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��ŹŚººĪưƷ�ƭŶººƗ�ŢººƬƗ�ƶººŝ�ŪƫŚººƘƯƽ����ƱŚººƯŹŵ�ƭŚººŬƳř�ƱŚººƷřƺų

ĪƃżĜƳřŶƳŵƾ�ħŵƺĩ����ŝ�ŢŰţ�ƱŚƃƾ�ƃƺƷƾ��ƯƺºưƗ�ƾ�ŵƺŝ��ŶºƳ����ƶºŝ�ƹ�
��ŶĪƄººƳřŵ�ƱŚººĩŵƺĩ�ƂººŴŝƵ�ƽĪººƃżĜƳřŶƳŵ�ƾ�ƹ�ƱŚƸƠººƇř�ººƿ�Ś

ƬĩǀƴǀĨ�ŚƷƽ�Ƈƺƈų�ƾ������ŶƳŵƺŝ�Ƶŵźĩ�ƶƘūřźƯ�ƱŚƸƠƇř�źƸƃ�ŮƐſ���
��ƟŵŚƈţ�ŹƺƏ�ƶŝƾ��ƳŶƃ�śŚŴŤƳř�Ŷ��ſ��Ŷƫřƹ�Śŝ�žĜƿ�����ƶºŤƟźĭ�ŽŚºưţ�Ʋ
���Ʊō�Żř�ƹ�Ŷƃ�ŚƷ�����ŝ�šƺƗŵ�ŭźƏ�Źŵ�Ţĩźƃ�ŢƸū�ƶ���žºě��ŶƯō�ƪưƗ

řŹř�Żřºººƿƶ�ƽºººƋƺţ�ǀǇ�šŚŰě�ƭŻǀ��ƝřŶºººƷř�ƱƺºººƯřźƶºººƘƫŚƐƯ��
ŚƋŹƿŢ�ƶƯŚƳ��ƽ�ĩŞŤƾ��Ŷƫřƹ�Żř�ƿ��Ŷƃ�Ÿųř�Ʋ������ĮƴƷŚºưƷ�Żř�žºěƾ���Śºŝ�
Ŷƫřƹƿ���ŪƫŚƘƯ�ĨƃżĜƳřŶƳŵ�ƹ�Ʋ����ƹ�ƱŚºƯŹŵ�ƭŚºŬƳř�ƱŚƯŻ���Źŵ�ƽźŤƀºŝ

ƱŚŤººſŹŚưǀŝ�řŵ�Ƃººƃƺě�ŢººŰţ�ƽŚººƷ�ƩŚººưƗř�ŢººƸū�ƶººƧ�ƵŚĮƄººƳ
��ƾŝ�ŢŰţ�ƾƨƃżĜƳřŶƳŵ�����ŶƳŵƺŝ�żƸŬƯ�ƾƃƺƷ�Ƙţ�ǀǀ�ŵźĭ�ƲƿŶ����ƱŚºƯŻ

ƱŚƯŹŵ�����ƎſƺŤƯ�ŹƺƏ�ƶŝ�îå�ƶƤǀƣŵ��������ŢºƸū�ƵŵŚƠŤſř�ŵŹƺƯ�ƽƹŹřŵ�ƹ
��ŵƺŝ�ƱřŹƺƬƟƹżƿř�ƾƃƺƸǀŝ������ƱŚºƯŹŵ�Żř�žºě������ƪƯŚºƃ�ƶƯŚƴƄºſźě�ƹŵ

żĭƿƶƴ�ŚƷƽ�Ż�ƿź�Ə�ƾ�ƶŞůŚƈƯ��řƽ�Źƺƌů�ƽ�ưĪţ�ǀ�ŵźĭ�ƪƿŶ��ƵŚĭŶƿŵ�
Ŷƫřƹƿ��Ʋ��ƱŚƯŹŵ�ƶŝ�ŢŞƀƳ�ƳřŶƳŵ���ƾƨƃżĜ�ŝ�ŢŰţƾ��ºƃƺƷƾ��ƯƺºưƗ�ƾ�

�ƶƬǀſƹ�ƶŝ��ƽ�ſ�ƺ��šǇřŚƋŹƿ��ƺŰƳ�Żř�ŢƵ��ƽ��Ÿºě�ƿ�����ƱŚºƯŻ�šŶºƯ��Ɓź
��Ư��ƱŚºƯŹŵ�ŢººƸū�ŹŚºƔŤƳřººǀƺººŰƳ�ƹ�ƱřżƵ�ƽ�żƷ�Ţºųřŵźě�ƿƶººƴ���ŚººƷ

ƁŻƺººƯō�ŚººƷƽ�šǈĪƄººƯ��ƱŚººƯŹŵ�Żř�ŶººƘŝ�ƹ�ƪººŞƣ�ƵŶººƃ�Ƶŵřŵ��ƹ
ƺŰƳƵ��ƽ�ſźŤſŵ�ƾ���ƶŝ�ƱŚƯŹŵ���ƾƯƺưƗ�ƾƃƺƸǀŝ�ŢŰţ���Ŷƃ�ƵŶǀŬƴſ���

�ŚƸŤƳř�Źŵ����ŝ�ƁƹŹ�śŚŴŤƳř�ŢƬƗƾ��ºƃƺƷƾ�Ɨ��Ưƺºưƾ�����Žźºţ�ŢºƬƗ��
��ŰƯ�Żř�ħŵƺĩǀ��ƎĪƃżĜƳřŶƳŵƾ�ƹ��řżƯ�ƿŚƽ�ř�ƿ��Ʋ��ŚƤƯ�Źŵ�ƱŚƯŹŵƿ��Śŝ�ƶƀ
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ƁƹŹ�ŚƷƽ�ŵ�ƿ���Ŷƿŵźĭ�ŢŞŧ�żǀƳ�źĮ�����Ɩºưū�Żř�žě��Źƹōƽ��šŚºƗǈƏř��
���ŵƹŶůî�ƵŚƯ����ƁƹŹ�Żř���ŚƷƽ�ŹŚƯō�ƽ�Ƈƺţ�ǀƠƾ��ƱƺƯŻō�ƹ��ŚƷƽ��ƽŚƧ
ƹŵƹ��Correlation�ŢƸū�ƽŹŚƯō�żǀƫŚƳō�Ŷƿŵźĭ�ƵŵŚƠŤſř����
��
ƿƶŤƟŚ�ŚƷ��
�����Źŵ���ƕƺưŬƯ�îå�ƳƺưƳ�ƶ����ƶƘƫŚƐƯ�ŵŹƺƯ��éê�����ƹ�źºŤųŵ�êå��źƀºě���

����ƶƧ�ŢƟźĭ�ŹřźƣŚƋŹƿ�ŝ�Ţǀ���Żř�Ƃíå���Ŷºƫřƹ�ŶƇŹŵ�ƿ���ƺºŰƳ�Żř�ƲƵ��ƽ�
Ÿěƿ��ƺŰƳ��ħŵƺĩ�ƁźƵ��ƽ�ŵŹƺųźŝ�����ƪưƗ�ơŚƏř�ƪƴſźě��ƷŚĭōƾ�ŚƷƽ�
ƿřŹř����ƺŰƳ��ĨƃżĜƳřŶƳŵ�Ǝſƺţ�ƵŶƃ�ƶƵ��ƽ�ŵŹƺųźŝ��ƳřŶƳŵ����Śºŝ�ĨºƃżĜ� �
� �

ħŵƺĩ��ŚƋŹ�ƿŢ�Ƭĩ�ƾ�Ŷƫřƹ�ƿ���������ŚºƋŹ�ƹ�ƵŶºƃ�ƭŚºŬƳř�ƱŚƯŹŵ�Żř�Ʋƿ��Ţ
���ƤƯ�Źŵ�ƱŚƯŹŵ�ŻřŚƿ������ƺŰƳ�ƹ�ŜƐƯ�Źŵ�ƱŚƯŹŵ�Śŝ�ƶƀƵ��ƽ���Ťºſŵ�ŹŚŤƟŹ�ǀ�ŹŚ

ĜƳřŶƳŵ��������Ţºſř�Ƶŵƺºŝ�ƎſƺŤƯ�Ŷů�Żř�źţǇŚŝ�Ĩƃż���ºŝ�ƹ�ƶ�����ƾºƬƧ�ŹƺºƏ
����Ŷƃ�ƾŝŚƿŻŹř�ŢŞŨƯ�ƲƿŶƫřƹ�ƵŚĭŶƿŵ��ů���������Śºſ�ŵŹƺºƯ�Źŵ�ƶºĩ�Ʊō�ƩŚƿ�ź

ƜŤƯǀ�ř�ŚƷźƿƲ�Ư�ǀ����Żř�źŤưĩ�Ʊřżíå���Ţſř�Ƶŵƺŝ�ŶƇŹŵ����Ư�Żř�ºǀ�ř�ƱŚ�ºƿ�Ʋ
ƜŤƯǀŚƷź��źŤưĩ�ƿ�ŚƋŹ�Ʋƿ�������ƳŚºſŹ�ƕǈºƏř�ƶºŝ�ƍƺŝźƯ�Ţƾ����ŵŹƺºƯ�Źŵ�
Ʒżƿƶƴ��Ư��ŚƷ�ºǀ�żƷ�Ʊřżƿ�ƶºƴ��ƽ����ƺºŰƳ��ƱŚºƯŹŵ�Ƶ��ƽ���żƷ�Ţºųřŵźě�ƿ���ƹ�ƶºƴ

��ŝ�ƹ�ƵŚĮƄºƳřŵ�šŚºƳŚĪƯřǀ�ºŰƯ�ƹ�ƱŚŤººſŹŚưǀ��Ţººſř�Ƶŵƺºŝ�ŹŚººƔŤƳř�Ǝ
�ƩƹŶūæ����

�ƩƹŶūæ��ƱŚƯŹŵ�Żř�ƲƿŶƫřƹ�ƽŶƴưŤƿŚƋŹ�ŶƇŹŵ�ƾƯƺưƗ�ƾƃƺƷ�ƾŝ�ŢŰţ�ƾƨƃżĜƳřŶƳŵ�ƽŚƷ��
��

��

��ŝ�šŚƗǈƏř�ƢŞƏƶ��ƵŶƯō�Ţſŵ��ƶǀƇƺţ���ƽ�������Żř�Ƃǀºŝ�Śºŝ�ĨƃżĜƳřŶƳŵ�
ìå��������������ŵƺºŝ�ƾƳŚºƯŹŵ�ƁƹŹ�Ʋºƿř�śŚºŴŤƳř�ƪºƯŚƗ�ƲƿźŤƄºǀŝ�ŶƇŹŵ���

ƶǀƇƺţ��ƽ�ƶŞţŹ�Źŵ�ƱŚǀƟřźƏř���Ţƃřŵ�Źřźƣ�ƭƹŵ�ƽ�ŹřŵƺưƳ�æ����ºŝ�Ƃǀ

��Żřéê���������������Ʋƿźºţ�ƵŶºưƗ�řŹ�ħŵƺºĩ�Žźºţ�ƭŶºƗ�ƮƷ�ƲƿŶƫřƹ�ŶƇŹŵ�
�����������ŜºƐƯ�Źŵ�ƱŚƯŹŵ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƱŚƯŹŵ�Ʋƿř�ŢƿżƯ����ŶºƳŵźƧ�ƱřƺºƴƗ

