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É�Z¼Ì]� ,¾»�»� ½Ây�Z�§�Ê^¸«� ÉZÅ��«Á���,ÉÂÌ¸¯� ¾»�»� ,Ê
�,d]Z/Ë{�,|ÌWÁ�/Ìe��YÂ³/^���,Ê/��,Ê/¼Ì]�,��/�,Ê¿Ây�É�Z

f�Y|¿�,ÊeZaÂÀÌ]Â¸³Â¼ÅÉ�Y{�Z]��{�Ê�b»Ô¯Y�Ã�a�È¬]Z��¾��ÉZÅ
��,Ê¸^«/°·Y�¥��»�¹|/Z´Ì��,¶ÅÁ�Y{�Á��/¼ »�Ì£�ÉZ/��{�µÂ
]� ½Y�Á{/É�Y{�Z� ��y� ÉZÅ�ZÌ »��Á�]� ¶»Z�� Ä ·Z�»� �Y� kÁ

É�ZnÀÅZ/¿�Ê¸a� ,Ê/ÀÌÀm� Ã|/�� Ä/fyZÀ�� ÉZ/Å�ÌÅ/ÌÀ»M�|/�,�Â
�,d¨m���{Á��½|�Y|m�,ÊÅY����d¨m�,�ÂÌÀ»M�|ÌÅÂ´Ì·ÁY

{Â]� ÊÀÌÀm�±�»� Á� �¬�� �� ªÌ¬ve� ¾ËY� �{����Ä ·Z�»� �Y� �¨¿
�dËZÆ¿� �{� Á� |¿|��k�Zy����½����Y�«�Ê���]� {�Â»� �Y{�Z]

|Àf§�³� ��¹Â¸�� ÃZ´�¿Y{��Y��ÅÁ�a�¾ËY�¹Zn¿Y�ÉY�]�¹�Ó��Ân»
|��\�¯�Êf�Æ]�|ÌÆ��Ê°��a���

]/]� ÄmÂe� Z/¯�¾ËY� Ä/ÂeZ¼Å�Ä��Z/]�|Àq�½Z/»��µÂ/���{�dË�¯
Ã�Y|¿Y��Ì¤f»�®Ë� Á� Ã|��É�Ì³�Ê»�Ê·Â���ÉY�]� ÄnÌf¿� �{� ,|�Z]

Â��É�Ì¼»�¶Ì¸ve� �Y� |ËZ]�Ê�b»Ô¯Y� Ã�a�ÊËÂ´�Ìa�Ã{Z¨f�Y�Ê·
{�¯� �� Á��¿ZË�YÁÂ¯� �ZfyZ�� Z]� µ|»��Y�Ê§{Z�e�cY�iY� Z]� µ|»

�Á�� Ä¸¼m�¯� |Àf�Å�ÊËZÅ��Z¯� Ä]� Ê·Â��É�Ì¼»� ¶Ì¸ve� �{� Ä
Ê»�|¿Á����

�½�Z¬e� |À¿Z»� Ê ]Ze� ¹�§� ®Ë� �¿ZË�YÁÂ¯� �ZfyZ�� Z]� µ|»� �{
Y�]�µÁY�È^e�»�ÂÌ��³�ÂeY�ZË�\¯�»�Ê´f�^¼Å�Ä¯��¿ZË�YÁÂ¯�É

x�Za�¾Ì]�Ê»�ZÅ��¿��{�,|�Z]Ê»�Äf§�³����½�Z¬e��ZfyZ���{�-{Â�
x�Za� ¾Ì]� Ê´f�^¼Å� \¯�»����§� ½Z�°Ë� ½Z»�� µÂ�� �{� ZÅ

Ê»��½Z»��d�~³�Z]�Ê´f�^¼Å�ÂÌ��³�ÂeY��ZfyZ���{�Z»Y� ,{Â�
ÅZ¯/Ìa��/Ê»�Y|�À¯/|���¿��{/f§�³��/§�®Ë�¾/ ]Ze�¹�/�ÉY�]�Ê

Ê»�h�Z]��¿ZË�YÁÂ¯�Y�Za�{Y| e�Ä¯�{Â��Ã|���f¼¯�µ|»�ÉZÅ�f»
Ä¬^��ÉZ�y� Á�]�¾ËY�¾f§�³� ��¿� �{� -|À¯� Y|Ìa��ÅZ¯� �Ì¿�É|À

