¥��°�¤µ¦�µÄ�
�µ¦Á¨¸Ê¥��¼�»�¦Å�o������ŴÃ�¥µ¤µ¦�°�·�µ¥Å�oªnµŴ¤µ¦�µ
Ä��¨»n¤�´ª°¥nµ�Á�º°��´Ê�®¤�Ŵ����Ŵ��Ŵ�µ�Ŵ���Ŵ���Ŵ
¤¸�¼o�°¥�nª¥Á®¨º°�¼Â¨�»�¦Ŵ �¹É�®µ�¤µ¦�µÅ�o¦´��ªµ¤
¦´�Ŵ�ªµ¤Á�oµÄ�Ŵ�µ¦Á°µÄ�ÄnŴŴ�o°¤¼¨�nµªµ¦Á�¸É¥ª�´��µ¦
Á¨¸Ê¥��¼�»�¦Ŵ�µ¦�nª¥Á®¨º°�¼Â¨�»�¦Ŵ�µ¦�´��»��oµ�
Á�·��°�Â¨³·É��°�Ŵ�¨°����ªµ¤�ºÉ��¤Ä��ªµ¤Á�}�
Â¤n�µ��»��¨¦°��oµ�Á®¨nµ�¸Ê�È�³Á�}��{��´¥�¸ÉÎµ�´��n°
�ªµ¤¤´É����µ�°µ¦¤�r�°��´Ê�¤µ¦�µÂ¨³Á�È�Ŵ�³�nª¥¨�
�ªµ¤Á�¦¥̧�Ä��µ¦Á¨¸Ê¥��¼�»�¦�°�¤µ¦�µÅ�o�����Ŵ�¨�µ¦
«¹�¬µ�¦´Ê��¸ÊÁ�}��¸É�nµ�́Á��ªnµŴ�µ¦��́�»��µ��́�¤Ä�
�µ¦�¼Â¨�µ¦��´Ê�ŴÁ�}��ª́Â�¦�¸É¤°̧Îµ�µ��µ¦�Îµ�µ¥¼�»� 
�¹É�Å¤nÁ�}�Å��µ¤Ŵ0RGHOŴRIŴWKHŴ'HWHUPLQDQWVŴRIŴ3DUHQWLQJŴ 
�°�Ŵ %HOVN\15Ŵ �¸É¦³�»ªnµŴ �{��´¥�oµ�¨´�¬�³�°��·�µ
¤µ¦�µ�´Ê�¤¸°·��·¡¨�n°�µ¦Á¨¸Ê¥��¼¤µ��¸É»�Ŵ nª��{��´¥ 
�oµ��¦·���µ��́�¤ŴyŴ£µ¡Âª�¨o°¤¤°̧·��·¡¨¦°�¨�¤µŴ 
Â�n°¥nµ�Å¦�È�µ¤°·��·¡¨�°��´Ê�°��´ªÂ�¦Ŵ ��µ¦¦´�¦¼o
¤¦¦��³�°���Á°�ŴÂ¨³Ŵ�µ¦�´��»��µ�´��¤�Ŵ�È
Å¤nÅ�o¤¸�ªµ¤Â���nµ��´�¤µ�Ŵ�`Ŵ Ŵ�����Ŵp �Ŵ���ŴÂ¨³ 
`Ŵ Ŵ�����Ŵp �Ŵ���Ŵ�µ¤¨Îµ�´��Ŵ�µ¦�¸É�¨�µ¦«¹�¬µ�¦´Ê�
�¸ÊÅ¤nÁ�}�Å��µ¤Ŵ0RGHOŴ��́�¨nµªŴ°µ�Á�ºÉ°�¤µ�µ�¦¼�Â��
�µ¦Á¨¸Ê¥��¼�µ¤ª´���¦¦¤�³ª´�°°�ŴÃ�¥Á�¡µ³°¥nµ�¥·É� 
ª�́��¦¦¤�°��µ¦Á¨¸Ê¥��¼�́�¤Å�¥Ŵ�¹É�Å¤nÅ�o°¥¼nÃ��Á�¸É¥ªŴ 
¤¸�µ¦Á¨¸Ê¥��¼Â��¡¹É�¡µ°µ«´¥�¹É��´�Â¨³�´�¦³®ªnµ�
¤µ�·�Ä��¦°��¦´ªÂ¨³¤¸�ªµ¤�nª¥Á®¨º°Á�ºÊ°�¼¨�´��� 
�¹�n��¨Ä®o�µ¦��́�»��µ��́�¤Á�}��ª́Â�¦�¸É¤°̧Îµ�µ�
�µ¦�Îµ�µ¥¼�»�Ä��µ¦«¹�¬µ�¦´Ê��¸Ê
Ŵ Ŵ ���Ŵ ¨´�¬�³°µ�¸¡�°�¤µ¦�µŴ ¡�ªnµŴ
¨´�¬�³°µ�¸¡�°�¤µ¦�µŴ ��¹É��ÎµÂ��Á�}�°�¨´�¬�³Ŵ
�º°ŴÂ¤n�oµ�®¦º°�Îµ�µ��¸É�oµ�Â¨³�Îµ�µ��°��oµ��Ŵ Å¤n
µ¤µ¦��Îµ�µ¥�ªµ¤Á�¦¥̧��°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦



�� J1740#.�1(�0745'5¿�#551%+#6+10�1(�6*#+.#0&��0146*�'#56'40�&+8+5+10

81.7/'����01�����,CPWCT[���/CTEJ������

ª´¥�ª��eÂ¦�Ŵ�`Ŵ Ŵ Ŵ ����ŴSŴ!Ŵ ����Ŵ�¹É��´�Â¥o��µ��µ¦
«¹�¬µ�°�Ŵ�´«�¸Ŵ�¦³��·��·�»�ŴÂ¨³��³5Ŵ�¸ÉÅ�o«¹�¬µ
�ªµ¤¤́¡�́�r¦³®ªnµ��{��¥́�oµ�¨�́¬�³°µ�¡̧�°�¤µ¦�µ
�´��ªµ¤Á�¦¸¥�Ä��µ¦Á¨¸Ê¥��¼�»�¦Ŵ¡�ªnµŴ¨´�¬�³°µ�¸¡
�°�¤µ¦�µŴ¤¸�ªµ¤´¤¡´��r�µ�¨��´��ªµ¤Á�¦¸¥�Ä�
�µ¦Á¨¸Ê¥��¼�»�¦Ŵ�¨nµª�º°Ŵ�µ¦�¸É¤µ¦�µÅ�o°°�Å��Îµ�µ�
�°��oµ��´Ê�°µ��³Å�o¤¸Ã°�µ¡��³´�¦¦�r�´�´��¤
£µ¥�°�Ŵ�nª¥¨��ªµ¤¦¼o¹�®¤�¤»n�Â¨³���n°�´�£µ¦³
�µ��oµ�Ŵ �µ¦Á¨¸Ê¥��¼Â¨³�¦°��¦´ªŴ Â�nÄ��µ¦«¹�¬µ
�¦´Ê��¸Ê�¨´�Å¤n¡�°·��·¡¨�°�¨´�¬�³°µ�¸¡�°�¤µ¦�µ
�n°�ªµ¤Á�¦¸¥�Ä��µ¦Á¨¸Ê¥��¼�»�¦�´Ê�Ŵ°µ�Á�}�Å�Å�oªnµŴ
�´ªÂ�¦�oµ�¨´�¬�³°µ�¸¡�°�¤µ¦�µŴ�¸ÉÂ�n�Á�}��Îµ�µ�
°¥¼n�¸É�oµ�Ŵ �¦ª¤Â¤n�oµ��ŴÂ¨³�Îµ�µ��°��oµ�Ŵ Á�}��µ¦
�ÎµÂ��¨´�¬�³�°��´ªÂ�¦Ä®o¤¸�ªµ¤®¨µ�®¨µ¥®¦º°¤¸
�»�¨�́¬�³Â¥�Â¥³Å�oÅ¤nÁ¡¥̧�¡°�¸É�³�ÎµÄ®oµ¤µ¦�Á®È�
�¨�¸É¤�̧n°�ªµ¤Á�¦¥̧�Ä��µ¦Á¨¸Ê¥��¼�»�¦��ŴŴ��́�´Ê�Ŵ�µ¦�¸É�³
µ¤µ¦�°�·�µ¥�¦µ���µ¦�r�ªµ¤Á�¦¸¥��¸É�Ä�«¹�¬µŴ
°µ��o°�¡·�µ¦�µÄ�Â�n¤»¤°ºÉ��°��ª́Â�¦°µ�¡̧�oª¥ŴÅ¤nÄ�n
Á¡¸¥�¤°�Â�nªnµ�Îµ�µ�Ä��oµ�®¦º°�°��oµ�ŴÁ�n�ŴÄ��µ¦
«¹�¬µª·�´¥°µ��o°��Îµ�¹��¹��ªµ¤¡¹�¡°Ä��n°¨´�¬�³
�µ��°�¤µ¦�µ�oª¥Ŵ��́�´Ê�Ŵ�µ¦Å¤n¡�°·��·¡¨�°�¨�́¬�³
°µ�¸¡�°�¤µ¦�µÄ��µ¦«¹�¬µ�¦´Ê��¸ÊŴ°µ�Å¤nµ¤µ¦��¸Ê�´�
ªnµ°µ�¸¡¤µ¦�µÅ¤nÄ�n�´ª�Îµ�µ¥�ªµ¤Á�¦¸¥�Ä��µ¦Á¨¸Ê¥�
�¼�»�¦Ŵ Ŵ�ÎµÁ�}��o°�¤¸�µ¦«¹�¬µÁ¡·É¤Á�·¤Ä�Â�n¤»¤°ºÉ��°�
�´ªÂ�¦�´��¨nµª�¦³�°��oª¥
� ��� �{��´¥�oµ�¨´�¬�³�°�Á�È��
Ŵ Ŵ �ªµ¤Á�}�Á�È�Á¨¸Ê¥�¥µ�ŴyŴ�nµ¥Ŵ¡�ªnµŴ¤�̧ªµ¤ 
´¤¡´��r�µ��ª��´��ªµ¤Á�¦¸¥�Ä��µ¦Á¨¸Ê¥��¼�»�¦Ŵ 
�rŴ Ŵ ����� pŴ�Ŵ ����Ŵ°��¨o°��´��µ¦«¹�¬µ�°��´«�¸Ŵ
�¦³��·��·�»�Ŵ Â¨³��³5Ŵ �¸É¡�ªnµŴ �ªµ¤Á�}�Á�È�
Á¨¸Ê¥�¥µ�ŴyŴ�nµ¥Ŵ�°��µ¦�Ŵ¤¸�ªµ¤´¤¡´��r�µ��ª��´�
�ªµ¤Á�¦¸¥�Ä��µ¦Á¨¸Ê¥��¼�»�¦Ŵ°¥nµ�Å¦�È�µ¤Ŵ�¹�Â¤o�³
¡�ªnµ�ªµ¤Á�}�Á�È�Á¨¸Ê¥�¥µ���nµ¥¤¸�ªµ¤´¤¡´��r�´�
�ªµ¤Á�¦¸¥��°�¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦ª´¥�ª��eÂ¦�
Â�n�¨´�¡�ªnµŴ�ªµ¤Á�}�Á�È�Á¨¸Ê¥�¥µ���nµ¥Å¤nµ¤µ¦�
�Îµ�µ¥�ªµ¤Á�¦¸¥��°�¤µ¦�µÅ�oŴ�`   Ŵ���� pŴ!Ŵ����Ŵ
�¹É�Â���nµ��µ��µ¦«¹�¬µ�°�Ŵ0XOVRZŴÂ¨³��³��Ŵ¦ª¤
�´Ê�Ŵ2VWEHUJŴÂ¨³Ŵ+DJHNXOO8Ŵ�¸É¡�ªnµŴ¡ºÊ��µ�°µ¦¤�rÄ�
Á¦ºÉ°��ªµ¤Á�}�Á�È�Á¨¸Ê¥�¥µ�Á�}��{��´¥�¸É¤¸°·��·¡¨�n° 

�µ¦Á�·��ªµ¤Á�¦¸¥�Ä��µ¦Á¨¸Ê¥��¼�»�¦Ŵ�µ¦�¸É¡��ªµ¤
¤́¡�́�rÂ�nÅ¤n¡�°Îµ�µ��µ¦�Îµ�µ¥�°��ª́Â�¦�ªµ¤Á�}�
Á�È�Á¨¸Ê¥�¥µ���nµ¥Ŵ°µ�°�·�µ¥Ä�Á�·��·�·Å�oªnµŴ�ªµ¤Á�}�
Á�È�Á¨¸Ê¥�¥µ�ŴyŴ�nµ¥�´Ê�¤�̧ªµ¤¤́¡�́�r�µ�¨���́�µ¦¦�́¦¼o 
¤¦¦��³�°���Á°�Ä��µ¦�¼Â¨�»�¦�°�¤µ¦�µŴ 
�rŴ Ŵ������ pŴ�Ŵ�����ŴÂ¨³�µ¦¦�́¦¼o¤¦¦��³�°���Á°�
�È¤¸�ªµ¤´¤¡´��r�´��µ¦�´��»�Ä��µ¦�¼Â¨�µ¦�Ŵ
�rŴ  Ŵ ����� pŴ �Ŵ �����Ŵ�¹É�¤¸´�nª��°��ªµ¤µ¤µ¦�
Ä��µ¦°�·�µ¥�ªµ¤Â�¦�¦ª��°��ªµ¤Á�¦¸¥�Ä��µ¦
Á¨¸Ê¥��¼�»�¦¤µ��¸É»��oª¥Ŵ �´��´Ê��°�Á®�º°�µ���µ�
�°��ªµ¤´¤¡´��r�¸É�ªµ¤Á�}�Á�È�Á¨¸Ê¥�¥µ�ŴyŴ �nµ¥Ŵ ¤¸
¦nª¤�´��µ¦¦´�¦¼o¤¦¦��³�°���Á°��¹É�¤¸�ªµ¤´¤¡´��r
¦nª¤��́�µ¦��́�»��µ��́�¤�oª¥Â¨oªŴ��µ��°��ªµ¤
¤́¡�́�r�¸ÉÁ®¨º°¦³®ªnµ��ªµ¤Á�}�Á�È�Á¨¸Ê¥�¥µ�ŴyŴ�nµ¥��́
�ªµ¤Á�¦¸¥�Ä��µ¦Á¨¸Ê¥��¼�»�¦�ÈÅ¤n¤µ�¡°�¸É�³°�·�µ¥
�ªµ¤Â�¦�¦ª�®¦º°µ¤µ¦��Îµ�µ¥�ªµ¤Á�¦¸¥��°�
¤µ¦�µÄ��µ¦Á¨¸Ê¥��¼�»�¦Å�o°¸�Ŵ

xi�ª�Ù�«ÙÝ
Ŵ �¨�µ¦«¹�¬µŴ¡�ªnµŴ�ª́Â�¦�Îµ�µ¥Á�}��ª́Â�¦
�¸Éµ¤µ¦��Îµ¤µ�´��¦³�ÎµÅ�oŴ�PRGLűDEOHŴYDULDEOHV�Ŵ�¹É�
Å�oÂ�nŴ �µ¦¦´�¦¼o¤¦¦��³�°���Á°�Ä��µ¦�¼Â¨�µ¦�Ŵ
Â¨³�µ¦�´��»��µ�´��¤Ä��µ¦Á¨¸Ê¥��¼�»�¦Ŵ �´��´Ê�Ŵ
¡¥µ�µ¨�¹��ª¦�´��·��¦¦¤®¦º°Ã�¦Â�¦¤�µ¦n�Á¦·¤
�µ¦¦´�¦¼o¤¦¦��³��Á°�Â�n¤µ¦�µÁ¡ºÉ°¦oµ��ªµ¤Á�ºÉ°
Ä��ªµ¤µ¤µ¦��°���Á°�Á�¸É¥ª�´��µ¦�¼Â¨�»�¦Á¤ºÉ°
¤µ¦�µ�¨´�Å��¼Â¨�µ¦�Á°��¸É�oµ�°¸��oª¥Ŵ Â¨³�ª¦
n�Á¦·¤�µ¦¤¸nª�¦nª¤�°��»��¨Ä�¨o�·�Â¨³�»��¨Ä� 
�¦°��¦ª́Ä®oÅ�o¤Ã̧°�µÅ�o¦�́�ªµ¤¦¼oÂ¨³�ÎµÂ�³�ÎµÁ�¸É¥ª��́ 
�µ¦�¼Â¨�»�¦Ŵ¦oµ��ªµ¤�¦³®��́�¹��ªµ¤Îµ��́�°��� 
Ä��µ�³�»��¨�¸Éµ¤µ¦��nª¥Á®¨º°Â�n�Á�µ£µ¦³�°�
¤µ¦�µÂ¨³¤¸nª�¦nª¤¦´��·��°�Ä��µ¦°�¦¤Á¨¸Ê¥��¼ 
�»�¦Å�oŴ �¨°���¡¥µ�µ¨�ª¦�´��»��oµ��o°¤¼¨Â¨³
Â®¨n��¦³Ã¥��r°ºÉ��¸ÉÁ�¸É¥ª�o°�°ºÉ�ÇŴÃ�¥°µ���́�ÎµÄ�¦¼�Â�� 
�°��µ¦Ä®o�¦·�µ¦Ã�¦«´¡�rµ¥�¦�Á¤ºÉ°¤µ¦�µÂ¨³ 
�»��¨Ä��¦°��¦´ª�o°��µ¦�Îµ�¦¹�¬µŴ®¦º°�´�¤»¤Ä®o
�Îµ�¦¹�¬µ�oµ��µ¦Á¨¸Ê¥��¼�»�¦Â�n¤µ¦�µ�¸É¡µ�»�¦¤µ¦´�
£¼¤·�»o¤��́�¸ÉÂ���»�£µ¡Á�È��Ŵ̧�°�Á®�º°Å��µ��µ¦��́
�¦ª�»�£µ¡�µ¤���·Ŵ



��ĊĕĆčĕĆčĄĕåĄāąĕýĕĈĒ�čĕãĕăĕåøēĊĔüĐĐâğêĘąèğĎüĚĐ

þĿúĘħ�����êýĔýúĘħ�����ĄâĆĕåĄ���ĄĘüĕåĄ�����

References
1. Bobak IM, Jensen MD. Maternity & gynecologic 

care: The nurse and the family. 5th ed: St. Louis: CV. 
Mosby; 1993. 