�ŹřŵƺưƳ�ç���ŝźŬţ�ƶ��ƽ������������Żř��ƱŚºǀƟřźƏř�Żř�Žźºţ�ƩŚºƤŤƳř�ƹ�ŵŚƿŻ�ŵŹŵ�

�����������ƱřżǀƯ��
�ŶƇŹŵŢƿŚƋŹ���Ʈĩ�ŹŚǀƀŝ��Ʈĩ��ƎſƺŤƯ��ŵŚƿŻ��ŵŚƿŻ�ŹŚǀƀŝ��

ƺŰƳ�Ƶ�ƽƁźƿŸě���å/å��å�å��í�æê��ê�êå��ì�èè��
ƺŰƳƵ�ƽƪưƗ�ơŚƏř�ƪƴſźě�ŵŹƺųźŝ���å�å��ç�è��í�æê��ç�éè��î�èì��

ƾƷŚĭō�řŹř�ƽŚƷƿĨƃżĜƳřŶƳŵ�Ǝſƺţ�ƵŶƃ�ƶ��å�å��æ�æ��ê�æå��è�éë��æ�éç��
ƺŰƳƵ�ƽħŵƺĩ�Śŝ�ĨƃżĜƳřŶƳŵ�ŵŹƺųźŝ���å�å��å�å��ê�æå��å�éå��ê�éî��

ƱŚƯŹŵ�Żř�ŶƘŝ�ƾƯƺưƗ�ƾƃƺƷ�ƾŝ�ŢŰţ�ƱŚƯŹŵ�Żř�ƲƿŶƫřƹ�ŢƿŚƋŹ��å�å��æ�ç��å�çå��è�éë��ë�èæ��
ƱŚƯŹŵ�ŢƸū�ƵŶƃ�ƝźƇ�Ţƣƹ��å�å��æ�æ��æ�çæ��å�éå��î�èì��

ŶƯō�ƹ�ŢƟŹ�šŚƘƟŵ��æ�æ��ç�è��è�çê��ç�éé��è�çë��
ƱŚƯŹŵ�Żř�ƲƿŶƫřƹ�ƾƬĩ�ŢƿŚƋŹ��å�å��æ�æ��ì�æè��è�éê��å�éå��

ƁŻƺƯō�ƪưƗ�Żř�ŶƘŝ�ƽŚƷ��æ�æ��è�ê��î�æí��å�éå��ì�èé��
ƁŻƺƯō�ƪưƗ�Żř�ƪŞƣ�ƽŚƷ��æ�æ��ç�é��î�æí��î�èì��î�èì��

ſŹ�ƕǈƏřƱŚƯŹŵ�ƶƴƿżƷ�ŵŹƺƯ�Źŵ�ƾƳŚ��æ�æ��ç�è��î�èì��î�èí��î�æí��
ƶƴƿżƷ�ƱřźǀƯ�ƽƱŚƯŹŵ���è�ê��ë�ææ��è�éê��ç�çè��ì�æé��

ƶƴƿżƷ�Ţųřŵźě�ƵƺŰƳ�ƽƱŚƯŹŵ���ç�è��í�æê��æ�éæ��ç�çé��í�æê��
ƱŚŤſŹŚưǀŝ�ƹ�ƵŚĮƄƳřŵ�šŚƳŚĪƯř��é�ì��ë�æç��ë�èæ��ê�èå��î�æì��

ŜƐƯ�Źŵ�ƱŚƯŹŵ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƱŚƯŹŵ�Żř�ŢƿŚƋŹ��æ�æ��å�å��î�æí��ë�êç��é�çì��
ƾƷŵ�ŢŝƺƳ�ŢƸū�ŹŚƔŤƳř�ƱŚƯŻ�Żř�ŢƿŚƋŹ��æ�æ��æ�ç��ê�èå��ç�éé��æ�çç��

ŹŚƔŤƳř�ƎǀŰƯ��ç�è��è�ë��ê�èå��å�éå��å�çå��
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������������ƲƿŶºƫřƹ�źƔƳ�Żř��ŜƐƯ�ƪųřŵ�ƱŚƯŹŵ�Żř�ħŵƺĩ�Žźţ�ƾƬƇř�ƪƬƗ
ŵƺŝ��ŹřŵƺưƳ�è������ƱŚƯŹŵ�ƕƺƳ�ƹ�ƾƳřƹřźƟ��ŚŬƳř�ƽŚƷ�����ŢºŰţ�ƶºŤƟźĭ�ƭ

��Źŵ�ƾƯƺưƗ�ƾƃƺƸǀŝ���ƵŹŚưºƃ�ŹřŵƺưƳ�é�������Ţºſř�ƵŶºƃ�Ƶŵřŵ�ƱŚƄºƳ���
��Ƶŵřŵ�ƽŹŚƯō�żǀƫŚƳō��ƐŝřŹ�ŚƷƶ��ƽ��ƾºƴƘƯ����������ƹ�ħŵƺºĩ�žƴºū�Ʋǀºŝ�ƽŹřŵ

����ƵŶººƃ�ƭŚººŬƳř�ƱŚººƯŹŵ�Żř�ħŵƺººĩ�ƹ�ƲƿŶººƫřƹ�ŢƿŚººƋŹ�ƱřżººǀƯ� �

����������������źŤƄºǀŝ�źĩŸºƯ�ƱřŹŚºưǀŝ�Źŵ�ƱřżºǀƯ�Ʋºƿř�ƶºĩ�Ʊō�ƩŚů��ŵřŶƳ�ƱŚƄƳ� �
�ŵƺººŝ�ŹřŵƺººưƳ�ê��ººƐŝřŹ�ƾººſŹźŝ�Źŵƶ�ƽººƷźǀƜŤƯ�Ʋǀººŝ�ŵŹƺººƯ�ƽŚ� �

�ƐŝřŹ��ƶƘƫŚƐƯƶ��ƽ��ƾƴƘƯ�ƮǀƤŤƀƯ��������ƲƿŶºƫřƹ�ŢƿŚƋŹ�ƱřżǀƯ�Ʋǀŝ�ƽŹřŵ
�ŶººƯō�ŢººſŶŝ�ƱŚººƯŹŵ�Żř�ħŵƺººĩ�ŢƿŚººƋŹ�ƱřżººǀƯ�Śººŝ�ƱŚººƯŹŵ�Żř
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�ŹřŵƺưƳÐ���ƾƳřƹřźƟŢƬƗƥŵƺƧ�Žźţ�  
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8.4 

24.2 

15.8 

28.4 

23.2 

0 

5 

10 

15 

20 

25 

30 

ƶƤŝŚſ�ƽ�ƱŚƯŹŵ�ƾƬŞƣ  ƶŝźŬţ�ƽŵŚƿŻ�ŵŹŵ�  ƩŚƤŤƳřƱŚǀƟřźƏř�Žźţ�  ƶưƷŵŹřƺƯ�  �źƿŚſŵŹřƺƯ�  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
��
��
��
��
��
��
 
 
 
 
 
 

��

��
��
��

�ŹřŵƺưƳÑ��ƾƳřƹřźƟƱŚƯŹŵ�ƕƺƳ��ƾƯƺưƗ�ƾƃƺƸǀŝ�ŢŰţ�ƵŶƃ�ƭŚŬƳř�ƽŚƷ  
 

ƪƯŚƃ�ŵŹřƺƯ�źƿŚſ��ƾƯ�ƾěřźţ�ŶƿřŹƺƬƟ�ƹ�ŢƴƬǀſŹƺƄǀƟ�ŶƃŚŝ�  

18.9 

13.7 14.7 

41.1 

11.6 

0 

10 

20 

30 

40 

50 

ƮǀƯźţƱřŶƳŵ�  ƱŶǀƄƧ ƱŚƯŹŵĚƫŚě�  ƶưƷŵŹřƺƯ�  źƿŚſŵŹřƺƯ�  

ŶƇ
Źŵ 

ŶƇ
Źŵ 

Archive of SID

www.SID.ir

www.SID.ir


ƵŹŚŝŹŵ�ƲƿŶƫřƹ�ƵŚĭŶƿŵ�ƱŚƯŹŵ�ƭŚŬƳř�ƽ��ƾƨƃżĜƳřŶƳŵ�ƽŚƷ�����
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÕƵŹŚưƃ����ƽÔÐ���ƱŚŤƀƯŻÕÖ 

72 

��
�ŦŰŝ 

�������ŚŤƳ�ŽŚſř�źŝƿ�ř�Źŵ�ƵŶƯō�Ţſŵ�ƶŝ�ŪƿƶƘƫŚƐƯ�Ʋ��Żř�źƔƳ�ƝźƇ�
���żƷ�ƶŝ�ƍƺŝźƯ�šǈĪƄƯƿƶƴ��ƽ�����ƵƺºŰƳ�ƹ�ƱŚºƯŹŵ���ƽ�����ƹ�Ʊō�Ţºųřŵźě�

Ƴǀ������ƷŚĮƄºƳřŵ�ŽźŤºſŵ�Źŵ�šŚƳŚĪƯř�żƾ��ŝ�ƹ�ǀ�ƳŚŤºſŹŚưƾ���ŚºƋŹ�ƿ�Ţ
ŝǀ�Ŷƫřƹ�źŤƄƿ�����ĪºƃżĜƳřŶƳŵ�ƱŚºƯŹŵ�ƭŚŬƳř�Żř�Ʋƾ��ºŝ�ŢºŰţ�ƾ��ºƃƺƷƾ�

ƯƺưƗƾ�ŝ�����ƎſƺŤƯ�Ŷů�Żř�źţǇŚ�������ºƬŞƣ�šŚºƘƫŚƐƯ�Śºŝ�ƶĩ�ŵƺŝƾ���Ʊƺºģ�
ƶƘƫŚƐƯ��ƽ�źě���ŹżţŹŵ���ƩŚſçååæ���ƹ����ƺưǀƷ�ƱřƹŚſ��ƹ�ƱƺƀºƿŹŚƷ��Źŵ�
��ƩŚſçååê�ŵŹřŵ�ŢƤŝŚƐƯ���æêƹæé�æç���ŚŤƳ�ƢŞƏƿƶƘƫŚƐƯ�Ū�ƽ��ŚºƯ�
ƶƤŝŚſ��ƽ��Ż�ŵŹŵ�ƿ��ƬƇř�ƪƯŚƗ�ŵŚƾ�����ŵ�ƱŚƯŹŵ�Żř�ħŵƺĩ�Žźţ����ŜºƐƯ�Ź

ŝ�ºǀ���ººƬŞƣ�šŚºƘƫŚƐƯ�ƶºĩ�ƵŶºƃ�ƱŚƾř��ºƿ�Śţ�řŹ�ŵŹƺºƯ�Ʋ�ºǀƿ�ºƯ�Ŷƾ�Ŷººƴĩ�
�æëƹæç�è������ƱŚƯŹŵ�Żř�ƱŚĩŵƺĩ�Žźţ�ŚƷƽ�ĪƃżĜƳřŶƳŵ�ƾ�Ư�ƾ���ŶºƳřƺţ