Ã�Y|¿Y� {Y| e� Ä¯� Ê»Z´ÀÅ� Äf°¿�É�Ì³���ËY�§Y� ½Z»�� µÂ�� �{� ZÅ
�d�Y�É�Á����ZÌ�]�,|�Z]�º¯�Ä¿Â¼¿�ºnu�ZË�Á�Äf§ZË��������{

iY��Á�/�e�cY�/]� ÃÁÔ��Ê§{Z/fyZ���/¯��Z/iY� ,�¿ZË�YÁÂ/��
Ê»� �Zv·� µ|»� �{� {�§� �Å� ÉY�]� �Ì¿� Ê§{Z�e�� {Â��h�Z]� Ä¯

§YÊ»�É|À]�Ä¬^��d«{��ËY���{{�³�������
Ä/¬^��ÉZ�y�]�É|À]/§Y�d^�¿�{�ÁM�/��d��{Z¿�Ä/¯�d/�Y�É{Y

Ä¬^��Ã|��É|À]�Ê»�Á�|¿Y�Y��Y�½YÂe��{�d«{�È�ËZ¬»�ÉY�]��ZÌ »�¾Ë
�Á��� {�¯� Ã{Z¨f�Y� ¦¸fz»� ÉZÅ���� ���Á� Ê³�ËÁ� ,dÌ�Z�u

�Ä¯� |Àf�Å� ÊËZÅ�ZÌ »� �´Ë{� �Y� �Ì¿� Ê³|ÀÀ¯� ÊËÂ´�Ìa� ���Y
ÉY�]�]ZË��Yµ|»�ÊËÂ´�Ìa� ½YÂe� Á�d«{�Ê��{�Â»�¦¸fz»�ÉZÅ

Ê»��Y�/«�Ã{Z/¨f�Y�¿�Ì³/|��ZÀ]�ÉZ/�y�¾Ë�f¼¯�Ä/¯�Ê·|/»�¾ËY�]
Ä¬^���ÊËÂ´�Ìa����Y� Á� Ê³�ËÁ� ,dÌ�Z�u� ¾Ë�f�Ì]� Á� É|À]

|�Z]�Äf�Y{�Y��Ê³|ÀÀ¯Ê»�[Zzf¿Y�µ|»�¾Ë�fÆ]�½YÂÀ��Ä]�,�{Â���
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�����������¶Ì¸ve�É�Ì¼»�Ê·Â��Z]�cY�iY�Ê§{Z�e�ÉY�]�ÊËÂ´�Ìa��� 

Ä¸n»��»�Éd^«Y��ÉZÅf��a��{�Ä¿Y�Ì´�Ìa,ÊËZ»Z»�Á�É�Z�Ã�Á{�É��,�Ã�Z¼��É��,�½Zf�»��Á��ÌËZa��� 

r¼Å½Â/»�M�¾ÌÀ�¬f�»�Êe�ÉZÅ/»�,¶/¯�Á�ÊÀfËÁ�¾/Y�]�Á{�ÉZ�É
� ÃÁ�³�Á{��{�®Ì§Y�³Â»{�ÉZÅ�Ì¤f»� È�ËZ¬»��¾f�Y|¿� Á�¾f�Y{

Ê�b»Ô¯Y�Ã�a��¥Á�³Â¼·Â¯�½Â»�M�Á��¥Â¿�Ì¼�Y��Ê���]�ÉY�]
|Ë{�³�Ã{Z¨f�Y�ÊfÌ·Z»�¿��ÊÀ »�t���½Â»�M�¹Z¼e�ÉY�]�É�Y{��ÉZÅ

�É�Z»M��ve� Á� ÄË�ne� ÉY�]� Á� |�� Äf§�³� ��¿� �{� |��{�¶Ì¸
Ã{Y{���Y�§Y�¹�¿��Y�ZÅSPSS��Èz�¿����¹�¿�Á��Y�§YSAS��Èz�¿
����|��Ã{Z¨f�Y���
��
ËZÅ�Äf§Z��

��

�Ä ·Z�»�¾ËY��{������{�Ä¯�|Àf§�³��Y�«�Ê���]�{�Â»��Y{�Z]�½�
� ÊÀ�� ÃÁ�³�������½M� ÊÀ�� ¾Ì´¿ZÌ»� Á� |Àf�Y{� �Y�«� µZ��ZÅ

�������ZÌ »�¥Y�v¿Y�Z]����{Â]��������¨¿�����|��{����Y��

]�ne� Y�� ¹Â�� Á� ¹Á{� É�Y{�Z]� ÄÌ¬]� Á� µÁY� É�Y{�Z]� ,½Z¿��Ä
»/Ê�|¿{�¯��½M�½Z/Ì»��Y�¾ÌÀr¼Å�Å/�,Z����¨¿/�������|��{��

Ä¿Zy��Á�|¿{Â]��Y{������¨¿�����|��{���ve�ÊÅZ´�¿Y{�cÔÌ
|Àf�Y{��Ç{Â/e��yZ/��]/�ÉY�]�Ê¿|�����¨¿������|��{����Y

�Ê Ì^��Ç{Á|v»��{�,½Z¿���������d�Y{��Y�«���Ä¯�Ê¿Z¿��{Y| e
���{/]�½Y�Á{�µÂ¶/¼°»�,É�Y{�Z/�Å/ÉZ�£/ËY~/�Ê�»Z�/�|Ì�Y�¶

®Ì·Â§¾Ì»ZfËÁ�Á�ºÌ�¸¯� ,¾ÅM� ,� �Ê»�¥��»�\Ìe�e�Ä]� ,|¿{�¯�
���������|��{��,���������|��{��,���������|��{��
�Á������¨¿�����|��{��|¿{Â]����Ì¿�Ê�b»Ô¯Y�Ã�a��ÂÌ����

|��{������¨¿��{Â]� ��µÁ|m��Ã|���¯}�ÉZÅ�Ì¤f»��Á{��{�,Y�
Ê»�Ä�ËZ¬»�ºÅ�Z/]�ÃÁ�/³�¯À/¯�|/]ZÀ]�ÄÄf§ZË���ÊÀ »�cÁZ¨e�ZÅ���Y{

�|�¿�Ã|ÅZ�»�ÃÁ�³�Á{�¾Ì]�É�Z»M����!p����
��

��
��

µÁ|m����d^�¿�È�ËZ¬»��Ì¤f»��Y�¶�Zu�ÉZÅ�ÃÁ�³�Á{��{�Ê¨Ì¯�ÉZÅ���n=��Ä¸yY|»��Y�¶^«��
Ê¼¯��Ì¤f» {�Y{�Ê�b»Ô¯Y�Ã�a {�Y|¿�Ê�b»Ô¯Y�Ã�a P value 

¾� ����±��� ����±��� ��� 

Ã{Âe��yZ��Ê¿|] ����±��� ����±��� ��� 

®Ì·Âf�ZË{�½Ây�Z�§ ����±��� ����±��� ��� 

®Ì·Âf�Ì��½Ây�Z�§ �����±���� �����±��� ��� 

Ê¨Ì¯��Ì¤f» Ä^e� {�Y{�Ê�b»Ô¯Y�Ã�a {�Y|¿�Ê�b»Ô¯Y�Ã�a P value 

É�Y{�Z] 

µÁY ������������������� 

��� ¹Á{ �������� ��������� 

¹Â� ������� �������� 

cÔÌ�ve 
�f¼¯�ZË�º¸bË{ �������� ���������� 

��� ÊÅZ´�¿Y{ �������� ���������� 

®Ì·Â§�|Ì�Y 
Ä¸] �������� ��������� ��� 
�Ìy ������ ������� 

¾ÅM 
Ä¸] �������� ��������� 

��� �Ìy ������ ������� 

ºÌ�¸¯ 
Ä¸] ������� ��������� ��� 
�Ìy ������� ��������� 

¾Ì»ZfËÁ 
Ä¸] �������� ��������� ��� �Ìy �������� ��������� 

��

 
��
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É�Ì�¿�ÄvÌ¸»����������½Y�Z°¼Å�Á�� 