2. Tulman L, Fawcett J, Groblewski L, Silverman L. 
Changes in functional status after childbirth. Nursing 
Research 1990; 39: 70-5. 

3. Creasey G, Jarvis PA. Relationships between parenting  
stress and developmental functioning among 2-year 
olds. Infant Behavior and Development 1994; 17: 423-9.

4. Abidin RR. Parenting stress index: Professional manual  
(3rd ed.) Odessa: FL: Psychological Assessment 
Resources; 1995.

5. Prasopkittikun T, Tilokskulchai F, Vipuro N. Relationship  
between selected factors and parenting stress in mothers.  
Journal of Nursing Sciences 2010; 28(1): 19-27. 

6. McConachie H, Hammal D, Welsh B, Keane B,  
Waterston T, Paker L, et al. Wellbeing of new mothers.  
Communication Practitioner 2008; 81(3): 19-22. 

7. Younger JB. A model of parenting stress. Re search  
in Nursing & Health 1991; 14: 197- 204. 

8. Ostberg M, Hagekull B. A structural modeling  
approach to the understanding of parenting stress. Journal  
of Clinical Child Psychology 2000; 29(4): 615-25. 

9. Silver EJ, Heneghan AM, Bauman LJ, Stein 
REK. The reletionship of depressive symptomes  
to parenting competence and social support in inner-city  
mothers of young children. Maternal and Child 
Health Journal 2006; 10(1): 105- 12. 

10. Abidin RR. Introduction to the special issue: The 
stresses of parenting. Journal of Clinical Child 
Psychology 1990; 19: 298-301.

11. Melson GF, Windecker-Nelson E, Schwartz RL. 
Support and stress in mothers and fathers of 
young children. Early Education and Develop ment  
1998; 9: 261-81. 

12. Quittner AL, Glueckauf RL, Jackson DN. Chron ic  
parenting stress: Moderating versus mediating effects  
of social support.Journal of Personality and Social 
Psychology 1990; 59(6): 1266-78. 

13. Holden GW. Parents and the dynamics of child rearing.  
Boulder, CO: Westview Press; 1997. 

14. Vipuro N, Prasopkittikun T. General impressions on  
infant temperament questionnaire: Test-retest reliability.  
Thai Journal of Nursing Council 2008; 23(2): 82-92. 

15. Belsky J. The determinants of parenting: A proc ess 
model. Child Development 1984; 55: 83- 96. 

16. Cohen J. A power primer. Psychological Bulletin  
1992; 112(1): 155-9. 

17. Prasopkittikun T, Tilokskulchai F, Sinsuksai N, 
6LWWKLPRQJNRO�<��6HOI�HI¿FDF\�LQ�LQIDQW�FDUH�VFDOH��
Development and psychometric testing. Nursing and 
Health Sciences 2006; 8: 44-50. 

18. House JS. Work Stress and Social Support Read ing. 
MA: Addison-Wesley; 1981. 

19. Bonds DD, Gondoli DM, Sturge-Apple ML, Salem 
LN. Parenting stress as a mediator of the relation 
between parenting support and optimal parenting. 
Parenting: Science and Practice 2002; 2: 409-35. 

20. Pascoe JM, Ialongo NS, Horn WF, Reinhart  
MA, Perradatto D. The reliability and validity of 
the maternal social support index. Family Medicine 
1988; 20(4): 271-6. 

21. Carey WB, McDevitt SC. Revision of the in fant  
temperament questionnaire. Pediatrics 1978; 61(5): 735-9.

22. Wacharasin C, Thienpichet S, Deoisres W. Pre dicting  
maternal stress of mothers having children age 0-3 years.  
The Public Health Journal of Burapha University 
2011; 6(1): 32-41. 

���� 5DLNHV�+$��7KRPSVRQ�5$��(I¿FDF\� DQG� VRFLDO�
support as predictors of parenting stress among 
families in poverty. Infant Mental Health Journal  
2005; 26: 177-90. 

24. Tahmassian K, Anari MA, Fathabadi MA, edi tors. 
7KH�LQÀXHQFLQJ�IDFWRUV�RI�SDUHQWLQJ�VWUHVV�LQ�LUDQLDQ�
mothers. International conference on social science 
and humanity; 2011; IACSIT Press, Singapore. 

25. Combs-Orme T, Cain DS, Wilson EE. Do maternal  
concerns at delivery predict parenting stress during 
infancy? Child Abuse & Neglect 2004; 28: 377-92.

26. Soonthorndhadal K, Kanungsukkasem U, Tang chonlatip K,  
Punpuing S. Child-care situations in Thailand:  
Institute for Population and Social Research,  
Mahidol University; 1998. 

27. Isaranurug S, Suttisukon P. Child Rearing. Journal of 
Public Health and Development 2007; 5(1): 105-18. 

28. Kaewluang N, Vatcharasin C. The effect of self-help 
group on childcare behaviors and maternal stress in  
thalassemic children’s mothers. The Journal of Faculty  
of Nursing Burapha Univer sity 2004; 1(12): 60-73. 

29. Tasanauiem P, Aonchunshom T, Tuanyee S. Network 
Development of Newborn Nursing Care in Sakon 
Nakhon Hospital and Its Neighbor Hospitals. Journal 
of Nurses’ Association of Thailand North-eastern 
Division 2011; 29(3): 35-45.

30. Mulsow M, Caldera YM, Pursley M, Reifman A, 
+RXVWRQ�$&��0XOWLOHYHO�IDFWRUV�LQÀXHQFLQJ�PDWHUQDO�
VWUHVV�GXULQJ�WKH�¿UVW�WKUHH�\HDUV��-RXUQDO�RI�0DUULDJH�
and Family 2002; 64: 944-56.



�� J1740#.�1(�0745'5¿�#551%+#6+10�1(�6*#+.#0&��0146*�'#56'40�&+8+5+10

81.7/'����01�����,CPWCT[���/CTEJ������

Factors Predicting Parenting Stress in Mothers of Infants *

 Sumatchara Manachevakul M.S.N.**  Tassanee Prasopkittikun PhD***  Parnnarat Sangperm PhD****

Abstract  
� 3DUHQWLQJ�LQIDQWV�GXULQJ�WKH�¿UVW�\HDU�PD\�FDXVH�PRWKHUV�WR�H[SHULHQFH�DFFXPXODWHG�VWUHVV�
with subsequent negative impacts on parenting behaviors. Therefore, to develop nursing interven-
tions to help reduce parenting stress in mothers the predictive factors of parenting stress should be 
known. The objective of this study was to examine the predictors of parenting stress in mothers. 
The study sample consisted of 104 mothers who brought infants aged 6-12 months to receive health 
supervisions and vaccinations at the Well Child Clinic, Chonburi Hospital, Chonburi Province. 
Data were collected using interviewing form for personal information and a set of self-administered 
questionnaires. Data were analyzed with descriptive statistics, Pearson’s product-moment correla-
WLRQ�FRHI¿FLHQW�DQG�PXOWLSOH�UHJUHVVLRQ�DQDO\VLV�
� $FFRUGLQJ�WR�WKH�¿QGLQJV��DOO�RI�WKH�LQGHSHQGHQW�YDULDEOHV��WKDW�LV��PDWHUQDO�DJH��HGXFDWLRQ��QXPEHU�
RI�LQIDQWV�UHTXLULQJ�FDUH�LQ�WKH�VDPH�KRXVH��SHUFHLYHG�VHOI�HI¿FDF\�LQ�LQIDQW�FDUH��SDUHQWLQJ�VXSSRUW��PDWHUQDO� 
RFFXSDWLRQ��DQG�HDV\�GLI¿FXOW�FKLOG�ZHUH�WRJHWKHU�DFFRXQWHG�IRU�WKH�����RI�WKH�YDULDQFH�H[SODLQHG�
LQ�WKH�SDUHQWLQJ�VWUHVV��7KH�VLJQL¿FDQW�SUHGLFWRUV�LQFOXGHG�SDUHQWLQJ�VXSSRUW��` = -.25, p < .05), 
DQG�SHUFHLYHG�VHOI�HI¿FDF\�LQ�LQIDQW�FDUH��` = -.23, p < .05), while the other variables were unable 
to predict the parenting stress.
� 7KLV�VWXG\�SRLQWHG�RXW� WKH� LPSRUWDQFH�RI�PDWHUQDO�FRQ¿GHQFH� LQ�SDUHQWLQJ�FDSDELOLWLHV�
and parenting support to parenting stress. Nurses should arrange activities or programs to build 
FRQ¿GHQFH�LQ�SDUHQWLQJ�FDSDELOLWLHV�ZKHQ�PRWKHUV�UHWXUQHG�WR�SURYLGH�FDUH�IRU�LQIDQWV�DW�KRPH�LQ�
order to reduce the stress of mothers and promote family members to understand and participate 
in parenting children. Nursing activities may be organized in forms of providing education and 
advices on parenting.

Keywords:�LQIDQW�FDUH��SDUHQWLQJ�VWUHVV��VHOI�HI¿FDF\��VRFLDO�VXSSRUW

* Master’s Thesis, Faculty of Nursing, Mahidol University.
** Graduate Student, Faculty of Nursing, Mahidol University.
*** Associate Professor, Department of Pediatric Nursing, Faculty of Nursing, Mahidol University.
**** Lecturer, Department of Pediatric Nursing, Faculty of Nursing, Mahidol University.
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#BDLHSPVOE�BOE�4JHOJÇDBODF
 Chikungunya disease is a significant  
FRPPXQLFDEOHŴGLVHDVHŴLQŴWURSLFDOŴDUHDV�Ŵ2QFHŴWUDQVPLVVLRQŴ 
of the disease has occurred, the disease can last for 
RYHUŴ��Ŵ\HDUVŴLQŴWKHŴDIIHFWHGŴDUHDV�Ŵ(YHQŴWKRXJKWŴWKLVŴ
disease is not fatal, it can result in a deterioration of the 
KHDOWKŴRIŴSHRSOHŴLQIHFWHGŴZKLFKŴQHJDWLYHO\ŴLPSDFWŴRQŴ
WKHLUŴTXDOLW\ŴRIŴOLIH�Ŵ3HUVLVWHQWŴMRLQWŴDQGŴPXVFXODUŴSDLQ�Ŵ
DVŴZHOOŴDVŴGHSUHVVLRQŴFDQŴODVWŴIRUŴVHYHUDOŴPRQWKVŴDIWHUŴ
FKLNXQJXQ\DŴ LQIHFWLRQ�Ŵ Ŵ&KLNXQJXQ\DŴ WUDQVPLVVLRQŴ 
can also occur for a long time after infection, close 
surveillance to control the disease is necessary as there 
is no vaccine available for the disease��Ŵ
Ŵ &KLNXQJXQ\DŴ KDVŴ UHHPHUJHGŴ DQGŴ DSSHDUVŴ
WRŴ EHŴ DŴPRUHŴ VHULRXVŴ GLVHDVH�Ŵ 7KHŴ űUVWŴ HPHUJHQFHŴ