ƃŚƳƾ�����ƟřźƏř�Żř�Ʊō�ƩŚƤŤƳř�Żř�ǀ��ƹ�ƶŝ�ƱŚƿ����ŶºƃŚŝ�ŹŵŚºƯ�ƹ�ŹŶě�ƵĦ��æì���
�ř�Źŵƿ��Ƴ�ƶƘƫŚƐƯ�Ʋǀ��������ƫŚºƤŤƳř�Žźºţ�ƶºĩ�Ŷƃ�ƵŶƷŚƄƯ�żƾ��ƟřźƏř�Żř��ºǀ�ƱŚ
Ưƹŵǀ���������ĪºƃżĜƳřŶƳŵ�ŜºƐƯ�Źŵ�ƱŚƯŹŵ�Żř�Žźţ�ƪƯŚƗ�Ʋƾ��ºƯ�ƾ���ŶºƃŚŝ
ƫƹǀ�ſŹźŝ�ƲĪƾ���Ƶŵřŵ�ƱŚƄƳ�ŚƷ���ĩŵƺĩ�ƶĩ�ŶƳř������ŢºŰţ�ƱŚƯŹŵ�Żř�žě�ƱŚ
ŝƾ�ƃƺƷƾ��ƛ�ƱŚƴĤưƷ�ǀ��Ƶŵƺŝ�ŹŚĪưƷ�ź�Ɯţ�ǀǀźƽƯ�Źŵ��ºǀ��ƹ�Žźºţ�Ʊřż

ŹŚĪưƷƽ����ưƳ�ŵƺūƹ�ƶŝ�ħŵƺĩ�ƾ�ōƿ���Ŷ�ƺưǀƷ�ƱřƹŚſ�ě�ǀ�Ư�ŵŚƸƴƄƾ��Ŷƴĩ
�������šŚƣǈƯ�Źřźƣ�ƱŚƯŹŵ�Żř�žě�ƶĩŵŶŬƯƽ�����Ƙţ�ĨºƃżĜƳřŶƳŵ�Śºŝ��ǀºǀ�Ʋ

ŝ�ƱŶººƃ�Śƴººƃō�źººŝ�ƵƹǈººƗ�Śººţ�ŵƺººƃººǀººŰƯ�Śººŝ�ħŵƺººĩ�źŤƄǀ�ƹ�Ǝ
�ƁŻƺƯō��ĨƃżĜƳřŶƳŵ�ŚƷƽ��ŤºƃřŶƸŝ�ƾ�Ǉ��Ƴ�ƭŻ�ºǀ������Ŷºƫřƹ�ƹ�ƹř�ƶºŝ�żƿ�Ʋ

řŹřººƿř��ŵƺººƃ�ƶººƿ�ĦţřźŤººſř�ƱřƺººƴƗ�ŢººŰţ�ƁƹŹ�ƲƽƵŶƷŚƄººƯ��
�Monitoring Strategy�ƯŚƳ�ǀƵŶƃ�ƵŶ�ĩŚţ�ŵŹƺƯ�ǀ�ƶŤƟźĭ�Źřźƣ�Ŷ

Ţſř��æç����řżƯ�ŻřƿŚƽ���ŝ�ŢŰţ�ƱŚƯŹŵ�ƾ��ºƃƺƷƾ��ƯƺºưƗ�ƾ���ƱŚºĪƯř�
�ŻŚſŻŚŝ�ƹ�ƱŚƯŹŵƽ�Źŵ�ƱŚƷŵ�ƪƯŚĩ�ƿ��Ƴ�ƱƹŶºŝ�ƹ�ƶƀºƬū�Ĩ�ºǀ��ƶºŝ�ŻŚ

ŹŚĪưƷƽ��Ư�ħŵƺĩ�ƾ�ŶƃŚŝ���ƶƘƫŚƐƯ�Źŵ���ƽ��ŝ�źƋŚů�ǀ���ƶŝ�ƱŚĩŵƺĩ�źŤƄ
ƫŵǀ�Ưźţ�ƪǀ�ſƺě�ƮǀĭŶƾ�ŚƷƽ���ŝ�ŢŰţ�ƱřŶƳŵ�ƾ�ƃƺƷƾ�ƯƺưƗ�ƾ���Źřźºƣ�

����ŚŤƳ�ƶŝŚƄƯ�ƶĩ�ŶƳŵƺŝ�ƶŤƟźĭƿ�ţŚƘƫŚƐƯ�Ūƾ���ºſŹźŝ�Ʊƺģ�ƾ���ƱƺŬƯŚºū
���ƩŚſ�Źŵçååæ���ƹ��ƦºǀƫŚưƫō�����ƩŚºſ�Źŵ�çååë��ºƯ�ƾ��ŶºƃŚŝ��æíƹè���

ƱŚººƯŹŵ�ƭŚººŬƳř�ŶƳŵ�ƽŚººƷř�Źŵ�ƾƯƺººưƗ�ƾººƃƺƸǀŝ�ŢººŰţ�ƾƨººƃżĜƳ
���ƾƯ�ŪƿřŹ�ŹŚǀƀŝ�ƱŚŤƀƬĮƳř��ƶƧ�ŶƃŚŝ��������Źŵ�ƅƺƈºų�ƶŝ�ƁƹŹ�Ʋƿř�Żř�

��ƾůřźū�ƩŚưƗř�ƭŚŬƳř���������ƵŵŚƠŤºſř�ƱŚºƧŵƺƧ�Źŵ�ƱřŶºƳŵƹ�ƱŚºƷŵ�ƽŚºƷ
ƾƯ�ŵƺƃ��ƫƹ�ƾ�����ƶŝ�ƍƺŝźƯ�šŚƘƫŚƐƯ�ƥŚƯźƧ�ƦƯ�����ƩŚºſ�Źŵ�æîîí�ƹ��

ŢººƫƺƷ�ƩŚººſ�Źŵ�æîîèƹ�ĢƿźƫŚưººſř��ƩŚººſ�Źŵ�æîîåƄººĩ�ǀ�ƱŶ
Ŷƴģƿ����ƮƷ�ŹƺƏ�ƶŝ�ƱřŶƳŵ�Ʋ�����ƱřƹřźºƟ�řŹ�ƱŚºƯŻ��źºţƿ�����ŢºŰţ�ƱŚºƯŹŵ�Ʋ

ŝƾ�ƃƺƷƾ�ƯƺưƗ�ƾ�řźŝ�ƽ��ƟźƘƯ�ƱŚĩŵƺĩ�ƾ�ĩ�źŵ��ŶºƳ�����ř�ƶºŤŞƫř�ƶºĩ��ºƿ�Ʋ
�ŵŚƤŤƳř�ƕƺƋƺƯ�ĮƳřźŝ�ºǀ��Ţºſř�ż��řźºƿŻ����ƀºŝ�ǀŹŚƽ��ř�Żř��ºƿ����řŹ�ŵŹřƺºƯ�Ʋ

�ŹřŵƺưƳ�Ò��ƶƐŝřŹ�ƽŰţ�ƵŶƃ�ƭŚŬƳř�ƱŚƯŹŵ�Żř�ƾƬƧ�ŢƿŚƋŹ�ƱřżǀƯ�ƹ�žƴū�ƾƯƺưƗ�ƾƃƺƸǀŝ�Ţ  

14 

24 24 

19 

7 6 

0 1 

0 

5 

10 

15 

20 

25 

30 

źŤųŵ źƀě žƴū 

ŵřŶ
Ƙţ 

ŵŚƿŻ�ŹŚǀƀŝ�  
�ŵŚƿŻ 
�ƎſƺŤƯ 
ƮƧ�  

Archive of SID

www.SID.ir

www.SID.ir


ƱřŹŚƨưƷ�ƹ�ƾƤƄƗ�ŚƋźǀƬƗ�źŤƧŵ 
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÕƵŹŚưƃ����ƽÔÐ���ƱŚŤƀƯŻÕÖ 

73 

�Ư�ǇŚưŤůřƾ���ŝ�ƱƹŶŝ�Ʊřƺţƾ�ƃƺƷƾ�ƯƺưƗ�ƾ�����ŵřŵ�Źřźºƣ�ƱŚƯŹŵ�ŢŰţ���
�������Ţºſř�Ƶŵřŵ�ƱŚƄƳ�šŚƘƫŚƐƯ�ƶƧ�ƽŹƺƏ�ƶŝ���ƾºƯ���Ʊřƺºţ�ìê��ŶºƇŹŵ��

������������Źŵ�řŹ�ƾƯƺºưƗ�ƾºƃƺƸǀŝ�ŢºŰţ�ƱŚƯŹŵ�ŢƸū�ƵŶƃ�ƕŚūŹř�ŵŹřƺƯ
��ŵƺưƳ�ƱŚƯŹŵ�ƦǀƴǀƬƧ��çæ�æî�����ǇƺưƘƯ��ŢºŞŨƯ�ƵŚĭŶƿŵ�ŝ�ǀ�ŹŚºư���Śºƿ
��ƱŚƯŹŵ�Żř�ƲƿŶƫřƹ���ƵŶƃ�ƭŚŬƳř�ƽŚƷ����řżºƟř�ŜºūƺƯ�ƿ��ŹŚºĪưƷ�Ƃƽ��ƹ�

ŢƗŚƏř�Ÿěƿźƽ���šřŹƺŤſŵ�Żř�ƹř��ƳřŶƳŵ��Ư�ĨƃżĜƾ�����ºƟźƏ�Żř��ŵŵźºĭƾ�
Ƴǀ������Ŷƃ�ħŵƺĩ�ƱřŶƳŵ�ƹ�ƱŚƷŵ�ŢƃřŶƸŝ�żƿľřŶ��ŧŚţ�ŢŰţ�ǀ��ƷŚºĭō�źƾ��ƹ�

Ŷººƫřƹ�ƁźººĮƳƿř�Źŵ�ƲººƿººƯ�ƵŹŚººŝ�Ʋƾ�ŶººƃŚŝ��ººſźŤſŵ�ƶººģźĭřƾ�
ƛǀƤŤƀƯźǀ���źƏ�Żř�ƹ�Ʈƿ�Ŷƫřƹ�Ƣƿ��ţŚºƗǈƏř�ƶŝ�Ʋƾ��ŚºƋŹ�ŵŹƺºƯ�Źŵ�ƿ�Ţ
ŝǀººŝ�ŢººŰţ�ƱŚººƯŹŵ�Żř�ŹŚººưƾ�ººƃƺƷƾŵƹŶººŰƯ�Żř�ƿŢ�ŚººƷƽººţřŷ�ƾ�

ƘƫŚƐƯ������ƲǀƿŚě�Ʋǀƴſ�Źŵ�ƱŚƧŵƺƧ�ƽƹŹ�źŝ�šŚ�Ư�ƾ�ŶƃŚŝ����ţŹƺºƇ�Źŵ�ƾ�
�Ŷƫřƹ�ƶĩƿ���řŹř�ƱŚƯŹŵ�Żř�Ʋƿ���ŚºƋŹ�ƵŶƃ�ƶƿ��ƶŤºƃřŵ�Ţ����ƵŚĭŶºƿŵ�ƽřŹřŵ��
��ƾŤŞŨƯ����ŝ�ƶºūƺţ�ǇŚưŤůř��ŶƴƃŚŝ�ºǀźŤƄƽ��������ŢƯǈºſ�ƹ�ŢºƃřŶƸŝ�ƶºŝ�
�ƹ�ƱŚƷŵ��ƺų�ħŵƺĩ�ƱřŶƳŵŢŞƣřźƯ�ƹ�Ţƃřŵ�ŶƴƷřƺų�ŵ�ŚƷƽ���ƱŚºƷŵ