Ä¸n»�d^«Y�»�É��ÉZÅ��{�Ä¿Y�Ì´�Ìa,ÊËZ»Z»�Á�É�Zf��a�Ã�Á{�É��,�Ã�Z¼��É��,�½Zf�»��Á��ÌËZa��� 

��Y{Â¼¿��ÅZ»�Ä���{�Y��dË�¯ÂeZ¼Å�cY�ÌÌ¤e�¾Ì´¿ZÌ»��Ì¿�µÁY�È
Ê»�½Z�¿�ÃÁ�³�Á{��{�¹Â��Ze�Å{|�����¿�Ä]� ,�Y{Â¼¿�Ä]�ÄmÂe�Z]

Ê»�sÂ���ÉY�]�Ê¿Z»��|¿Á��Ä¯�|����-{�Y{�{ÂmÁ�dË�¯ÂeZ¼Å
��ÅZ¯� ¹Á{� ÈÅZ»� Ä�� �{�dË�¯ÂeZ¼Å� ¾Ì´¿ZÌ»� Ä¯� É�Â�� Ä]

Äf§ZË�Ê»��ËY�§Y� ¹Â��ÈÅZ»� Ä���{��b��Á�|]ZË� ���{�¾ÌÀr¼Å
�Y{Â¼¿�����{� ,Ê¿Z»�� ��¬»� Ä�� �Å� �{� dË�¯ÂeZ¼Å� ¾Ì´¿ZÌ»

¿�/¯�Ê¿Z/¿�Y{�Ê�b»Ô¯Y�Ã�a�Ä/�¯�Ä]�d^�¿�|/¯�Ê¿Z/�,|¿�Y|¿�Ä
d�Y��f�Ì]��¾Ì´¿ZÌ»��Á¿YdË�¯ÂeZ¼Å��ZÌ »�¥Y�v��ÃÁ�³�Á{��{

�\Ìe�e�Ä]�µÁY�ÈÅZ»�Ä���{�Á����������Á���������,
�¹Á{�ÈÅZ»�Ä���{����������Á����������ÈÅZ»�Ä���{�Á

�¹Â�����������Á���������Ê»�|�Z]���

 
�Y{Â¼¿����ÃÁ�³� Á{� �{� dË�¯ÂeZ¼Å� cY�ÌÌ¤e� Ê¿Z»�� |¿Á�

�Ê�b»Ô¯Y�Ã�a�Ä]�Ôf]Y�¹|��Á�{ÂmÁ¹Â��Ze�µÁY�ÈÅZ»�Ä���{ 

��
��

µÁ|m����ÃÁ�³�Á{��{�¹Â��Ze�µÁY�ÈÅZ»�Ä��dË�¯ÂeZ¼Å�ÊÀÌ]��Ìa�ÉY�]�Ê·Â��µ|»�lËZf¿��

�Ì¤f» {�ÁM�] �ZÌ »�ÉZ�y P value 

{�Y|¿�Ê�b»Ô¯Y�Ã�a ����� ���� ���� 

{�Y{�Ê�b»Ô¯Y�Ã�a  �m�»�Ä¬^�  

µÁY�ÄÅZ»�Ä� ���� ���� ���� 

¹Á{�ÄÅZ»�Ä� ����� ���� ����� 

¹Â��ÄÅZ»�Ä�  �m�»�Ä¬^�  
��
��

��Â�� Ä]� ,|¿�Y{�Ê�b»Ô¯Y� Ã�a� Ä¯�Ê¿Z¿�� �{�dË�¯ÂeZ¼Å�½Y�Ì»
�¾Ì´¿ZÌ»����d�Y��f�Ì]� ��Ä��dË�¯ÂeZ¼Å�¾Ì´¿ZÌ»�¾ÌÀr¼Å

�¹Â��½Z»��Ä]�d^�¿�µÁY�ÈÅZ»�����dË�¯ÂeZ¼Å�½Y�Ì»�Á��f�Ì]
���Âf»��Â��Ä]�,¹Â��½Z»��Ä]�d^�¿�¹Á{�ÈÅZ»�Ä�������f¼¯

�d�Y��µÁ|m�����
m�µÁ|/�Ä¬^��ÉZ/�y� ,Ê/³�/ËÁ� ,dÌ�Z�u� ,�����Y�Á�É|À]