ZDVŴ LQŴ$IULFDŴ LQŴ�����Ŵ&KLNXNXQ\DŴ LVŴ DŴ UHHPHUJHGŴ
GLVHDVHŴ LQŴ GLIIHUHQWŴ JOREDOŴ UHJLRQV�Ŵ IRUŴ H[DPSOH�Ŵ LQŴ
WKHŴ ,QGLDQŴ2FHDQŴ ,VODQGVŴ DQGŴ ,QGLDŴZLWKŴ DŴPDVVLYHŴ 
HSLGHPLFŴ LQŴZKLFKŴ RQH�WKLUGŴ RIŴ WKHŴ SHRSOHŴ LQŴ WKHŴ 
,QGLDQŴ2FHDQŴ,VODQGŴ�DŴŴ)UHQFKŴWHUULWRU\�ŴZHUHŴDIIHFWHGŴ 
E\Ŵ WKHŴ LQIHFWLRQŴ DQGŴ LWŴ FDXVHGŴ ���Ŵ GHDWKVŴ DQGŴ
���Ŵ PLOOLRQŴ FDVHVŴ RIŴ FKLNXQJXQ\DŴ LQŴ ,QGLD2�Ŵ
$ŴKLJKHUŴPRUELGLW\ŴDQGŴPRUWDOLW\Ŵ UDWHŴ LQŴ WKHŴFXUUHQWŴ
RXWEUHDNŴDQGŴ�ŴQHZŴVSHFLHVŴRIŴDH�ŴIXUFLIHU�WD\ORULŴand 
DH�ŴluteoceptiveŴKDYHŴEHHQŴLGHQWLűHG����Ŵ
Ŵ ,QŴ7KDLODQGŴ DQGŴ$VLD�Ŵ WKHŴ űUVWŴ HPHUJHQFHŴ
RIŴ FKLNXQJXQ\DŴZDVŴ IRXQGŴ LQŴ%DQJNRNŴZKHUHŴ WKHŴ 
WUDQVPLVVLRQŴKDVŴEHHQŴDEVHQWŴVLQFHŴ�����ŴŴ,QŴ6HSWHPEHUŴ 
����Ŵ WKHŴPRVWŴ UHFHQWŴ HPHUJHQFHŴ RIŴ FKLNXQJXQ\D�Ŵ
to date, occurred��Ŵ ,QŴ�����Ŵ FKLJXQNXQ\DŴ DIIHFWHGŴ
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������ŴSHRSOHŴ LQŴ��ŴSURYLQFHV�Ŵ LQFOXGLQJŴ.DODVLQŴ
SURYLQFH6�Ŵ Ŵ ,WŴZDVŴ IRXQGŴ WKDWŴ VWXGHQWVŴDFFRXQWHGŴ IRUŴ
RQHŴ WKLUGŴRIŴ WKHŴ FDVHVŴZLWKŴ�����Ŵ VWXGHQWVŴ LQIHFWHGŴ
by chikungunya overall��Ŵ%HWZHHQŴ$XJXVWŴ����ŴDQGŴ
-XQHŴ�����ŴWKHŴQXPEHUŴRIŴSHRSOHŴZLWKŴFKLNXQNXQ\DŴ
LQIHFWLRQŴZDVŴKLJKHUŴWKDQŴGHQJXHŴKDHPRUUKDJLFŴIHYHU�Ŵ
7KHŴFKLNXQJXQ\DŴRXWEUHDNŴPRYHGŴIURPŴWKHŴVRXWKŴWRŴWKHŴ
QRUWKŴRIŴ7KDLODQGŴZLWKŴDQŴLQFLGHQFHŴUDWHŴRIŴ���ŴFDVHVŴ
SHUŴ�������ŴSHRSOHŴDQGŴDŴWRWDOŴRIŴ������ŴLGHQWLűHGŴ
DVŴEHLQJŴLQIHFWHGŴZLWKŴFKLNXQJXQ\D��
Ŵ .QRZOHGJHŴLVŴQHFHVVDU\ŴWRŴHQFRXUDJHŴSHRSOHŴ
WRŴSUHYHQWŴ WKHPVHOYHVŴ IURPŴFRPPXQLFDEOHŴGLVHDVHV�Ŵ
$EVHQFHŴRIŴGLVHDVHŴPD\ŴOHDGŴWRŴOLPLWŴNQRZOHGJHŴZKLFKŴ
PD\Ŵ OHDGŴ WRŴ OHVVŴ FRQFHUQŴ DERXWŴ GLVHDVHŴ SUHYHQWLRQ�Ŵ
7KHUHIRUH�ŴDŴODFNŴRIŴNQRZOHGJHŴDERXWŴFKLNXQJXQ\DŴFDQŴ
lead to high incidence of chikungunya disease among 
SULPDU\ŴVFKRROŴVWXGHQWVŴEHFDXVHŴRIŴOLPLWHGŴPHDQVŴWRŴ 
SUHYHQWŴLQIHFWLRQŴDQGŴWUDQVPLVVLRQ�Ŵ+HDOWKŴFDUHŴSURYLGHUVŴ 
DQGŴSXEOLFŴKHDOWKŴRIűFLDOVŴVKRXOGŴHGXFDWHŴSHRSOHŴDERXWŴ
the disease and the means of transmission control to 
reduce the risk of chikungunya infection��Ŵ.QRZOHGJHŴ
LVŴ RQHŴ RIŴ WKHŴ HVVHQWLDOŴ FRPSRQHQWVŴ IRUŴ VWXGHQWVuŴ WRŴ
XQGHUVWDQGLQJŴDERXWŴFKLNXQJXQ\D�ŴGHYHORSŴDSSURSULDWHŴ 
attitudes about the disease and motivate students to  
SUHYHQWŴWKHPVHOYHVŴIURPŴEHFRPLQJŴLQIHFWHGŴDQGŴGHFUHDVHŴ 
WUDQVPLVVLRQŴ RIŴ WKHŴ GLVHDVHŴ WRŴ RWKHUŴ SHRSOH�Ŵ $VŴ 
FKLNXQJXQ\DŴ LVŴ DŴ UH�HPHUJHQLQJŴGLVHDVHŴZKLFKŴKDVŴ
EHHQŴDEVHQWŴIURPŴ7KDLODQGŴIRUŴVRPHWLPH�ŴLWŴLVŴQHFHVVDU\Ŵ
WRŴSURYLGHŴNQRZOHGJHŴ DERXWŴ WKHŴGLVHDVHŴ DQGŴGLVHDVHŴ
SUHYHQWLRQ�Ŵ$VŴNQRZOHGJHŴLVŴVLJQLűFDQWŴIRUŴWUDQVPLV�
VLRQŴFRQWURO�ŴWKHŴUHVHDUFKHUVŴGHYHORSHGŴDŴKHDOWKŴHGX�
FDWLRQŴSURJUDPŴWRŴűWŴZLWKŴWKHŴVWXGHQWVuŴFRQWH[W�ŴDLPHGŴ
WRŴIDFLOLWDWHŴEHWWHUŴXQGHUVWDQGLQJŴZKLFKŴZLOOŴHQKDQFHŴ
WKHŴ VWXGHQWVuŴ XQGHUVWDQGLQJŴRIŴ WKHŴ GLVHDVHŴ DQGŴKHOSŴ
WKHPŴGHYHORSŴDSSURSULDWHŴDWWLWXGHVŴDQGŴDWWDLQŴVXLWDEOHŴ 
SUHYHQWLRQŴ SUDFWLFHŴ WRŴ FRQWURO Ŵ RXWEUHDNVŴ RIŴ 
FKLNXQJXQ\D�Ŵ

3FTFBSDI�PCKFDUJWFT
Ŵ ��Ŵ 7RŴPHDVXUHŴŴNQRZOHGJH�ŴDWWLWXGHŴDQGŴSUHYHQWLYHŴ 
SUDFWLFHŴSHUFHSWLRQŴRIŴSULPDU\ŴVFKRROŴVWXGHQWV�
Ŵ ��Ŵ 7RŴ FRPSDUHŴ NQRZOHGJH�Ŵ DWWLWXGHŴ DQGŴ
SUHYHQWLYHŴSUDFWLFHŴSHUFHSWLRQŴUHJDUGLQJŴFKLNXQJXQ\DŴ
LQIHFWLRQŴ DQGŴ WUDQVPLVVLRQŴ DPRQJŴ SULPDU\Ŵ VFKRROŴ 
VWXGHQWVŴEHIRUHŴDQGŴDIWHUŴSDUWLFLSDWLQJŴLQŴDŴFKLNXQNXQ\DŴ
SUHYHQWLRQŴSURJUDP�

3FTFBSDI�.FUIPEPMPHZ
 7KLVŴVWXG\ŴLVŴDŴTXDVL�H[SHULPHQWDOŴUHVHDUFKŴ
XVLQJŴSUHWHVW�SRVWWHVWŴUHVHDUFKŴGHVLJQ� 
 Research Setting and Sample: 7KLVŴVWXG\ŴZDVŴ
FRQGXFWHGŴLQŴDŴSULPDU\ŴVFKRROŴORFDWHŴLQŴ.DODVLQŴSURYLQFH�Ŵ 
LQŴ WKHŴ 1RUWKHDVWHUQŴ SDUWŴ RIŴ 7KDLODQG�Ŵ )ROORZLQJŴ 
KXPDQŴHWKLFVŴRIŴ)DFXOW\ŴRIŴ1XUVLQJ�Ŵ0DKDVDUDNKDPŴ
8QLYHUVLW\Ŵ DSSURYHGŴ WKHŴ UHVHDUFKŴ SURMHFW�Ŵ SULPDU\Ŵ
VFKRROŴVWXGHQWVŴZHUHŴLQYLWHGŴWRŴSDUWLFLSDWHŴLQŴWKLVŴVWXG\Ŵ
ZHUHŴSXUSRVLYHO\ŴVHOHFWHGŴIRUŴWKLVŴVWXG\�Ŵ7KHŴFULWHULDŴ
IRUŴHOLJLELOLW\ŴZHUHŴDEOHŴWRŴUHDGŴDQGŴZULWHŴLQŴ7KDLŴDQGŴ
DJUHHGŴWRŴSDUWLFLSDWHŴLQŴWKHŴSURJUDP�Ŵ7KHŴSDUWLFLSDQWVŴ
ZHUHŴ VL[W\�VL[Ŵ VWXGHQWVŴ DJHGŴEHWZHHQŴ�����Ŵ\HDUVŴ
ROGŴERWKŴPDOHŴDQGŴIHPDOHŴZKRŴZHUHŴDWWHQGLQJŴVFKRROŴLQŴ
%DQ�/DG�6UD�%XD�Ŵ7DPEROŴ<DQJ�7D�/DG�Ŵ.DODVLQŴ
3URYLQFH�
 Research Instruments�Ŵ 7KHŴ UHVHDUFKŴ
LQVWUXPHQWVŴZHUHŴGHYHORSHGŴE\ŴWKHŴUHVHDUFKHUVŴDQGŴWKHŴ
UHOLDELOLW\ŴRIŴWKLVŴTXHVWLRQQDLUHŴZKLFKŴZDVŴWHVWHGŴZLWKŴ
VLPLODUŴVFKRROŴFKLOGUHQŴE\ŴWKHŴUHVHDUFKHUVŴZDVŴ�����ŴŴ
Ŵ ��Ŵ 7KHŴTXHVWLRQQDLUHŴFRPSULVHVŴRIŴ�ŴSDUWVŴ
DVŴIROORZV�Ŵ��Ŵ.QRZOHGJHŴDERXWŴFKLNXQJXQ\DŴGLVHDVHŴ
TXHVWLRQQDLUHŴZKLFKŴFRQWDLQHGŴ��ŴLWHPVŴWRŴGHWHUPLQHŴ
NQRZOHGJHŴ DERXWŴ FKLNXQJXQ\D�Ŵ WUDQVPLVVLRQŴ URXWH�Ŵ
LQIHFWLRQŴV\PSWRPV�ŴHIIHFWVŴRIŴWKHŴGLVHDVH�ŴWUHDWPHQW�Ŵ
DQGŴPHDQVŴWRŴSUHYHQWŴWKHŴGLVHDVH�Ŵ.QRZOHGJHŴVFRULQJŴ
ZDVŴPDUNHGŴDVŴ�ŴIRUŴFRUUHFWŴDQGŴ�ŴIRUŴLQFRUUHFW�Ŵ7KHŴ
WRWDOŴVFRUHŴUDQJHŴZDVŴIURPŴ�����Ŵ.QRZOHGJHŴVFRUHŴZDVŴ
GLYLGHGŴLQWRŴ�ŴOHYHOV�Ŵ��Ŵ$WWLWXGHŴWRZDUGŴFKLNXQJXQ\DŴ
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TXHVWLRQQDLUHŴ FRPSULVHGŴ RIŴ ��Ŵ LWHPVŴ WRŴ GHWHUPLQHŴ 
DWWLWXGHŴDERXWŴFKLNXQJXQ\D�Ŵ$ŴWKUHH�ŴSRLQWŴ/LNHUWŴVFDOHŴ
ZKLFKŴZDVŴHDV\ŴIRUŴVFKRROŴFKLOGUHQŴWRŴVHOHFWŴWKHŴOHYHOŴRIŴ
DJUHHPHQWŴZDVŴXVHGŴWRŴUDQJHŴWKHŴVFRUHV�Ŵ,WHPŴUHVSRQVHVŴ
UDQJHŴIURPŴ����ŴWKDW UHSUHVHQWHGŴWKHŴVWXGHQWVuŴSRVLWLYHŴ
YLHZVŴDQGŴQHJDWLYHŴYLHZVŴRQŴWKHŴLWHPV�Ŵ7KHUHŴZHUHŴ�Ŵ
SRVLWLYHŴLWHPVŴZKLFKŴZHUHŴVFRUHGŴDVŴ�ŴIRUŴGLVDJUHH�Ŵ�Ŵ
IRUŴDJUHHŴDQGŴ�ŴIRUŴVWURQJO\ŴDJUHHŴZLWKŴWKHŴLWHPŴDQGŴ�Ŵ
QHJDWLYHŴLWHPVŴVFRUHGŴDVŴ�ŴIRUŴVWURQJO\ŴGLVDJUHH�Ŵ�ŴIRUŴ
VOLJKWO\ŴGLVDJUHH�ŴDQGŴ�ŴIRUŴGLVDJUHH�Ŵ7KHŴWRWDOŴUDQJHŴ
RIŴVFRUHVŴZDVŴIURPŴ������Ŵ7KHŴVFRUHVŴZHUHŴGLYLGHGŴ
LQWRŴ�Ŵ OHYHOV�Ŵ��Ŵ3UHYHQWLYHŴ SUDFWLFHŴ SHUFHSWLRQŴ RIŴ
infection by and transmission of chikungunya disease 
FRPSULVHGŴRIŴ�Ŵ LWHPVŴ WRŴGHWHUPLQHŴ WKHŴSDUWLFLSDQWVuŴ 
SUHYHQWLYHŴSUDFWLFHŴSHUFHSWLRQŴWRŴSUHYHQWŴWKHPVHOYHVŴ
IURPŴEHFRPLQJŴLQIHFWHGŴDQGŴDOVRŴWRŴSUHYHQWŴWUDQVPLVVLRQŴ 
RIŴWKHŴGLVHDVHŴWRŴRWKHUV�Ŵ$ŴWKUHH�SRLQWŴ/LNHUWŴVFDOHŴZDVŴ
XVHGŴWRŴUDQJHŴWKHŴVFRUHV�Ŵ,WHPŴUHVSRQVHVŴUDQJHGŴIURPŴ
���Ŵ UHSUHVHQWLQJŴ WKHŴ VWXGHQWVuŴ SUHYHQWLYHŴ SUDFWLFHŴ
SHUFHSWLRQŴRIŴWKHŴLWHPV�ŴVFRUHGŴDVŴ�ŴIRUŴQRŴSHUFHSWLRQ�Ŵ�Ŵ
IRUŴRFFDVLRQDOŴSHUFHSWLRQŴDQGŴ�ŴIRUŴUHJXODUŴSHUFHSWLRQ�Ŵ 
7KHŴWRWDOŴVFRUHŴUDQJHŴZDVŴIURPŴ�����ŴŴ7KHŴVFRUHŴZDVŴ
GLYLGHGŴLQWRŴ�ŴOHYHOV�Ŵ
Ŵ ��ŴŴ 7KHŴKDQGERRNŴRQŴFKLNXQJXQ\DŴWUDQVPLVVLRQŴ 
DQGŴ FRQWUROŴZKLFKŴZDVŴGHYHORSHGŴE\Ŵ WKHŴ UHVHDUFKHUŴ
consisted of information about chikungunya disease 
ZKLFKŴűWWHGŴZLWKŴWKHŴSULPDU\ŴVFKRROŴVWXGHQWVuŴOHDUQLQJŴ
DELOLW\ŴZKLFKŴLVŴDSSURSULDWHŴZLWKŴWKHLUŴDJHG�Ŵ,WŴLQFOXGHVŴ
information about the cause and route of infection and 
WUDQVPLVVLRQ�ŴVLJQVŴDQGŴV\PSWRPVŴRIŴWKHŴGLVHDVH�ŴWKHŴ
GLVHDVHŴWUHDWPHQW�ŴDQGŴSUHYHQWLYHŴSUDFWLFHŴJXLGHOLQHV�Ŵ
 Research Implementation: 7KHŴ UHVHDUFKŴ
SURSRVDOŴZDVŴVXEPLWWHGŴWRŴDQGŴDSSURYHGŴE\ŴWKHŴ1XUVLQJŴ 
)DFXOW\�Ŵ0DKDVDUDNKDPŴ8QLYHUVLW\�Ŵ 3HUPLVVLRQŴZDVŴ
REWDLQHGŴIURPŴWKHŴGLUHFWRUŴRIŴWKHŴVFKRRO�Ŵ7KHŴUHVHDUFKHUV 
DOVRŴPHWŴZLWKŴSULPDU\ŴVFKRROŴVWXGHQWVŴWRŴH[SODLQŴWKHŴ 
QDWXUHŴRIŴWKHŴVWXG\ŴDQGŴVWXG\ŴSURFHGXUHV�Ŵ7KHŴSDUWLFLSDQWVŴ 
ZHUHŴLQIRUPHGŴWKDWŴWKH\ŴFRXOGŴGHFOLQHŴIURPŴSDUWLFLSDWLQJŴ 