��ŵ�ƱřŶƳŵ�ƹ��Ʊō�ƶƳŚų�ƱƹŹ��Ƴ�ŚƷǀ�řżƟř�żƿ���ŶƷřƺų�ƂřŵŢƃ���ŚŬƳō�Żřƾƿ�
��ƶƘƫŚƐƯ�Źŵ�ƶĩ��ƽ�źƋŚů����Ŷƫřƹ�źŨĩř�ƿ���Żř�ƲƱŚƯŹŵ�ŚƷƽ�����ƵŶºƃ�ƭŚºŬƳř�

�źŝƹŹƽƱŚĩŵƺĩ��ŚƋŹ�ƱŚƃƿƯ��ŶƴŤƃřŵ�Ţƾ�Ʊřƺţ Ưřǀ��ƶºĩ�ŵƺºŝ�ŹřƹŶ�
��ŚŝƕǈƏř�ƳŚſŹ�ƾ�ƟŚĩ�ƾ���ºƴģ�ŵƺºūƹ�ƶºŝ�ŢŞƀƳ�ƶƘƯŚū�ŮƐſ�Źŵ�ǀ�Ʋ
żĭƿƶƴ��ƽ�ƳŚƯŹŵ�ƾ��řżƟř�ŶƷŚƃ��ƿ�ŢŞƣřźƯ�Ƃ�ŚƷƽ��ŤºƃřŶƸŝ�ƾ����ŵƺºŞƸŝ�ƹ�

ƘººƋƹǀººƃŚŝ�ƱŚººĩŵƺĩ�ƱřŶººƳŵ�ƹ�ƱŚººƷŵ�ŢººƃřŶƸŝ�ŢǀƮ���śŚººŴŤƳř
ƿźŤƸŝ����ƾƳŚƯŹŵ�ƁƹŹ�Ʋ��ƽřźŝ���źƔƳ�Źŵ�Śŝ�ƥŵƺƧ���ƽŚƷŹƺŤƧŚƟ�ƲŤƟźĭ

����ƥŵƺƧ�Ʋſ�ƶƬưū�Żř�ƽŵŶƘŤƯ�����ƾĭŶǀſƺě�ŢƘſƹ�ƹ�šŶƃ����ƽŚºƷ
ƾƳřŶƳŵ���������ƶºŬǀŤƳ�Żř�ƲǀƀºǀƴǀƬƧ�ŹŚºƔŤƳř�ƱřżºǀƯ�ƽ�ƱŚºƯŹŵ����ƶºƴƿżƷ�ƽ�

ŵŹƱŚƯ��ƾƯ�ƲƿŶƫřƹ�ŢƿŚƋŹ�ƹ�ƱŚƯŹŵ�ƦƀƿŹ�ŶƃŚŝ���
��

ƶŬǀŤƳ�ƽźǀĭ��
����������ƶŝ�ƶūƺţ�Śŝ�ŢŞŨƯ�ƵŚĭŶƿŵ������ƱŚºƯŹŵ�ƁźƿŸºě�Źŵ�ƲƿŶƫřƹ���ƽŚºƷ�

��ƾŝ�ŢŰţ�ƾƨƃżĜƳřŶƳŵ��ƾƯƺưƗ�ƾƃƺƷ�����������Ʋºƿř�śŚºŴŤƳř�Ţſř�ƭŻǇ
Ƴ���ƶǀƬƧ�ƾſŹźŝ�Żř�ŶƘŝ�ƱŚƯŹŵ�ƕƺ�ƽ�ƶºƿřŹř�ŢƸū�ŜƳřƺū��ƽ��ƱŚºƯŹŵ�

��������ƱřƺƴƗ�ƶŝ�ƹ�ŜſŚƴƯ�ƱŚƯŻ�Źŵ�ƪƯŚƧƽŹŚƨƷřŹ���ºſŹ�ŢƸū����ƶºŝ�ƱŶǀ
ŵƹŹ�ŹŚƧ�ƶŝ�ƾƨƃżĜƳřŶƳŵ�ƦǀƴǀƬƧ�Źŵ�ƥŵƺƧ�ŜſŚƴƯ�ŹŚŤƟŹ���

��
 

 

References 

1- Rule DC, Winter GB, Goldman V, Brooks RC. 

Restorative treatment for children under general 

anaesthesia. Br Dent. 1967; 123: 480-4. 

2- American Academy of Pediatric Dentistry:  

Special dent reference manual. Pediatr Dent. 

2002; 24: 38-40. 

3- Jamjoon MM, Al-Malik ML, Holt RD, El 

Massry A. Dental treatment under general 

anaesthesia at a hospital in Jeddah, Saudi Arabia. 

Int J Pediatr Dent. 2001; 11: 110-6. 

4- Persliden B, Magnusson BO. Medical 

complication of dental treatment under general 

anesthesia in children. Swed Dent J. 1980; 4: 155-9. 

5- Enger DJ, Mourino AP. A survey of 200 

pediatric dental general anesthesia cases. ASDC J 

Dental Child. 1985; 52: 36-41. 

6- El-Bialy WB, Al-Rashid BA, El-Tanani H. 

Extraction of teeth under general anesthesia for 

outpatient children and mentally retarded patients 

in Kuwait. Egyptian Dent J. 1992; 4: 257-62. 