�ÊËÂ´�ÌaÃ{Y{�ÉY�/]�Y��Ê/¨À»�Á�d^j»�Ê/³|ÀÀ¯�Å/�Á�Ê·Â��ÉZ��

Ã{Y{�»�ÉZÅÊ»�½Z�¿�¹Â��Ze�µÁY�ÈÅZ»�Ä��Ê �¬�|Å{���ÊÀvÀ»��Y
]�Y�/�¬¿�¾ÌÌ e�ÉY�/]� Ä/ÌÀr¼Å� Á���/v»�¾/¬»� È^�Z/��Y|

|��Ã{Z¨f�Y�Ê³�ËÁ�Á�dÌ�Z�u���Å�Y��ÊÀvÀ»��Ë��|��{�Äq
ªÌ«{�Ê/ËÂ/´�Ìa��/´¿ZÌ]�,|/�Z]��/f�Ì]��ÉZ/�y�ÄnÌf¿��{�Á��/e

Ä¬^��{Â]� |ÅYÂy� �f¼¯� É|À]� ��Ä]� �Ì¿� Y�� ÊÀvÀ»� �Ë�� |��{
�\Ìe�e���|��{� ,���|��{� ,���|��{�� Á���|��{��{Â]

���Y{Â¼¿������
��
��

��

µÁ|m����]�Ê³|ÀÀ¯�ÊËÂ´�Ìa����Y�Á�Ê³�ËÁ�,dÌ�Z�u�,É|À]�Ä¬^��ÉZ�y¹Â��Ze�µÁY�ÈÅZ»�Ä��Ê �¬»�Á�Ê·Â��µ|»�ÉY 

µ|» 
É|À]�Ä¬^��ÉZ�y�

�����dÌ�Z�u���� Ê³�ËÁ���� 
�ÊËÂ´�Ìa����Y

d^j»�Ê³|ÀÀ¯���� 

�ÊËÂ´�Ìa����Y
Ê¨À»�Ê³|ÀÀ¯��� 

Ê·Â� �� �� �� �� �� 

µÁY�ÈÅZ»�Ä��Ê �¬» ��� �� �� �� �� 

¹Á{�ÈÅZ»�Ä��Ê �¬» ��� �� �� �� �� 

¹Â��ÈÅZ»�Ä��Ê �¬» �� �� �� �� �� 
��
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�����������¶Ì¸ve�É�Ì¼»�Ê·Â��Z]�cY�iY�Ê§{Z�e�ÉY�]�ÊËÂ´�Ìa��� 

Ä¸n»��»�Éd^«Y��ÉZÅf��a��{�Ä¿Y�Ì´�Ìa,ÊËZ»Z»�Á�É�Z�Ã�Á{�É��,�Ã�Z¼��É��,�½Zf�»��Á��ÌËZa��� 

 
�Y{Â¼¿���Y��ÊÀvÀ»Ã{Y{�ÉY�]��¹Â��Ze�µÁY�ÈÅZ»�Ä��Ê �¬»�Á�Ê·Â��ÉZÅ 

��

��

�É�Ì³�ÄnÌf¿�Á�hv]��
��

»Â��Á�É�Y{�Z]�½Y�Á{���YÂ���Y�Ê°Ë�Ê�b»Ô¯Y�Ã�a�d¸��¾Ì
Ê»�[Â/�v»��Y{�Z/]�½Z/¿��±�/»��/{Â� �Ìz�e�ÄnÌf¿��{/��

�Y{�Ây�]� ÊÀÌ·Z]� cZ ·Z�»� �{� É{ZË�� dÌ¼ÅY� �Y� ½M���{Á��
d�Y� �Y� Ã�a�ÊËÂ´�Ìa� ½YÂe� Ä ·Z�»�¾ËY��Z�Y� �]� Y��Ê�b»Ô¯
Ã{Y{��½M�d«{�Á�Ã{Y{��Y�«�Ê]ZË��Y�{�Â»�Ê·Â��dË�¯ÂeZ¼Å�ÉZÅ