LQŴWKHŴVWXG\ŴDWŴDQ\ŴWLPHŴZLWKRXWŴSHQDOW\�Ŵ7KHŴSDUWLFLSDQWVŴ 
SDUWLFLSDWHGŴLQŴHGXFDWLRQŴDLPHGŴWRŴIDFLOLWDWHŴNQRZOHGJHŴ 
DFTXLVLWLRQ�Ŵ GHYHORSŴ DQŴ DSSURSULDWHŴ DWWLWXGH�Ŵ DQGŴ 
UHFRJQL]HŴ HVVHQWLDOŴ VNLOOVŴ WRŴ SUHYHQWŴ FKLNXQJXQ\DŴ 
LQIHFWLRQŴDQGŴ WUDQVPLVVLRQ�Ŵ.QRZOHGJH�ŴDWWLWXGHŴDQGŴ
FKLNXQJXQ\DŴSUHYHQWLYHŴSHUFHSWLRQŴVFRUHVŴZHUHŴFROOHFWHGŴ 
E\ŴVXUYH\ŴSULRUŴWRŴDQGŴDIWHUŴHQJDJLQJŴKHDOWKŴHGXFDWLRQŴ
SURJUDP�ŴŴ
 Data Analysis�Ŵ'HVFULSWLYHŴVWDWLVWLFVŴLQFOXGH 
IUHTXHQF\ŴDQGŴSHUFHQWDJHVŴZHUHŴFDOFXODWHGŴWRŴGHVFULEHŴ
WKHŴJHQHUDOŴFKDUDFWHULVWLFVŴRIŴWKHŴSULPDU\ŴVFKRROŴVWXGHQWV�Ŵ 
0HDQŴ DQGŴ VWDQGDUGŴ GHYLDWLRQVŴZHUHŴ FDOFXODWHGŴ WRŴ
GHWHUPLQHŴ WKHŴ NQRZOHGJH�Ŵ DWWLWXGH�Ŵ DQGŴ SUHYHQWLYHŴ
SUDFWLFHŴSHUFHSWLRQŴRIŴWKHŴVWXGHQWV�Ŵ3DLUHGŴW�WHVWŴZDVŴ
XVHGŴWRŴDVVHVVŴVWDWLVWLFDOŴGLIIHUHQFHVŴDWŴS Ŵ����ŴRIŴPHDQŴ
VFRUHVŴRIŴNQRZOHGJHŴDQGŴDWWLWXGHŴWRZDUGŴFKLNXQJXQ\DŴ
GLVHDVH�ŴDQGŴSUHYHQWLYHŴSUDFWLFHŴSHUFHSWLRQŴEHIRUHŴDQGŴ
DIWHUŴHGXFDWLRQDOŴVHVVLRQV�

3FTFBSDI�'JOEJOHT�
 7KLVŴVWXG\ŴLVŴDŴTXDVL�H[SHULPHQWDOŴUHVHDUFKŴRQŴ
RQHŴJURXSŴRIŴVWXGHQWVuŴSUHWHVW�SRVWWHVWŴWKDWŴH[DPLQHGŴ 
WKHŴ HIIHFWVŴ RIŴ SDUWLFLSDWLRQŴ LQŴ DŴ KHDOWKŴ HGXFDWLRQDOŴ 
SURJUDPŴRQŴVWXGHQWVuŴNQRZOHGJH�ŴDWWLWXGHŴDQGŴSUHYHQWLYHŴ 
SHUFHSWLRQŴRIŴFKLNXQJXQ\DŴGLVHDVH�Ŵ7KHŴűQGLQJVŴIURPŴ
WKLVŴVWXG\ŴUHYHDOHGŴVRPHŴLQWHUHVWLQJŴUHVXOWVŴZKLFKŴZLOOŴ
EHŴSUHVHQWHGŴDVŴIROORZV�Ŵ
 1. Characteristics of Primary School  
Students: 7KHŴUHVXOWŴVKRZVŴ����ŴSHUFHQWŴRIŴSDUWLFLSDQWVŴ
ZHUHŴ DJHŴ EHWZHHQŴ�����Ŵ\HDUVŴ ROG�Ŵ$ŴPDMRULW\Ŵ RIŴ
VWXGHQWVŴZHUHŴPDOHŴ�������ŴDQGŴVWXG\LQJŴLQŴJUDGHVŴ
���Ŵ��������Ŵ0RVWŴRIŴ WKHŴSDUWLFLSDQWVŴKDGŴDŴGDLO\Ŵ
LQFRPHŴRIŴ�����ŴEDKWŴSHUŴGD\Ŵ�������ŴDQGŴOLYHGŴLQŴ
%DQ�/DG�6UD�Ŵ%XDŴ��������
 2. Comparisons of Knowledge levels before 
and after attending the chikungunya disease health 
education program:Ŵ7KHŴNQRZOHGJHŴOHYHOŴRIŴSULPDU\Ŵ
VFKRROŴVWXGHQWVŴDIWHUŴSDUWLFLSDWLQJŴLQŴWKHŴFKLNXQJXQ\DŴ
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GLVHDVHŴKHDOWKŴHGXFDWLRQŴSURJUDPŴZDVŴKLJKHU�Ŵ%HIRUHŴ
SDUWLFLSDWLQJŴ LQŴ WKHŴ SURJUDP�ŴPRVWŴ RIŴ WKHŴ VWXGHQWVuŴ
NQRZOHGJHŴVFRUHGŴZDVŴDW WKHŴPRGHUDWHŴOHYHOŴ�������� 
$IWHUŴ SDUWLFLSDWLRQ�Ŵ WKHŴ VWXGHQWVuŴ NQRZOHGJHŴ VFRUHGŴ
LQFUHDVHGŴIURPŴ���Ŵ�ŴWRŴ����Ŵ�Ŵ�WDEOHŴ���
 3. Comparison of Attitude levels before 
and after attending   the chikungunya disease  health 
education program: 7KHŴDWWLWXGHŴOHYHOVŴRIŴWKHŴSULPDU\Ŵ
VFKRROŴVWXGHQWVŴDIWHUŴSDUWLFLSDWLQJŴLQŴWKHŴFKLNXQJXQ\DŴ
GLVHDVHŴ KHDOWKŴ HGXFDWLRQŴSURJUDPŴ LQFUHDVHG�Ŵ%HIRUHŴ
SDUWLFLSDWLQJŴ LQŴ WKHŴ SURJUDP�ŴPRVWŴ RIŴ WKHŴ VWXGHQWVuŴ 
DWWLWXGHŴVFRUHVŴZHUHŴDWŴWKHŴH[FHOOHQFH OHYHOŴ��������Ŵ
$IWHUŴSDUWLFLSDWLQJ�ŴWKHŴQXPEHUŴRIŴVWXGHQWVŴZLWKŴDWWLWXGHŴ 
VFRUHVŴDWŴWKHŴH[FHOOHQWŴOHYHOŴLQFUHDVHGŴWRŴ����Ŵ�Ŵ�WDEOHŴ���
 4. Comparison of preventive practice 
perception levels of chikungunya disease before 
and after attending the chikungunya disease health  
program: 3UHYHQWLYHŴ SUDFWLFHŴ SHUFHSWLRQŴ OHYHOVŴ RIŴ
WKHŴ SULPDU\Ŵ VFKRROŴ VWXGHQWVŴ DIWHUŴ WKHLUŴ SDUWLFLSDWLRQŴ
LQŴWKHŴFKLNXQJXQ\DŴGLVHDVHŴKHDOWKŴHGXFDWLRQŴSURJUDPŴ

LQFUHDVHG�Ŵ%HIRUHŴ WKHLUŴSDUWLFLSDWLRQŴ LQŴ WKHŴSURJUDP�Ŵ
PRVWŴ RIŴ WKHŴ VWXGHQWVuŴ SUHYHQWLYHŴSUDFWLFHŴSHUFHSWLRQŴ
VFRUHVŴZHUH DWŴWKHŴYHU\ŴDSSURSULDWHŴOHYHOŴ�������ŴDQGŴ
IROORZLQJŴWKHLUŴSDUWLFLSDWLRQ�ŴWKHŴVWXGHQWVuŴSUHYHQWLYHŴ
SUDFWLFHŴSHUFHSWLRQŴVFRUHVŴZHUHŴDWŴWKHŴYHU\ŴDSSURSULDWHŴ
OHYHOŴ�������Ŵ�WDEOHŴ���
 5. Differences of average score on  
knowledge, attitude, and preventive practice perception 
of chikungunya disease before and after the chikungunya  
disease health  education program: 7KHŴW�WHVWŴVKRZVŴ
VWDWLVWLFDOO\ŴVLJQLűFDQWŴGLIIHUHQFHVŴ�S������ŴEHWZHHQŴ 
WKHŴ DYHUDJHŴ VFRUHVŴ RIŴ NQRZOHGJH�Ŵ DWWLWXGH�Ŵ DQGŴ 
SUHYHQWLYHŴSUDFWLFHŴSHUFHSWLRQŴIURPŴWKHŴSULPDU\ŴVFKRROŴ
students before and after their SDUWLFLSDWLRQŴLQŴWKHŴKHDOWKŴ
HGXFDWLRQŴSURJUDP�Ŵ7KHŴUHVXOWVŴVKRZHGŴWKDWŴDIWHUŴWKHLUŴ
SDUWLFLSDWLRQŴ LQŴ WKHŴ KHDOWKŴ HGXFDWLRQŴ SURJUDP�Ŵ WKHLUŴ
PHDQŴ VFRUHVŴRIŴ NQRZOHGJH�Ŵ DWWLWXGH�Ŵ DQGŴSUHYHQWLYHŴ
SHUFHSWLRQ LQFUHDVHGŴ IURPŴ����Ŵ WRŴ�����Ŵ�����Ŵ WRŴ
������ŴDQGŴ�����ŴWRŴ�����ŴUHVSHFWLYHO\Ŵ�WDEOHŴ���Ŵ

Table 1 Ŵ&RPSDULVRQŴWKHŴOHYHOVŴRIŴNQRZOHGJH�ŴDWWLWXGH�ŴSUHYHQWLYHŴSUDFWLFHŴSHUFHSWLRQ�ŴEHIRUHŴDQGŴDIWHUŴDWWHQGLQJŴ
Ŵ WKHŴFKLNXQJXQ\DŴGLVHDVHŴŴKHDOWKŴHGXFDWLRQŴSURJUDPŴŴ

Chikungunya Disease  Before After
Frequency Percentage Frequency Percentage

Knowledge Levels
0RGHUDWHŴ �����ŴVFRUHV� �� ���� �� ����
*RRGŴ ������ŴVFRUHV� � ��� � ����
9HU\ŴJRRGŴŴ ����Ŵ��ŴVFRUHV� � � � ���
Attitude Levels
1RWŴJRRGŴ ������ŴVFRUHV� � ��� � ���
0RGHUDWHŴ ������ŴVFRUHV� 3 ��� 3 ���
*RRGŴ ������ŴVFRUHV� �� ���� �� ����
([FHOOHQWŴ ������ŴVFRUHV� �� ���� �� ����
Preventive Practice Perception Levels
,QDSSURSULDWHŴ ����ŴŴVFRUHV� � ŴŴ��� � ŴŴ�
$SSURSULDWHŴ �����ŴVFRUHV� �� ���� �� ����
9HU\Ŵ$SSURSULDWHŴ ������ŴVFRUHV� �� ���� �� ����
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Table 2 'LIIHUHQFHVŴRIŴDYHUDJHŴVFRUHŴRQŴNQRZOHGJH�ŴDWWLWXGH�ŴDQGŴSUHYHQWLYHŴSUDFWLFHŴSHUFHSWLRQŴRIŴFKLNXQJXQ\DŴ
Ŵ GLVHDVHŴŴEHIRUHŴDQGŴDIWHUŴWKHŴFKLNXQJXQ\DŴGLVHDVHŴKHDOWKŴŴHGXFDWLRQŴSURJUDP

Items %HIRUHŴ $IWHUŴ W�WHVW S�YDOXH
mean 6�'� mean 6�'�

.QRZOHGJHŴ ���� ���� ���� ���� ����� ���
$WWLWXGH ����� ���� ����� ����� ����� ���
3UHYHQWLYHŴ3UDFWLFHŴŴ3HUFHSWLRQ ����� ���� ����� ���� ����� ���

6WDWLVWLFDOŴVLJQLűFDQWŴGLIIHUHQFHŴS�����

%JTDVTTJPO�
 2XUŴ UHVXOWVŴ VKRZŴ SDUWLFLSDWLRQŴ LQŴ WKHŴ
FKLNXQJXQ\DŴGLVHDVHŴKHDOWKŴHGXFDWLRQŴSURJUDPŴHQDEOHGŴ
WKHŴVWXGHQWVŴWRŴJDLQŴXQGHUVWDQGLQJ�ŴGHYHORSŴDSSURSULDWHŴ 
DWWLWXGHŴ DQGŴ DSSURSULDWHŴ SUHYHQWLYHŴ SUDFWLFHVŴ IRUŴ
FKLNXQJXQ\DŴ GLVHDVH�Ŵ 7KLVŴ XQGHUVWDQGLQJŴ DQGŴ 
NQRZOHGJHŴFRXOGŴUHGXFHŴWKHŴSRVVLELOLW\ŴRIŴDQŴRXWEUHDNŴ
RIŴFKLNXQJXQ\DŴ LQŴ WKHŴFRPPXQLW\�Ŵ$FFRUGLQJŴ WRŴ WKHŴ
űQGLQJVŴRIŴWKLVŴVWXG\�ŴWKHŴVSHFLűFŴSURJUDPŴWRŴSURYLGHŴ
disease information should be used as a strategy to 
UHGXFHŴWUDQVPLVVLRQŴUDWHVŴRIŴFKLNXQJXQ\DŴRXWEUHDN�Ŵ
 Understanding about disease and disease 
WUDQVPLVVLRQŴFDQŴHQDEOHŴSHRSOHŴ WRŴ DWWDLQŴ DSSURSULDWHŴ
DWWLWXGHVŴWRŴIDFLOLWDWHŴGHYHORSPHQWŴRIŴGLVHDVHŴSUHYHQWLRQŴ 
SUDFWLFHV�Ŵ ,QŴ FRQWUDVW�Ŵ DŴ ODFNŴRIŴ FOHDUŴ XQGHUVWDQGLQJŴ
about the disease leads to the failure of transmission 
control���Ŵ$ŴQXPEHUŴRIŴFDPSDLJQVŴDLPHGŴDWŴSURWHFWLQJŴ
communities from communicable diseases use 
vSURYLGLQJŴ NQRZOHGJHwŴ DVŴ DŴ VLJQLűFDQWŴPHWKRGŴ WRŴ
FRQWUROŴFRPPXQLFDEOHŴGLVHDVH�Ŵ)RUŴH[DPSOH�ŴGHQJXHŴ
KDHPRUKDJLFŴSUHYHQWLRQŴSURJUDPŴDLPHGŴDWŴOLPLWLQJŴWKHŴ
VRXUFHŴRIŴWKHŴYLUXVŴWKHŴPDVVŴFRPPXQLFDWLRQŴFDPSDLJQŴ
ZDVŴ FRQGXFWHGŴ XVLQJŴ OHFWXUHVŴ DQGŴ DXGLRYLVXDOŴ DLGV�Ŵ
7KLVŴPDGHŴ DŴPDUNHGŴ LPSURYHPHQWŴ LQŴ NQRZOHGJH�Ŵ 
DWWLWXGHVŴDQGŴSUDFWLFHV������Ŵ7KLVŴVWUDWHJ\ŴDOVRŴUHGXFHGŴ
chikungunya disease transmission��Ŵ�
Ŵ &OHDUŴ LQIRUPDWLRQŴ DQGŴ WKHŴ SHRSOHuVŴ 
XQGHUVWDQGLQJŴDERXWŴWKHŴGLVHDVHŴDQGŴGLVHDVHŴSUHYHQWLRQŴ