7- Harrison MG, Roberts GJ. Comprehensive 

dental treatment of healthy and chronically sick 

children under intubation general anaesthesia 

during a 5-year period. Br Dent J. 1998; 184: 

503-6. 

8- Holt RD, Rule DC, Davenport ES, Fung De. 

The use of general anaesthesia for tooth extraction 

Archive of SID

www.SID.ir

www.SID.ir


ƵŹŚŝŹŵ�ƲƿŶƫřƹ�ƵŚĭŶƿŵ�ƱŚƯŹŵ�ƭŚŬƳř�ƽ��ƾƨƃżĜƳřŶƳŵ�ƽŚƷ�����
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÕƵŹŚưƃ����ƽÔÐ���ƱŚŤƀƯŻÕÖ 

74 

in children in London, A multi-centre study. Br 

Dent J. 1992; 173: 333-9. 

9- Murray JJ. General anesthesia and children�s 

dental health: present trends and future needs. 

Anesth Pain Control Dent. 1993; 2: 209-16. 

10- Anderson HK, Drummond BK, Thomson 

WM. Change in aspects of children�s oral health 

related quality of life following dental treatment 

under general anesthesia. Int J Pediatr Dent. 

2004; 14: 317-25. 

11- White M, Lee JY, Vann WF. Parental 

evaluation of quality of life measures following 

pediatric dental treatment. Anesth Prog. 2003; 50: 

105-10. 

12- Savanheimo N, Vehkalahti MM, Pihkari A, 

Numminen M. Reasons for and parental 

satisfaction with children�s dental care under 

general anesthesia. Int J Paediatr Dent. 2005; 15: 

448-54. 

13- Amin MS, Harrison RL. Changes in parental 

oral health practices following a child�s dental 

treatment under general anesthesia. Eur Arch 

Paediatr Dent. 2006; 7: 116-20. 

14- Acs G, Pretzer S, Foley M, Ng MW. 

Perceived outcomes and parental satisfaction 

following dental rehabilitation under general 

anesthesia. Pediatr Dent. 2001; 23: 419-23. 

15- Harrison RL, Weinstein P. A qualitative look 

at parents� experience of their child�s dental 

general anesthesia. Int J Pediatr Dent. 2006; 16: 

309-19. 

16- Al-Badri SS, Lee S, Lee GT, Llewelyn R, 

Blinkhorn AS, Mackie IC. The use of general 

anaesthesia for the extraction of children�s teeth, 

results from two UK dental hospitals. Eur Arch 

Paediatr Dent. 2006; 7: 110-15. 

17- MC Donald RE, Avery DR. Dentistry for the 

Child and Adolescent. St. Louis: Mosby; 2004. 

18- Al-Malik MI, Al-Sarheed MV. 

Comprehensive dental care of pediatric patients 

treated under general anesthesia in a hospital 

setting in Saudi Arabia. J Contemp Dent Pract. 

2006; 7: 79-88. 

19- Mc Cormac C, Kinirons M. Reasons for 

referral of children to�general anesthesia service in 

Northern Ireland. Int J Paediatr Den. 1998; 8: 

191-6. 

20- Holt RD, Chidiac RH, Rule DC. Dental 

treatment for children under general anaesthesia in 

day care facilities at a London dental hospital. Br 

Dent J. 1991; 170: 262-266 

21- Smallridge JA, Al-Ghanimi N, Holt RD. The 

use of general anesthesia for tooth extraction for 

child outpatient at a London dental hospital. Br 

Dent J. 1990; 168: 438-40. 

 

 

 

 
 
 

Archive of SID

www.SID.ir

www.SID.ir


ƱřŹŚƨưƷ�ƹ�ƾƤƄƗ�ŚƋźǀƬƗ�źŤƧŵ 
 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽÎÕƵŹŚưƃ����ƽÔÐ���ƱŚŤƀƯŻÕÖ 

75 

Evaluation of Parental View toward Dental Treatment under General Anesthesia in 

Isfahan� 
 

Eshghi AR1, Rezaeifar M1, Jafarzadeh Samani M1, Malekafzali B2, Eftekhari M3 
1Dept. of Pediatrics Dentistry, Isfahan University of Medical Sciences, Isfahan, Iran. 

2Dept. of Pediatrics Dentistry, Shahid Beheshti University of Medical Sciences, Tehran, Iran. 
3Private clinic, Tehran, Iran. 

 

Corresponding Author: Malekfzali B, Dept. of Pediatrics Dentistry, Shahid Beheshti University of Medical Sciences, 

Tehran, Iran. 

E-mail: beheshtehm@yahoo.com  

Received: 14 Dec 2009      Accepted: 5 July 2010 
 

 

Background and Objective: The rate of parental attitude and view toward the treatment modality of child is 

the one of the most important factors of the treatment. The aim of this study was the evaluation of parental 

view and attitude toward dental treatment under general anesthesia. 

Materials and Methods: In this descriptive cross sectional study, the participants, were parents whose children had 

recently undergone dental treatment under general anesthesia. The parents were given two self-administered 

questionnaire inquiring about their reasons and view toward the dental treatment under general anesthesia. Statistical 

analysis was performed by using Mann Whitney, Crosstab�and�Correlation tests. 

Results: Our results showed that more than 80% of parents have moderate to high satisfaction about practice. 

Dentist�s refer was the first reason for this treatment modality followed by relatives recommendation. More 

than 45% of parents indicated that lack of child fear was the most important advantage of this type of 

treatment. From parent�s point of view previous sever pain experience and fear that transferred from relatives 

were the most important reason for child�s fear from dental treatment. 

Conclusion: According to these results; most of parents satisfied with their child�s dental treatment under 

general anesthesia, so promotion of social knowledge about dental treatment under general anesthesia could 

improve children�s dental care and oral hygiene.    
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