is a basic method of disease transmission control���Ŵ
5HQDXOW�Ŵ 6ROHWŴ DQGŴ 6LVVRNRŴ VWDWHGŴ WKDWŴ SURYLGLQJŴ 
LQIRUPDWLRQŴRQŴFKLNXQJXQ\DŴGLVHDVH�ŴSUHYHQWLRQŴDQGŴ
FRQWUROŴLVŴDŴVLJQLűFDQFHŴVWUDWHJ\ŴWRŴOLPLWŴWKHŴVSUHDGŴRIŴ
chikungunya infection���Ŵ3DL�Ŵ+RQJŴDQGŴ+VXŴUHSRUWHGŴ
WKDWŴDSSURSULDWHŴDWWLWXGHŴFORVHO\ŴUHODWHGŴWRŴPRWLYDWLRQŴ
RIŴSUHYHQWLYHŴSUDFWLFH�ŴIDFLOLWDWHŴSUDFWLFDOŴSUHYHQWLRQŴ
SUDFWLFH�Ŵ7KLVŴFRQFXUVŴZLWKŴWKHŴűQGLQJVŴRIŴWKLVŴVWXG\ŴWKDWŴ
DIWHUŴWKHŴVWXGHQWVŴSDUWLFLSDWHGŴLQŴWKHŴKHDOWKŴHGXFDWLRQŴ
SURJUDP�ŴWKHŴOHYHOŴRIŴDSSURSULDWHŴSUDFWLFHŴSHUFHSWLRQŴ
LQFUHDVHGŴ VLJQLűFDQWO\�Ŵ ,WŴ FDQŴ EHŴ SUHGLFWHGŴ WKDWŴ WKHŴ
VWXGHQWVuŴ SDUWLFLSDWLRQŴ LQŴ WKHŴ FKLNXQJXQ\DŴ LQIHFWLRQŴ
FRQWUROŴZKLFKŴFDQŴIDFLOLWDWHŴWKHŴVXFFHVVŴRIŴLQIHFWLRXVŴ 
monitoring as a result of social involvement in  
FRQWUROŴPHDVXUHVŴLVŴPDGHŴDYDLODEOHŴWRŴWKHŴSXEOLF��, and 
VZLIWŴSXEOLFŴKHDOWKŴ UHVSRQVHŴ LVŴQHHGHG���Ŵ7KHŴ:RUOGŴ
+HDOWKŴ2UJDQLVDWLRQŴDOVRŴUHFRPPHQGŴWKHŴLPSRUWDQFHŴ
VXUYHLOODQFHŴVWUDWHJ\ŴWKURXJKŴFRPPXQLW\ŴSDUWLFLSDWLRQŴ
WRŴKHOSŴGHWHFWŴDQGŴUHVSRQGŴWRŴVLJQVŴDQGŴV\PSWRPVŴRIŴ
chikungunya���Ŵ
 .QRZOHGJHŴDERXWŴFRPPXQLFDEOHŴGLVHDVHŴ LVŴ
DQŴHVVHQWLDOŴIDFWRUŴWRŴSUHYHQWŴGLVHDVHŴWUDQVPLVVLRQ��, 
DQGŴDOVRŴIRXQGŴWKDWŴWKHŴHGXFDWLRQDOŴSURJUDPŴUHGXFHGŴDŴ
DHJ\SWLŴEUHHGLQJŴSODFHVŴPRUHŴHIIHFWLYHŴWKDQŴWKHŴXVHŴRIŴ
FKHPLFDOŴVSUD\LQJ���Ŵ$FFRUGLQJŴWRŴWKHŴ8QLWHGŴ6WDWHGŴ
'HSDUWPHQWŴRIŴ+HDOWKŴDQGŴ+XPDQŴ6HUYLFHV�ŴHGXFDWLQJŴ 
SHRSOHŴ LVŴ DŴ NH\Ŵ WRŴ UHGXFLQJŴ WKHŴ HIIHFWVŴ RIŴ GLVHDVHŴ 
transmission���Ŵ&RQFLVH�ŴFOHDU�ŴDQGŴXVHDEOHŴLQIRUPDWLRQŴ
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LVŴQHHGHGŴWRŴVXSSRUWŴSHRSOH�ŴIDPLO\ŴDQGŴFRPPXQLW\ŴWRŴ
SUHYHQWŴ LQIHFWLRQŴDQGŴWUDQVPLVVLRQŴRIŴFRPPXQLFDEOHŴ 
disease2�Ŵ &RPPXQLW\Ŵ VXSSRUWŴ DQGŴ SDUWLFLSDWLRQŴ LVŴ
FUXFLDOŴ IRUŴ WKHŴ SUHYHQWLRQŴ RIŴ IXWXUHŴ RXWEUHDNVŴ DQGŴ
LPSURYLQJŴWKHŴKHDOWKŴDQGŴZHOOEHLQJŴRIŴWKHŴSRSXODWLRQ�Ŵ 
$VŴDŴUHVXOWŴRIŴFRRSHUDWLRQŴDQGŴSDUWLFLSDWLRQŴDŴFRPPXQLW\Ŵ 
can reduce morbidity and mortality from communicable  
GLVHDVH�Ŵ
Ŵ +RZHYHU�ŴLWŴLVŴHYLGHQFHŴWKDWŴWKHUHŴLVŴQRŴUHSRUWŴ
RIŴDQŴRXWEUHDNŴRIŴFKLNXQJXQ\DŴ LQŴDŴFRXQWU\ŴZLWKRXWŴ
dengue���Ŵ7KHUHIRUH�ŴWKHŴPRVWŴFRVW�HIIHFWLYHŴZD\ŴRIŴ
FKLNXQJXQ\DŴSUHYHQWLRQŴLVŴE\ŴLPSOHPHQWLQJŴDORQJVLGHŴ
ZLWKŴ GHQJXH�Ŵ$GGLQJŴ FKLNXQJXQ\DŴ NQRZOHGJHŴ LQWRŴ
GHQJXHŴSUHYHQWLRQŴFDPSDLJQŴLVŴOLNHO\ŴWRŴFDXVHŴDŴOLWWOHŴ
EXUGHQŴWRŴKHDOWKŴFDUHŴEXGJHWŴDQGŴFDQŴLPSURYHŴSHRSOHŴ
NQRZOHGJHŴDERXWŴFKLNXQJXQ\DŴGLVHDVHŴDQGŴWKHŴGLVHDVHŴ
SUHYHQWLRQ�ŴŴ

3FDPNNFOEBUJPO
Ŵ ��Ŵ 'XULQJŴ DQŴ RXWEUHDNŴ RIŴ FRPPXQLFDEOHŴ
GLVHDVH�ŴSURYLGLQJŴNQRZOHGJH�ŴWUDQVPLVVLRQŴSUHYHQWLRQŴ 
DQGŴ SUHYHQWLRQŴ SUDFWLFHŴ E\Ŵ KHDOWKŴ SURIHVVLRQDOVŴ LVŴ
QHHGHGŴDQGŴVKRXOGŴEHŴDGGUHVVHGŴDVŴHVVHQWLDOŴSROLF\�Ŵ7KHŴ
VLJQLűFDQFHŴRIŴLQQRYDWLYHŴSURJUDPVŴZKLFKŴűWŴZLWKŴHDFKŴ
social context needs to be addressed as this strategy can 
IDFLOLWDWHŴSHRSOHŴFRPSO\LQJŴZLWKŴFRQWDLQPHQWŴPHDVXUHV�

Ŵ ��Ŵ 1XUVHVŴZKRŴZRUNŴLVŴFRPPXQLW\�EDVHGŴ
DQGŴKRVSLWDO�EDVHGŴVKRXOGŴEHŴDZDUHŴRIŴWKHŴVLJQLűFDQFHŴ
RIŴDQGŴUHJXODUO\Ŵ LQIRUPŴSHRSOHŴDERXWŴ WKHŴHPHUJHQFHŴ
of communicable disease, transmission situation and 
SUHYHQWLRQŴ JXLGHOLQHV�Ŵ1XUVHVŴ DOVRŴ VKRXOGŴ SURYLGHŴ
health education in education institutions and facilitate 
FRPPXQLW\ŴKHDOWKŴZRUNHUVŴWRŴSURYLGHŴNQRZOHGJHŴDERXWŴ
FRPPXQLFDEOHŴGLVHDVHVŴUHJXODUO\�
Ŵ ��Ŵ 7KHŴQXUVLQJŴFXUULFXOXPŴQHHGVŴWRŴFRQWDLQŴ 
information about the emergence of chikungunya 
and management so to encourage nursing students to  
SDUWLFLSDWHŴLQŴSUHYHQWLRQŴPDQDJHPHQW�Ŵ7KLVŴHGXFDWLRQŴ
SUHSDUHGQHVVŴVKRXOGŴHQDEOHŴQXUVLQJŴVWXGHQWVuŴDZDUHQHVVŴ 
RIŴHPHUJHQFHŴGLVHDVHŴFRQWURO�
Ŵ ��Ŵ )XWXUHŴUHVHDUFKŴVKRXOGŴEHŴDGGUHVVHGŴRQ�Ŵ
��ŴLPSOHPHQWDWLRQŴRIŴFKLNXQJXQ\DŴHGXFDWLRQŴSURJUDPŴ
in high schools and universities in order to determine 
WKHŴHIIHFWVŴRIŴWKLVŴSURJUDPŴWRZDUGŴNQRZOHGJH�ŴDWWLWXGHVŴ
DQGŴ SUHYHQWLYHŴ SUDFWLFHŴ SHUFHSWLRQ�Ŵ ��Ŵ VWXG\Ŵ KRZŴ 
FRPPXQLWLHVŴSDUWLFLSDWHŴ LQŴ FKLNXQJXQ\DŴSUHYHQWLRQ�Ŵ
��ŴH[SORUHŴVXSSRUWŴDQGŴEDUULHUŴIDFWRUVŴRIŴFKLNXQJXQ\D 
SUHYHQWLRQ�Ŵ ��Ŵ GHYHORSŴ DŴ FRPPXQLW\�EDVHGŴ 
SURJUDPPHŴWRŴSURPRWHŴFKLNXQJXQ\DŴSUHYHQWLRQ�
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Effects of Chikungunya Prevention Program in 
Primary School Students

 Jirapa Siriwatanamethanon PhD * Supatra Buatee  PhD ** Jolyon L.A. Dodgson  PhD ***

Abstract
 A quasi-experimental research was carried out to compare the knowledge, attitude, and practice  
perception to prevent transmission of and infection by chikungunya among primary school students at Ban 
Ladsabua school, Amphur Yangtalad, Kalasin province. The differences of knowledge, attitude, and practice 
perception score before and after participating in the health education program were determined by paired t-test.
� 7KH�¿QGLQJV�UHYHDOHG�SRVLWLYH�LPSDFWV�RI�KHDOWK�HGXFDWLRQ�SURJUDP�RQ�NQRZOHGJH��DWWLWXGH��DQG�
SUDFWLFH� SHUFHSWLRQ� IRU� SUHYHQWLQJ� WUDQVPLVVLRQ� RI� DQG� LQIHFWLRQ� E\� FKLNXQJXQ\D� DW�ZLWK� D� VLJQL¿FDQW� 
differences at p < 0.05. Following health education, knowledge score at 11-14 from 20 score increased from 
1.5% to 13.7%, attitude at the excellence level increased from 66.7% to 75.8%, and practice perception for 
preventing chikungunya disease score at 13-18 from 18 score increased from 77.3% to 84.8%.
 Health education about chikungunya can improve knowledge, attitude, and practice perception for 
preventing the disease. It is recommended that health professionals should focus their practice on providing 
health services to support learning opportunities. The more people know about the disease and how to avoid 
infected by and transmission of communicable diseases, the better of transmission control; so appropriate 
management of disease transmission should be implemented. 
 
Keywords: Chikungunya disease, knowledge, attitude, practice perception 
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Rationale and Background
ŴŴŴŴŴŴ &KLQDŴKDVŴEHFRPHŴDQŴ DJLQJŴ VRFLHW\�Ŵ2OGHUŴ
SHRSOHŴ���Ŵ\HDUVŴDQGŴRYHU�ŴLQFUHDVHGŴIURPŴ������Ŵ 
PLOOLRQŴ�������ŴLQŴ����ŴWRŴ������ŴPLOOLRQŴ�������ŴLQŴ
����1�Ŵ,QŴFRPSDULVRQŴWKHŴ*XDQJ[LŴ=KXDQJŴ$XWRQRPRXVŴ
5HJLRQ�Ŵ DWŴ WKHŴ HQGŴ RIŴ �����Ŵ KDGŴ����ŴPLOOLRQŴ RIŴ
ROGHUŴSHRSOHŴZKLFKŴDFFRXQWHGŴIRUŴ������ŴRIŴWKHŴWRWDOŴ 
SRSXODWLRQ��Ŵ'DWDŴVKRZHGŴWKDWŴWKHŴUDWLRŴRIŴROGHUŴSHRSOHŴ
LQŴ*XDQJ[LŴZDVŴKLJKHUŴWKDQŴWKHŴQDWLRQDOŴDYHUDJH�Ŵ
ŴŴŴŴŴŴ 7KHŴLQFUHDVLQJŴQXPEHUVŴRIŴROGHUŴSHRSOHŴOHDGVŴWRŴ
DŴJURZLQJŴQHHGŴIRUŴFDUH�Ŵ7KUHHŴW\SHVŴRIŴFDUHŴDUHŴSUHVHQWO\Ŵ 
DYDLODEOHŴIRUŴROGHUŴSHRSOHŴLQŴ&KLQD�ŴFRPPXQLW\�EDVHGŴ
FDUH�ŴIDPLOLDOŴFDUH�ŴDQGŴLQVWLWXWLRQDOŴFDUH��Ŵ0RVWŴROGHUŴ
&KLQHVHŴSHRSOHŴVWLOOŴOLYHŴZLWKŴIDPLO\ŴPHPEHUVŴLQŴYDULRXVŴ
DUUDQJHPHQWVŴZLWKLQŴWKHŴFRPPXQLW\�Ŵ
ŴŴŴŴŴŴ &RPPXQLW\�EDVHGŴORQJ�WHUPŴFDUHŴIRUŴROGHUŴ
SHRSOHŴLQŴ&KLQD�ŴVXSSRUWHGŴE\ŴORFDOŴJRYHUQPHQWV�ŴKDGŴ
HPHUJHGŴHVSHFLDOO\ŴLQŴXUEDQŴDUHDV4�Ŵ2OGHUŴSHRSOHŴDUHŴ
HQFRXUDJHGŴWRŴUHPDLQŴOLYLQJŴLQŴWKHLUŴRZQŴKRPHVŴDVŴORQJŴ
DVŴSRVVLEOH�ŴDVVLVWHGŴE\ŴFRPPXQLW\Ŵ VXSSRUWŴ VHUYLFHVŴ 
ZKHQŴ WKHŴ QHHGŴ DULVHV4�Ŵ +HQFH�Ŵ LWŴ RIIHUVŴ DŴ XQLTXHŴ
FKDOOHQJHŴ IRUŴ WKHŴ&KLQHVHŴKHDOWKŴ FDUHŴ V\VWHPŴ WRŴSD\Ŵ
PRUHŴDWWHQWLRQŴWRŴ WKHŴKHDOWKŴRIŴROGHUŴ&KLQHVHŴSHRSOHŴ
LQŴWKHŴFRPPXQLW\�Ŵ
Ŵ 7KHŴ0LQLVWU\ŴRIŴ+HDOWKŴHVWDEOLVKHGŴDŴKHDOWKŴ
UHFRUG�ŴZKLFKŴKDVŴEHHQŴFKLHŲ\ŴXVHGŴ LQŴ WKHŴ WRZQVKLSŴ
KHDOWKŴFHQWHUV�ŴYLOODJHŴFOLQLFV�ŴDQGŴFRPPXQLW\ŴKHDOWKŴ
VHUYLFHŴXQLWVŴDQGŴFHQWHUV��Ŵ7KHŴUHFRUGŴSD\VŴDWWHQWLRQŴWRŴ
SK\VLFDOŴKHDOWK�ŴUDWKHUŴWKDQŴWKHŴKROLVWLFŴKHDOWKŴRIŴROGHUŴ
SHRSOH�Ŵ,WŴGRHVŴQRWŴLQGLFDWHŴLQIRUPDWLRQŴRIŴIXQFWLRQDOŴ
DELOLW\�ŴPRELOLW\�ŴGHSUHVVLYHŴV\PSWRPV�ŴFRJQLWLRQ�ŴRUŴ
VRFLDOŴIXQFWLRQ�Ŵ7KHUHIRUH�ŴGDWDŴRQŴWKHŴKROLVWLFŴKHDOWKŴ
RIŴROGHUŴSHRSOHŴLQŴWKHŴFRPPXQLW\ŴLVŴQHHGHGŴLQŴRUGHUŴWRŴ
UHŲHFWŴWKHŴRYHUDOOŴKHDOWKŴSURűOHŴRIŴROGHUŴSHRSOH�Ŵ
Ŵ 7RŴGDWH�ŴWKHŴKHDOWKŴSURűOHŴRIŴROGHUŴ&KLQHVHŴ
SHRSOHŴKDVŴEHHQŴVWXGLHGŴLQŴWZRŴGLIIHUHQWŴVHWWLQJV�ŴLQŴDŴ
KRVSLWDOŴDQGŴLQŴDŴUHVLGHQWLDOŴDSDUWPHQW����Ŵ7KHUHŴLVŴOLPLWHGŴ
GDWDŴRQŴWKHŴKHDOWKŴSURűOHŴRIŴROGHUŴ&KLQHVHŴSHRSOHŴOLYLQJŴ

LQŴFRPPXQLW\�Ŵ7KXV�ŴWKHUHŴLVŴDŴQHHGŴWRŴDGGUHVVŴWKHŴODFNŴ
RIŴLQIRUPDWLRQŴRQŴWKHŴKHDOWKŴSURűOHŴRIŴROGHUŴ&KLQHVHŴ
SRSXODWLRQŴLQŴFRPPXQLW\ŴVHWWLQJV�
Ŵ 2OGHUŴ SHRSOHŴ LQŴ WKHŴ FRPPXQLW\Ŵ WHQGŴ WRŴ EHŴ
DIIHFWHGŴDGYHUVHO\ŴE\ŴKHDOWKŴLQHTXDOLWLHVŴDQGŴSRYHUW\Ŵ
GXHŴWRŴWKHLUŴSK\VLFDOŴDQGŴPHQWDOŴKHDOWKŴGHWHULRUDWLRQ�Ŵ
IXQFWLRQDOŴ GHFOLQHŴ DQGŴ VRFLDOŴ DGYHUVLW\7�Ŵ7KXV�Ŵ WKLVŴ
VWXG\ŴDLPVŴWRŴGHVFULEHŴWKHŴKHDOWKŴSURűOHŴRIŴROGHUŴSHRSOHŴ
OLYLQJŴLQŴ1DQPLDQŴFRPPXQLW\�Ŵ1DQQLQJ�Ŵ*XDQJ[L�ŴDQGŴ
3HRSOHuVŴ5HSXEOLFŴRIŴ&KLQD�
 
Conceptual Framework
Ŵ 7KLVŴVWXG\ŴHPSOR\VŴWKHŴFRQFHSWXDOŴIUDPHZRUNŴ 
IURPŴ$URRQVDQJŴ HWŴ DO��Ŵ ZKLFKŴZDVŴ EDVHGŴ RQŴ WKHŴ
:RUOGŴ+HDOWKŴ2UJDQL]DWLRQuVŴ GHILQLWLRQŴ RIŴ KHDOWK�Ŵ
DQGŴ WKHŴFRPSUHKHQVLYHŴDVVHVVPHQWŴRIŴ WKHŴ$XVWUDOLDQŴ
+HDOWKŴ0LQLVWHUuVŴ$GYLVRU\Ŵ&RXQFLOŴ�$+0$&��Ŵ7KHŴ 
UHVHDUFKHUŴPRGLűHGŴWKHŴFRQFHSWXDOŴIUDPHZRUNŴWRŴűWŴZLWKŴ
WKHŴFRQWH[WŴRIŴ&KLQHVHŴXUEDQŴFRPPXQLWLHVŴFRPSULVHGŴ
RIŴ IRXUŴ GLPHQVLRQV�� GHPRJUDSKLF� FKDUDFWHULVWLFV��
SK\VLFDO�KHDOWK��PHQWDO�KHDOWK�DQG�VRFLDO�KHDOWK9��

Methodology
Ŵ $Ŵ FURVV�VHFWLRQDOŴ GHVFULSWLYHŴ VXUYH\Ŵ VWXG\Ŵ
ZDVŴXVHGŴWRŴGHVFULEHŴWKHŴKHDOWKŴSURűOHŴRIŴROGHUŴ&KLQHVHŴ 
SHRSOHŴ OLYLQJŴ LQŴ1DQPLDQŴ FRPPXQLW\�Ŵ 1DQQLQJ�Ŵ
*XDQ[L�Ŵ3HRSOHVuŴ5HSXEOLFŴRIŴ&KLQD�
� 6XEMHFWV�Ŵ0XOWLVWDJHŴ VDPSOLQJŴZDVŴ XVHGŴ WRŴ
REWDLQŴWKHŴ���ŴROGHUŴSHRSOHŴDVŴVXEMHFWVŴIRUŴWKHŴVWXG\�Ŵ7KHŴ
VWXG\ŴZDVŴFRQGXFWHGŴGXULQJŴ)HEUXDU\ŴDQGŴ0DUFK�Ŵ�����
� ,QVWUXPHQWV�Ŵ+HDOWKŴ SURűOHŴ TXHVWLRQQDLUHVŴ
GHYHORSHGŴE\Ŵ$URRQVDQJŴHWŴDO�7�Ŵ6KL��ŴDQGŴ:DQJŴHWŴDO�� 
ZHUHŴPRGLűHGŴE\ŴWKHŴUHVHDUFKHUŴIRUŴXVHŴLQŴWKLVŴVWXG\�Ŵ
7KHUHŴZHUHŴ�ŴVHFWLRQV�Ŵ��ŴGHPRJUDSKLF�FKDUDFWHULVWLFV�Ŵ
DJH�Ŵ JHQGHU�Ŵ HGXFDWLRQDOŴ OHYHO�Ŵ RFFXSDWLRQ�Ŵ DQGŴ 
LQFRPH�Ŵ��ŴSK\VLFDO�KHDOWK�ŴKHDOWKŴSHUFHSWLRQ�ŴGLVHDVHVŴ
DQGŴ LOOQHVVHV�Ŵ JHULDWULFŴ SUREOHPV�Ŵ KHDOWKŴ EHKDYLRUV�Ŵ
DQGŴSK\VLFDOŴIXQFWLRQ�Ŵ��ŴPHQWDO�KHDOWK�ŴPRRGŴVWDWXVŴ
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DQGŴFRJQLWLRQ�ŴDQGŴ��ŴVRFLDO�KHDOWK�ŴSHUFHLYHGŴVRFLDOŴ
VXSSRUW�ŴUHFHLYHGŴVRXUFHVŴRIŴVXSSRUW�ŴDQGŴVRFLDOŴQHWZRUN�Ŵ
7KHŴűYHŴVWDQGDUGŴVFDOHVŴXVHGŴZHUH�ŴWKHŴ%DUWKHOŴ$'/Ŵ
,QGH[Ŵ�%$,����Ŵ,QVWUXPHQWDOŴ$FWLYLW\ŴRIŴ'DLO\Ŵ/LYLQJŴ
6FDOHŴ�,$'/V�11�ŴWKHŴ*HULDWULFŴ'HSUHVVLRQŴ6FDOH���Ŵ
LWHPVŴ �*'6�����Ŵ0LQL�0HQWDOŴ6WDWHŴ([DPLQDWLRQŴ
�006(���Ŵ DQGŴ 3HUFHLYHGŴ 6RFLDOŴ 6XSSRUWŴ 6FDOHŴ
�3666����  
� 9DOLGLW\�DQG�5HOLDELOLW\�Ŵ7KHŴTXHVWLRQQDLUHŴ
ZDVŴFKHFNHGŴIRUŴFRQWHQWŴYDOLGLW\ŴE\ŴűYHŴH[SHUWV�ŴDQGŴ
WKHŴ&RQWHQWŴ9DOLGLW\Ŵ ,QGH[Ŵ �&9,�Ŵ RIŴ �����ŴZDVŴ 
FDOFXODWHG14�Ŵ%DVHGŴRQŴ&URQEDFKuVŴDOSKD�ŴWKHŴLQWHUQDOŴ
FRQVLVWHQF\ŴUHOLDELOLWLHVŴRIŴWKHŴ%$,�Ŵ,$'/V�Ŵ006(ŴDQGŴ
3666ŴZHUHŴ�����Ŵ�����Ŵ�����ŴDQGŴ�����ŴUHVSHFWLYHO\�Ŵ
%DVHGŴRQŴ WKHŴ.XGHUŴ5LFKDUGVRQŴ��Ŵ�.5�����Ŵ WKHŴ
UHOLDELOLW\ŴIRUŴWKHŴ*'6���ŴZDVŴ�����Ŵ7KHŴYDOLGLW\ŴDQGŴ
UHOLDELOLW\ŴIRUŴDOOŴVFDOHVŴZHUHŴZLWKLQŴDFFHSWDEOHŴOHYHOV�Ŵ
� 'DWD�FROOHFWLRQ�SURFHGXUHV��3HUPLVVLRQŴIRUŴ
REWDLQLQJŴGDWDŴZDVŴDSSURYHGŴE\ŴWKHŴ.KRQŴ.DHQŴ8QLYHUVLW\Ŵ 
(WKLFVŴ&RPPLWWHHŴ IRUŴ+XPDQŴ 6XEMHFWV�Ŵ WKHŴ%HLKXŴ
VWUHHWŴRIűFHŴRIŴ;LŴ;LDQJWDQJŴGLVWULFW�ŴDQGŴWKHŴRIűFHŴRIŴ
1DQPLDQŴFRPPXQLW\ŴQHLJKERUKRRGŴFRPPLWWHH�Ŵ
Ŵ 2IűFHUVŴRIŴWKHŴ1DQPLDQŴFRPPXQLW\ŴQHLJKERUKRRGŴ 
FRPPLWWHHŴFRQWDFWHGŴDQGŴLQIRUPHGŴWKHŴHOLJLEOHŴROGHUŴ
SHRSOHŴZKRŴYHUEDOO\ŴDJUHHGŴWRŴSDUWLFLSDWH�Ŵ7KHŴVXEMHFWVŴ
VHOHFWHGŴ WKHŴ WLPH�ŴGDWHŴDQGŴSODFHŴ IRUŴ WKHŴ LQWHUYLHZV�Ŵ
)DFHŴ WRŴ IDFHŴ LQWHUYLHZVŴEDVHGŴRQŴTXHVWLRQQDLUHVŴDQGŴ
VWDQGDUGŴVFDOHVŴZHUHŴXVHGŴWRŴFROOHFWŴGDWD�Ŵ
� 'DWD�$QDO\VLV��7KHŴ6WDWLVWLFDOŴ3DFNDJHŴIRUŴ
WKHŴ6RFLDOŴ6FLHQFHVŴ �6366�ŴZDVŴXVHGŴ IRUŴ DQDO\]LQJŴ
GHVFULSWLYHŴVWDWLVWLFV��

Results 
Ŵ 7KHŴKHDOWKŴSURűOHŴRIŴROGHUŴSHRSOHŴFRPSULVHGŴ
RIŴ�ŴVHFWLRQVŴ
� ��� 'HPRJUDSKLF� FKDUDFWHULVWLFV��2IŴ WKHŴ
���ŴROGHUŴSHRSOH�Ŵ�����ŴZHUHŴIHPDOHVŴDQGŴ�����Ŵ
ZHUHŴPDOHV�Ŵ$JHŴUDQJHGŴIURPŴ��ŴWRŴ��Ŵ\HDUVŴ�PHDQŴ

 Ŵ�������Ŵ7KHŴODUJHVWŴDJHŴJURXSŴZDVŴWKHŴ\RXQJŴROGŴ
JURXS�Ŵ�����Ŵ\HDUVŴROGŴ��������Ŵ0RVWŴRIŴWKHPŴZHUHŴ
HGXFDWHGŴ��������ŴDQGŴKDGŴPLGGOHŴVFKRROŴHGXFDWLRQŴ
��������Ŵ7KHŴPDMRUŴHWKQLFLW\ŴZDVŴ+DQŴ��������Ŵ7KHŴ
PDMRUŴRFFXSDWLRQŴEHIRUHŴ��Ŵ\HDUVŴRIŴDJHŴZDVŴLQGXVWULDOŴ
ZRUNHUŴ�������ŴDQGŴWKHŴPDMRUŴFXUUHQWŴRFFXSDWLRQŴZDVŴ
KRXVHZRUNŴ��������Ŵ
� ��� 3K\VLFDO�KHDOWK��)RUŴKHDOWK�SHUFHSWLRQ�Ŵ
PRVWŴ RIŴ WKHŴ VDPSOHŴ SHUFHLYHGŴ WKHLUŴ KHDOWKŴ DVŴ IDLUŴ
��������ŴDQGŴDVŴWKHŴVDPHŴDVŴRWKHUVŴRIŴWKHŴVDPHŴDJHŴ
��������Ŵ'DWDŴ FRQFHUQLQJŴ GLVHDVHVŴ DQGŴ LOOQHVVHVŴ
ZDVŴFROOHFWHGŴIURPŴWKHŴVXEMHFWVuŴSHUFHSWLRQV�ŴZLWKŴQRŴ 
RIűFLDOŴPHGLFDOŴGLDJQRVLV�Ŵ7KHŴPRVWŴSUHYDOHQWŴGLVHDVHV 
IRXQGŴ ZHUHŴ K\SHUWHQVLRQŴ ��������Ŵ GLDEHWHVŴ 
PHOOLWXVŴ��������ŴUKHXPDWRLGŴDUWKULWLVŴRUŴRVWHRSRURVLVŴ 
��������Ŵ FDUGLRYDVFXODUŴ GLVHDVHŴ ��������Ŵ 
JDVWUR�GXRGHQDOŴ XOFHUŴ ������Ŵ DQGŴ K\SHUOLSLGHPLDŴ
�������Ŵ2QŴDYHUDJHŴWKHŴVDPSOHŴVXIIHUHGŴIURPŴ����Ŵ
GLVHDVHVŴGXULQJŴWKHŴ�ŴPRQWKVŴSULRUŴWRŴGDWDŴFROOHFWLRQ�Ŵ
Ŵ 7KHŴPRVWŴFRPPRQŴLOOQHVVHVŴIRXQGŴZHUHŴSDLQŴ
��������ŴZHDNQHVV�IDWLJXHŴ ��������Ŵ YHUWLJRŴ RUŴ
V\QFRSHŴ��������ŴDQGŴFRXJKŴ�������Ŵ0RVWŴVXEMHFWVŴ
�����Ŵ UHSRUWHGŴ WKDWŴ WKH\ŴKDGŴ DWŴ OHDVWŴ RQHŴJHULDWULFŴ
SUREOHPŴZLWKLQŴWKHŴSDVWŴ�ŴPRQWK�Ŵ7KHŴWRSŴűYHŴJHULDWULF 
Ŵ SUREOHPVŴZHUHŴ YLVLRQŴ SUREOHPVŴ ��������Ŵ VOHHSŴ
SUREOHPVŴ��������ŴPHPRU\ŴORVVŴ��������ŴKHDULQJŴ 
SUREOHPVŴ ��������Ŵ DQGŴ XULQDU\Ŵ LQFRQWLQHQFHŴ
��������Ŵ7KHŴKHDOWKŴEHKDYLRUVŴUHSRUWHGŴZHUH�Ŵ�����Ŵ
GLGŴ QRWŴ VPRNHŴ DWŴ DOO�Ŵ �����ŴGLGŴ QRWŴ GULQNŴ DWŴ DOO�Ŵ
�����ŴH[HUFLVHGŴPRUHŴWKDQŴWKUHHŴWLPHVŴSHUŴZHHN�ŴDQGŴ
�����ŴKDGŴWKUHHŴPHDOVŴSHUŴGD\�Ŵ3K\VLFDOŴIXQFWLRQŴZDVŴ 
DVVHVVHGŴE\ŴWKHŴ%DUWKHOŴ$'/Ŵ,QGH[ŴDQGŴ,$'/Ŵ,QGH[�Ŵ
0RVWŴVXEMHFWVŴ�������ŴZHUHŴSK\VLFDOO\ŴLQGHSHQGHQW�Ŵ
�����ŴKDGŴPLOGŴSK\VLFDOŴGHSHQGHQFH�ŴDQGŴ����ŴKDGŴ
PRGHUDWHŴ WRŴYHU\Ŵ VHYHUHŴGHSHQGHQFHŴRQŴ$'/V�Ŵ7KHŴ
PRVWŴ GHSHQGHQWŴ RIŴ WKHŴ ,$'/VŴZHUH�Ŵ GHSHQGHQFHŴRQŴ
ODXQGU\Ŵ��������Ŵ IROORZHGŴE\ŴPRQH\ŴPDQDJHPHQWŴ
�������ŴWKHQŴWHOHSKRQHŴ�������Ŵ
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� ��� 0HQWDO� KHDOWK��2OGHUŴSHRSOHuVŴPHQWDOŴ
KHDOWKŴZDVŴPHDVXUHGŴE\ŴPRRGŴVWDWXVŴDQGŴFRJQLWLRQ�Ŵ7KHŴ
PRRGŴVWDWXVŴDVVHVVHGŴE\Ŵ*'6���ŴVKRZHGŴWKDWŴPRVWŴ
RIŴWKHŴROGHUŴSHRSOHŴ�������ŴKDGŴQRUPDOŴPRRGŴVWDWXV�Ŵ
�����ŴKDGŴPLOGŴGHSUHVVLRQ�ŴDQGŴ��ŴKDGŴPRGHUDWHŴWRŴ
VHYHUHŴGHSUHVVLRQ�Ŵ&RJQLWLRQ�ŴDVVHVVHGŴE\ŴWKHŴ006(�Ŵ
VKRZHGŴWKDWŴRIŴ���ŴROGHUŴSHRSOH�Ŵ�����ŴZHUHŴLGHQWLűHGŴ 
DVŴKDYLQJŴFRJQLWLYHŴLPSDLUPHQWV�Ŵ
� ��� 6RFLDO�KHDOWK�Ŵ6RFLDOŴKHDOWKŴZDVŴPHDVXUHGŴ
E\ŴVRFLDOŴVXSSRUWŴDQGŴVRFLDOŴQHWZRUN�Ŵ6RFLDOŴVXSSRUW 
ŴLQYROYHGŴSHUFHLYHGŴVRFLDOŴVXSSRUWŴDQGŴUHFHLYHGŴVRXUFHVŴ
RIŴVRFLDOŴVXSSRUW�Ŵ3HUFHLYHGŴVRFLDOŴVXSSRUWŴZDVŴPHDVXUHGŴ 
E\Ŵ 3666�Ŵ2OGHUŴ SHRSOHŴ KDGŴ VXSSRUWŴ IURPŴ IDPLO\Ŵ
�PHDQ�Ŵ �����������Ŵ IROORZHGŴ E\Ŵ IULHQGVŴ �PHDQ�Ŵ 
�����������ŴDQGŴVLJQLűFDQWŴRWKHUVŴ�PHDQ�Ŵ�����������Ŵ 
5HFHLYHGŴ VRXUFHVŴ RIŴ VXSSRUW�Ŵ 6XEMHFWVŴ REWDLQHGŴ 
PDWHULDOŴVXSSRUWŴPRVWO\ŴIURPŴVRQVŴ��������ŴIROORZHGŴ
E\ŴGDXJKWHUVŴ��������ŴWKHQŴE\ŴVSRXVHŴ��������Ŵ2IŴ
WKHŴ WRWDOŴ VXEMHFW�Ŵ�����ŴKDGŴűQDQFLDOŴ VXSSRUWŴ IURPŴ
WKHŴJRYHUQPHQWŴ�SHQVLRQŴRUŴLQVXUDQFH��Ŵ�����ŴIURPŴ
GDXJKWHUV�Ŵ�����ŴIURPŴVRQV�ŴDQGŴ�����ŴIURPŴVSRXVH�Ŵ
7KHŴPDMRULW\Ŵ RIŴ ROGHUŴ SHRSOHŴ UHFHLYHGŴ LQVWUXPHQWDOŴ
VXSSRUWŴ IURPŴVRQVŴ��������Ŵ IROORZHGŴE\ŴGDXJKWHUVŴ
��������ŴWKHQŴVSRXVHŴ��������Ŵ6RFLDOŴQHWZRUN�Ŵ0RVWŴ
VXEMHFWVŴ�������ŴZHUHŴPDUULHG�Ŵ�������ŴOLYHGŴLQŴDŴ
WZR�URRPŴDSDUWPHQW�Ŵ�������ŴOLYHGŴZLWKŴFKLOGUHQ�Ŵ
JUDQGFKLOGUHQŴDQGŴVSRXVH�Ŵ�������ŴOLYHGŴZLWKŴVSRXVH�Ŵ
DQGŴ �������Ŵ OLYHGŴ DORQH�Ŵ )RUŴ WKHŴ VRFLDOŴ FRQWDFW�Ŵ
�����ŴUHSRUWHGŴWKDWŴWKH\ŴKDGŴYLVLWVŴIURPŴFKLOGUHQŴRUŴ
JUDQGFKLOGUHQ�ŴDQGŴ�����ŴZHUHŴYLVLWHGŴE\ŴUHODWLYHV�Ŵ
)RUŴWKHŴWHOHSKRQHŴFRQWDFW�ŴPRVWŴVXEMHFWVŴ�������ŴKDGŴ
RFFDVLRQDOŴFRQWDFWŴZLWKŴFKLOGUHQ�ŴUHODWLYHV�ŴIULHQGVŴ	Ŵ
QHLJKERUV�ŴDQGŴFR�ZRUNHUV�Ŵ�����ŴUHSRUWHGŴIUHTXHQWŴ
WHOHSKRQHŴFRQWDFWV�ŴDQGŴRQO\Ŵ�����ŴRIŴWKHPŴUHSRUWHGŴ
WKDWŴWKH\ŴGLGŴQRWŴKDYHŴDQ\ŴFRQWDFWVŴDWŴDOO�Ŵ0RVWŴ�������Ŵ
GLGŴQRWŴ SDUWLFLSDWHŴ LQŴ DQ\Ŵ VRFLDOŴ DFWLYLWLHVŴ DQGŴ���Ŵ
SDUWLFLSDWHGŴLQŴVRFLDOŴDFWLYLWLHVŴUHJXODUO\�

Discussion
Ŵ 'HPRJUDSKLFŴ GDWDŴ VKRZHGŴ WKDWŴ WKHUHŴ
ZHUHŴPRUHŴ IHPDOHVŴ WKDQŴPDOHVŴ LQŴ WKHŴ VWXGLHGŴXUEDQŴ 
FRPPXQLW\ŴJURXS�Ŵ DQGŴPRVWŴZHUHŴ LQŴ WKHŴ\RXQJ�ROGŴ
DJHŴJURXSŴ������Ŵ\HDUV��Ŵ7KLVŴűQGLQJŴLVŴVLPLODUŴWRŴ
WKHŴ&KLQHVHŴQDWLRQDOŴVWXG\ŴFRQGXFWHGŴE\Ŵ:DQŴHWŴDO���   
Ŵ 3K\VLFDOŴKHDOWKŴSURűOH�Ŵ2YHUŴRQH�IRXUWKŴRIŴWKHŴ
VXEMHFWVŴSHUFHLYHGŴWKHLUŴKHDOWKŴWRŴEHŴSRRUŴRUŴYHU\ŴEDG�Ŵ
6LPLODUŴUHVXOWVŴZHUHŴIRXQGŴE\Ŵ/LŴHWŴDO���ŴLQŴXUEDQŴFLWLHVŴ
RIŴ*XDQJ[L�Ŵ+RZHYHU�ŴQHDUO\ŴRQH�KDOIŴRIŴWKHŴVXEMHFWVŴ
SHUFHLYHGŴ WKHLUŴ KHDOWKŴ DVŴ IDLU�Ŵ7KLVŴ SHUFHSWLRQŴPD\Ŵ
EHŴLQŲXHQFHGŴE\Ŵ$VLDQŴFXOWXUHŴDQGŴ&RQIXFLDQLVPŴE\Ŵ
ZKLFKŴSHRSOHŴWHQGŴWRŴH[SUHVVHŴWKHLUŴLGHDVŴRIŴPRGHUDWLRQ� 
Ŵ UHFWLWXGH�Ŵ DQGŴ ODFNŴRIŴSUHMXGLFHŴ WKDWŴZRXOGŴ FRQFHDOŴ
WKHLUŴUHDOŴIHHOLQJV�
Ŵ 2QŴDYHUDJHŴWKHŴVXEMHFWVŴVXIIHUHGŴIURPŴ����Ŵ
GLVHDVHVŴGXULQJŴWKHŴ�ŴPRQWKVŴSULRUŴWRŴGDWDŴFROOHFWLRQ�Ŵ 
7KHŴ ILQGLQJVŴ UHSRUWHGŴ WKDWŴPRVWŴ �������Ŵ KDGŴ DWŴ
OHDVWŴRQHŴGLVHDVH�Ŵ7KHVHŴUHVXOWVŴZHUHŴFRQVLVWHQWŴZLWKŴ
&KHQJŴHWŴDO�17ŴZKRŴUHSRUWHGŴ WKDWŴROGHUŴSHRSOHŴ LQŴ WKHŴ
FRPPXQLW\ŴKDGŴDQŴDYHUDJHŴRIŴ����ŴGLVHDVHV�Ŵ7KHŴPRVWŴ
SUHYDOHQWŴGLVHDVHVŴRIŴROGHUŴSHRSOHŴZHUHŴK\SHUWHQVLRQ�Ŵ
GLDEHWHVŴPHOOLWXV�ŴUKHXPDWRLGŴDUWKULWLVŴRUŴRVWHRSRURVLVŴ
DQGŴFDUGLRYDVFXODUŴGLVHDVH�Ŵ7KHŴGLVHDVHŴZLWKŴWKHŴKLJKHVWŴ 
LQFLGHQFHŴ LQŴ WKHŴ SUHVHQWŴ VWXG\ŴZDVŴ K\SHUWHQVLRQŴ
��������Ŵ7KLVŴUHVXOWŴZDVŴORZHUŴWKDQŴDŴQDWLRQDOŴVXUYH\Ŵ
DPRQJŴROGHUŴ&KLQHVHŴSHRSOHŴ LQŴFLWLHVŴZKLFKŴVKRZHGŴ
GUDPDWLFDOO\ŴKLJKHUŴSUHYDOHQFHŴUDWHVŴRIŴK\SHUWHQVLRQŴ
�����ŴDPRQJŴROGHUŴDGXOWVŴDJHGŴ��Ŵ\HDUVŴDQGŴRYHU�ŴŴ7KHŴ
PRVWŴFRPPRQŴLOOQHVVHVŴRIŴRXUŴROGHUŴSHRSOHŴZHUHŴSDLQ�Ŵ
ZHDNQHVV�IDWLJXHŴ DQGŴYHUWLJR�V\QFRSH�Ŵ6KDŴ HWŴ DO���Ŵ
0LWSUDVDUWŴ8�Ŵ6XULWŴ3���Ŵ1DGHHŴ6�Ŵ7HHUDQXWHŴ$�Ŵ%RRQVDZDWŴ:��Ŵ

DOVRŴ UHSRUWHGŴ WKHŴPRVWŴ FRPPRQŴ V\PSWRPVŴ LQŴ ROGHUŴ
SHRSOHŴZHUHŴPXVFXORVNHOHWDOŴSDLQ�ŴIDWLJXHŴDQGŴVKRUWQHVVŴ 
RIŴEUHDWK�Ŵ ,QŴ WKLVŴ VWXG\�Ŵ�����ŴRIŴROGHUŴSHRSOHŴKDGŴ
SDLQ�Ŵ3DLQŴZDVŴWKHŴPRVWŴFRPPRQŴLOOQHVVŴUHSRUWHGŴDPRQJŴ
ROGHUŴSHRSOH�Ŵ
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Ŵ )RUŴJHULDWULFŴSUREOHPV�ŴWKHŴPDMRULW\ŴRIŴROGHU 
SHRSOHŴ�����ŴUHSRUWHGŴWKDWŴWKH\ŴKDGŴDWŴOHDVWŴRQHŴJHULDWULF 
SUREOHPŴZLWKLQŴWKHŴSDVWŴ�ŴPRQWKV�Ŵ7KHŴKLJKŴSUHYDOHQFHŴ
RIŴJHULDWULFŴV\PSWRPVŴLQGLFDWHVŴWKDWŴROGHUŴSHRSOHŴQHHGŴ
DSSURSULDWHŴKHDOWKŴFDUHŴWRŴGHDOŴZLWKŴWKHVHŴFRQGLWLRQV�Ŵ
Ŵ )RUŴ KHDOWKŴ EHKDYLRUV�Ŵ WKHŴ VWXG\Ŵ IRXQGŴ WKDWŴ
PRVWŴVXEMHFWVŴH[HUFLVHG�ŴKDGŴUHJXODUŴGLHWŴKDELWVŴDQGŴDWHŴ
KHDOWK\ŴIRRGV�Ŵ2QO\ŴDŴVPDOOŴJURXSŴRIŴROGHUŴSHRSOHŴKDGŴ
WKHŴQHJDWLYHŴKHDOWKŴEHKDYLRUVŴRIŴVPRNLQJŴDQGŴGULQNLQJ�Ŵ
'DWDŴIURPŴWKHŴFXUUHQWŴVWXG\ŴLQGLFDWHVŴWKDWŴPRVWŴROGHUŴ
SHRSOHŴLQŴ1DQPLDQŴFRPPXQLW\ŴOLYHŴZLWKŴJRRGŴKHDOWKŴ
KDELWV�Ŵ/HHŴHWŴDO���Ŵ VXJJHVWHGŴ WKDWŴDŴSRWHQWLDOŴEHQHűWŴ
RIŴHQJDJLQJŴLQŴPXOWLSOHŴKHDOWK\ŴOLIHVW\OHŴKDELWVŴLVŴIRUŴ
PDLQWDLQLQJŴFRJQLWLYHŴKHDOWK�
Ŵ 3K\VLFDOŴ IXQFWLRQ�Ŵ)RUŴ WKHŴ%$,�Ŵ�����ŴRIŴ
ROGHUŴSHRSOHŴZHUHŴGHSHQGHQWŴIRUŴDOOŴRUŴVRPHŴ$'/V�Ŵ,WŴ
LQGLFDWHVŴWKDWŴROGHUŴSHRSOHŴQHHGŴDVVLVWDQFHŴLQŴSHUIRUPLQJŴ 
$'/V�Ŵ$ŴKLJKHUŴSUHYDOHQFHŴRIŴ$'/ŴGHSHQGHQFHŴZDVŴ
UHSRUWHGŴ LQŴ 6SDLQŴ E\Ŵ0LOODþŴ Q�&DOHQWLŴ HWŴ DO���Ŵ WKDWŴ
������ŴRIŴROGHUŴSHRSOHŴZHUHŴGHSHQGHQWŴIRUŴDOOŴRUŴVRPHŴ
$'/VŴLQŴWKHŴFRPPXQLW\�Ŵ7KHŴGLIIHUHQWŴUHVXOWVŴFRXOGŴ
EHŴGXHŴWRŴFXOWXUDOŴGLIIHUHQFHVŴDQGŴXVLQJŴGLIIHUHQWŴ$'/Ŵ
LWHPVŴLQŴWKHŴVWXGLHV�Ŵ$ŴVWXG\ŴE\Ŵ6KLŴHWŴDO��ŴUHSRUWHGŴXSŴWRŴ
�����ŴRIŴROGHUŴSDWLHQWVŴLQŴWKHŴKRVSLWDOŴZHUHŴGHSHQGHQWŴ 
IRUŴ DOOŴ RUŴ VRPHŴ$'/VŴGXULQJŴKRVSLWDOL]DWLRQ�Ŵ7KHVH 
UHVXOWVŴPLJKWŴLQGLFDWHŴWKDWŴROGHUŴSHRSOHŴLQŴWKHŴFRPPXQLW\Ŵ 
DUHŴPRUHŴ LQGHSHQGHQWŴZLWKŴ$'/VŴ WKDQŴ WKRVHŴ LQŴ WKHŴ
KRVSLWDOŴVHWWLQJV�Ŵ7KHŴUHDVRQVŴIRUŴWKHVHŴGLIIHUHQFHVŴPD\Ŵ
GXHŴWRŴWKHŴSDWWHUQVŴRIŴGLVHDVHVŴDQGŴLOOQHVVHV�ŴYDULDWLRQVŴ
LQŴOLIHŴVW\OHV�ŴDQGŴWKHŴVHWWLQJŴRUŴHQYLURQPHQW�Ŵ
Ŵ )URPŴWKHŴ,$'/VŴRIŴRXUŴVXEMHFWV�ŴZHŴIRXQGŴ
WKDWŴWKH\ŴZHUHŴPRVWŴGHSHQGHQWŴRQŴODXQGU\Ŵ��������Ŵ 
IROORZHGŴ E\ŴPRQH\ŴPDQDJHPHQWŴ �������Ŵ WKHQŴ 
WHOHSKRQHŴ�������Ŵ$ŴVWXG\ŴGRQHŴLQŴ$IULFDQŴVKRZHGŴ
WKDWŴROGHUŴSHRSOHŴLQŴWKHLUŴFRPPXQLW\ŴDUHŴPRUHŴOLNHO\Ŵ
WRŴUHSRUWŴGHSHQGHQFHŴRQŴ,$'/ŴWDVNVŴOLNHŴWUDQVIHUULQJŴ
DQGŴJHWWLQJŴWRŴSODFHVŴRXWVLGHŴWKHŴKRPH���Ŵ7KHVHŴYDULHGŴ
UHVXOWVŴPLJKWŴEHŴUHODWHGŴWRŴFXOWXUDOŴGLIIHUHQFHV�

Ŵ 7KHŴPHQWDOŴKHDOWKŴSURűOHŴZDVŴPHDVXUHGŴE\Ŵ
PRRGŴVWDWXVŴDQGŴFRJQLWLRQ�Ŵ)RUŴPRRGŴVWDWXV�ŴRQH�WKLUGŴ
�������ŴRIŴ ROGHUŴ SHRSOHŴ KDGŴGHSUHVVLRQ�Ŵ7KLVŴZDVŴ
VOLJKWO\ŴKLJKHUŴWKDQŴWKDWŴIRXQGŴE\Ŵ.DWRQDŴHWŴDO���ŴZKRŴ
UHSRUWHGŴDŴ���ŴSUHYDOHQFHŴRIŴGHSUHVVLRQŴLQŴWKHŴEDVHOLQHŴ 
SRSXODWLRQŴRIŴFRPPXQLW\�GZHOOLQJŴROGHUŴSHRSOHŴZLWKŴ
$'/ŴOLPLWDWLRQVŴLQŴ,VOLQJWRQ�Ŵ+RZHYHU�ŴRXUŴűQGLQJVŴ 
ZHUHŴ ORZHUŴ WKDQŴZKRŴ UHSRUWHGŴ WKHŴ SUHYDOHQFHŴ RIŴ 
GHSUHVVLRQŴRIŴROGHUŴSHRSOHŴLQŴ.RUHDŴWRŴEHŴDWŴ����Ŵ7KHVHŴ
GLIIHUHQFHVŴPLJKWŴEHŴH[SODLQHGŴE\Ŵ WKHŴSUHYDOHQFHŴRIŴ
GHSUHVVLRQŴLQŴGLIIHUHQWŴUHJLRQVŴLQŲXHQFHGŴE\ŴFXOWXUDOŴ
IDFWRUVŴDQGŴVWDWHŴRIŴKHDOWK�ŴDVŴZHOOŴDVŴWKHŴPHWKRGVŴDQGŴ
LQVWUXPHQWVŴXVHG�Ŵ,WŴLQGLFDWHVŴWKDWŴGHSUHVVLRQŴLQŴROGHUŴ
SHRSOHŴLVŴDŴZLGHVSUHDGŴSUREOHP���Ŵ
Ŵ 7KHŴ FXUUHQWŴ VWXG\Ŵ IRXQGŴ WKDWŴ�����ŴZHUHŴ
LGHQWLűHGŴDVŴKDYLQJŴFRJQLWLYHŴLPSDLUPHQWŴRUŴGHPHQWLD�Ŵ
$ŴSUHYLRXVŴVWXG\ŴGRQHŴLQŴWKHŴFLW\ŴRIŴ&KDQJVKD�Ŵ&KLQDŴ
UHSRUWHGŴ DŴ GHPHQWLDŴ UDWHŴ RIŴ��������Ŵ7KHŴ VOLJKWO\Ŵ
GLIIHUHQFHVŴ DPRQJŴ006(Ŵ UHVXOWVŴPD\Ŵ EHŴ GXHŴ WRŴ 
VRFLR�FXOWXUDOŴGLIIHUHQFHVŴDQGŴWKHŴPHWKRGŴXVHG�Ŵ
Ŵ 7KHŴVRFLDOŴKHDOWKŴSURűOHŴ�3666�ŴZDVŴXVHGŴWRŴ
DVVHVVŴWKHŴSHUFHSWLRQVŴRIŴROGHUŴSHRSOHŴUHJDUGLQJŴVRFLDOŴ
VXSSRUWŴIURPŴIDPLO\�ŴIULHQGVŴDQGŴVLJQLűFDQWŴRWKHUVŴLQŴ
WKHŴFRPPXQLW\�Ŵ7KLVŴVWXG\ŴSUHVHQWVŴWKDWŴROGHUŴSHRSOHŴ
KDYHŴ VXSSRUWŴ IURPŴ IDPLO\�Ŵ IROORZHGŴE\Ŵ IULHQGVŴ DQGŴ
VLJQLűFDQWŴRWKHUV�ŴUHVSHFWLYHO\�Ŵ7KHŴVWXG\ŴDOVRŴVKRZHGŴ
WKHŴPDMRULW\Ŵ RIŴ ROGHUŴ SHRSOHŴ UHFHLYHGŴ LQVWUXPHQWDO�Ŵ
PDWHULDO�ŴDQGŴűQDQFLDOŴVXSSRUWŴIURPŴVRQV�ŴGDXJKWHUV�Ŵ
DQGŴVSRXVHV�Ŵ
Ŵ 7UDGLWLRQDOO\Ŵ IDPLO\ŴPHPEHUV�Ŵ HVSHFLDOO\Ŵ
DGXOWŴFKLOGUHQ�ŴKDYHŴEHHQŴH[SHFWHGŴWRŴEHŴWKHŴPDLQŴVRXUFHŴ
RIŴ VXSSRUWŴ IRUŴ ROGHUŴ SHRSOH�Ŵ$GXOWŴ FKLOGUHQŴ DUHŴ WKHŴ
SULPDU\ŴVRXUFHŴRIŴVXSSRUWŴIRUŴROGHUŴSHRSOHŴLQŴ&KLQD�Ŵ,WŴ
ZDVŴDOVRŴIRXQGŴWKDWŴVRQVŴSURYLGHGŴLQVWUXPHQWDOŴVXSSRUWŴ
PRUHŴWKDQŴGDXJKWHUV�ŴZKLOHŴGDXJKWHUVŴSURYLGHGŴPRUHŴ
űQDQFLDOŴ VXSSRUWŴ WKDQŴ VRQV�Ŵ+RZHYHU�ŴűQGLQJVŴ IURPŴ
/HFRYLFKŴ	Ŵ/DQNUL��ŴLQGLFDWHGŴWKDWŴVRQVŴWHQGHGŴWRŴEHŴ
SHUFHLYHGŴDVŴPRUHŴUHVSRQVLEOHŴIRUŴSURYLGLQJŴűQDQFLDOŴ
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DVVLVWDQFHŴWRŴWKHLUŴSDUHQWV�ŴZKLOHŴGDXJKWHUVŴZHUHŴPRUHŴ
OLNHO\ŴWRŴEHŴH[SHFWHGŴWRŴSURYLGHŴFDUHŴDQGŴLQVWUXPHQWDOŴ
DVVLVWDQFH�Ŵ
Ŵ )RUŴWKHŴVRFLDOŴQHWZRUN�ŴPRVWŴRIŴWKHŴVXEMHFWVŴ
ZHUHŴPDUULHGŴDQGŴ OLYHGŴ LQŴ WKHŴ WZR�URRPŴDSDUWPHQW�Ŵ 
+RZHYHU�Ŵ�����ŴRIŴROGHUŴSHRSOHŴOLYHGŴLQŴDQŴttHPSW\�QHVWŴ 
IDPLO\w�Ŵ 7KHŴ VWXG\Ŵ VKRZHGŴ WKDWŴ WKHŴ vHPSW\Ŵ QHVWŴ 
IDPLO\wŴLQŴ&KLQDŴDFFRXQWHGŴIRUŴDOPRVWŴ���ŴRIŴHOG�
HUO\ŴKRXVHKROGV�Ŵ DQGŴ WKHŴSURSRUWLRQŴRIŴ ttHPSW\ŴQHVWŴ 
IDPLOLHVuuŴ LQŴ %HLMLQJŴZDVŴ RYHUŴ ������Ŵ+RZHYHU�Ŵ
�����ŴRIŴROGHUŴSHRSOHŴOLYHGŴZLWKŴFKLOGUHQŴRUŴRWKHUVŴLQŴ 
LQWHUJHQHUDWLRQDOŴ KRXVHKROGV�Ŵ 7KHŴ UHVXOWVŴ UHIOHFWŴ 
&KLQHVHŴFXOWXUH�ŴZKHUHŴIDPLO\ŴLVŴDQŴLPSRUWDQWŴVRXUFHŴ
RIŴVXSSRUWŴIRUŴROGHUŴ&KLQHVHŴSHRSOHŴLQŴWKHŴFRPPXQLW\�

Limitations of the study
Ŵ 'DWDŴ FROOHFWLRQŴ IRUŴ WKHŴ SUHVHQWŴ VWXG\ŴZDVŴ
FDUULHGŴRXWŴ LQŴZLQWHUŴZKHQŴZHDWKHUŴZDVŴ FROG�ŴPRLVWŴ
DQGŴ UDLQ\�Ŵ2OGHUŴ SHRSOHŴ WHQGŴ WRŴ UHSRUWŴPRUHŴ KHDOWKŴ
SUREOHPVŴ GXULQJŴZLQWHUŴPRQWKVŴ WKDQŴ GXULQJŴ RWKHUŴ 
VHDVRQV�Ŵ6HDVRQDOŴLQŲXHQFHŴPD\ŴEHŴDŴUHOHYDQWŴIDFWRUŴIRUŴ
ROGHUŴSHRSOHŴFDUU\LQJŴRXWŴWKHŴ,$'/VŴDQGŴSDUWLFLSDWLQJŴ
LQŴVRFLDOŴDFWLYLWLHV�Ŵ7KHŴVHDVRQDOŴOLPLWDWLRQVŴPD\ŴKDYHŴ
LQŲXHQFHGŴ WKHŴ UHVSRQVHVŴ LQŴ VRPHŴSDUWVŴRIŴ WKHŴKHDOWKŴ
SURűOHŴRIŴFRPPXQLW\�GZHOOLQJŴROGHUŴSHRSOH�Ŵ

Implications
Ŵ 7KHŴKHDOWKŴSURűOHŴSURYLGHVŴEDVHOLQHŴLQIRUPDWLRQŴ 
RQŴWKHŴPLQLPXPŴGDWDVHWŴRIŴWKHŴKROLVWLFŴKHDOWKŴRIŴROGHUŴ
SHRSOHŴLQŴFRPPXQLW\�Ŵ&RPPXQLW\ŴKHDOWKŴQXUVHVŴQHHGŴ
WRŴEHŴWUDLQHGŴWRŴDVVHVVŴDQGŴPRQLWRUŴWKHŴKHDOWKŴSURűOH�ŴDVŴ
ZHOOŴDVŴWRŴGHYHORSŴWKHŴFRPSOHWHŴKROLVWLFŴKHDOWKŴUHFRUGVŴRIŴ
ROGHUŴSHRSOHŴLQŴWKHŴFRPPXQLW\�Ŵ1XUVLQJŴDGPLQLVWUDWRUVŴ 
VKRXOGŴSURYLGHŴVXSSRUWŴIRUŴVHWWLQJŴXSŴFRPPXQLW\ŴDJHGŴ
FDUHŴVHUYLFHVŴWKDWŴDUHŴVSHFLűFŴWRŴWKHŴKHDOWKŴFDUHŴGHPDQGVŴ
RIŴ FRPPXQLW\Ŵ ROGHUŴ SHRSOH�Ŵ1XUVLQJŴ HGXFDWLRQŴ RUŴ 
WUDLQLQJŴLQŴJHURQWRORJLFDOŴRUŴJHULDWULFŴFDUHŴIRUŴROGHUŴ
SHRSOHŴLQŴFRPPXQLW\ŴVKRXOGŴEHŴSURYLGHG�Ŵ

Recommendations 
Ŵ $ŴORQJLWXGLQDOŴVWXG\ŴVKRXOGŴEHŴFRQGXFWHGŴLQŴ
RUGHUŴWRŴH[SORUHŴWKHŴFKDQJHVŴLQŴWKHŴGLPHQVLRQVŴRIŴKHDOWKŴ
SURűOHŴRIŴROGHUŴ&KLQHVHŴSHRSOHŴLQŴWKHŴFRPPXQLW\� 
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+HDOWK�3UR¿OH�RI�2OGHU�&KLQHVH�3HRSOH�LQ�1DQPLDQ�&RPPXQLW\��
1DQQLQJ��*XDQJ[L��3HRSOH¶V�5HSXEOLF�RI�&KLQD�

 Fei Li M.N.S.* Penchun Lertrat PhD** Wanapa Sritanyarat PhD*** 

$EVWUDFW
 7KLV�FURVV�VHFWLRQDO�VXUYH\�VWXG\�DLPHG�WR�GHVFULEH�WKH�KHDOWK�SUR¿OH�RI�ROGHU�&KLQHVH�
people in Nanmian community, Nanning, Guangxi, People’s Republic of China. Multistage  
sampling was used to obtain 201 older subjects from Nanmain community. Data were collected by 
using questionnaire and standard assessment tools. Descriptive statistics was used for data analysis. 
 Results: 1) Demographic characteristics: Most of the 201 older people were females 
(53.7%), aged 60-69 years (53.2%), had middle school education (28.9%), were industrial  
workers (48.8%), and had no work after retirement (53.2%); 2) Physical health: Most of 
older people perceived their health as fair (48.2%), and as the same as others of the same age 
(50.7%). Older people had an average of 1.36 diseases. The most prevalent diseases found 
were: hypertension, diabetes mellitus, and rheumatoid arthritis or osteoporosis. The most  
FRPPRQ�LOOQHVVHV�IRXQG�ZHUH��SDLQ��ZHDNQHVV�IDWLJXH�DQG�YHUWLJR�V\QFRSH��7KH�WRS�¿YH�JHULDWULF� 
problems reported were vision problems, sleep problems, memory loss, hearing problems, and  
urinary incontinence. Health behaviors: Most of the subjects ate three meals per day (89.6%), did 
not smoke (88.6%), did not drink (81.1%), and did exercise more than three times per week (64.2%). 
Physical function: The Barthel ADL Index (BAI) showed 29.9% were dependent in ADLs. The most 
dependence in IADLs were: laundry, money management and telephone, respectively; 3) Mental 
KHDOWK��������KDG�GHSUHVVLRQ�DQG�������ZHUH�LGHQWL¿HG�DV�KDYLQJ�FRJQLWLYH�LPSDLUPHQWV�����6RFLDO�
health: Most of the subjects were married (70.1%), lived in a 2-room apartment (80.1%), lived with 
family members (34.8%), and did not participate in any social activities (76.6%). Family was the 
main source of social support of older people. Most of them got material and instrumental support 
PRUH�IURP�VRQV�WKDQ�GDXJKWHUV��EXW�JRW�¿QDQFLDO�VXSSRUW�PRUH�IURP�GDXJKWHUV�WKDQ�VRQV��7KLV�VWXG\�
SURYLGHV�EDVHOLQH�LQIRUPDWLRQ�ZKLFK�LV�EHQH¿FLDO�IRU�SODQQLQJ�KROLVWLF�KHDOWK�FDUH�DQG�FRPPXQLW\�
aged care to meet the demands of older persons in Nanning, Guangxi, People’s Republic of China. 
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