¯�Ä�ËZ¬»�Ê �¬»�d·Zu�Z]�Y�/�Y�Ã{�/d��ËZf¿��]�ZÀ]/Ì»�,l/�½Y�
»��Â��Ä]�|¿�Y{�Ê�b»Ô¯Y�Ã�a�Ä¯�Ê¿Z¿���{�dË�¯ÂeZ¼Å�¾Ì´¿ZÌ

����Ã{Y{��{�Á�d�Y��f�Ì]���Ì¿�ZÅd�Y{�{ÂmÁ�Ê¿Z»��|¿Á����Z]
{�¾f§�³���¿��{Ã{Y��dÌ�Z�u�Ê·Â��ÉZÅ���|��{��Ê³�ËÁ�Á

���|��{�Ã{Y{� Ä]� ÄmÂe� Z]� Z»Y� ,|»M�d�{�Ä]��Ä��Ê �¬»�ÉZÅ
�dÌ�Z�u�µÁY�ÈÅZ»���|��{��Ê³�ËÁ�Á���Ã{Y{�|��{��ÉZÅ

��Ê �¬»/ÅZ»�Ä/�u�¹Á{�È/�dÌ�Z���|/��{�³�ËÁ�Á/�Ê���
Ã{Y{�Á�|��{��ÈÅZ»�Ä��Ê �¬»�ÉZÅ�dÌ�Z�u�¹Â����|��{�

�Ê³�ËÁ�Á���|��{�|»M�d�{�Ä]���
|¿�Y{� Ä�]Y�� Ê�b»Ô¯Y� Ã�a� �Á�]� Z]� É{| f»� ��y� ¶»YÂ�� ���{

�Ê°Ë�Ê�b»Ô¯Y� Ã�a� È¬]Z��¾f�Y{�½Y�Z°¼Å�Á�½ZÌ¿Z�Z¯�È ·Z�»
Ê·Zu� �{� {Â]� ��y�¶»YÂ�� �Y��É�Y{�Z]� {Y| e� Á�Ê¿Ây�º¯� Ä¯

��Y��f�Ì]���|Àf�Y{�Êf�§Zv»��iY������¹|¬»�|¿Â¯�Ë{�½Y�Z°¼Å�Á
iY� �Ì¿/»YÂ���Y�Ê� ]��/�y�¶/¨f�Y� Z]� Y�� �/³���Y� Ã{Z/�½ÂÌ��

�¯�Ê���]�®Ìf�n·|¿{��½M�¿{Y{�½Z�¿�Ä ·Z�»�¾ËY��{�ZÅ/¯�|/�Ä

�Ã�a�È¬]Z��¾f�Y{Ê»�É�Á�Z]Z¿�Á�½Ây�Z�§�,Ê�b»Ô¯Y���iY�|¿YÂe
ÊÀ »��|À�Z]� Äf�Y{�Ê�b»Ô¯Y� Ã�a� �Á�]� �{�É�Y{��� ���¾ÌÀr¼Å

½Y�Z°¼Å�Á�É�ZË�×Y�È ·Z�»��{��µÂ���{�ÓZ]�½Ây�Z�§�¾f�Y{
Äf¨Å��ÉZÅ���� Ze������y�ÓZ]�Ê¿|]� Ç{Âe��yZ�� Á�É�Y{�Z]
f]YÊ»��ËY�§Y� Y��Ê�b»Ô¯Y� Ã�a� Ä]�Ô��|ÀÅ{��� ���ªÌ¬ve� �{� Z»Y

�Zu/ÊÀ »�¥ÔfyY���»M� �Y{/v·� �Y�É�Z/f»��ZÅ�Ì¤/��ÉZ/�,¾
�È^e��,®Ì·Âf�ZË{�Á�®Ì·Âf�Ì��½Ây�Z�§�,Ê¿|]�Ç{Âe��yZ�

¶¼°»�¥��»�Á�cÔÌ�ve�,É�Y{�Z]��ÃÁ�³�Á{�¾Ì]�ÊËY~£�ÉZÅ
|�¿�Ã|Ë{���

��Á�]� Á�dË�¯ÂeZ¼Å�sÂ���¾Ì]� È�]Y�� �Ì¿�É{| f»�cZ ·Z�»
»Ô¯Y� Ã�aÃ{�¯� Ê���]� Ê �¬»� c�Â�� Ä]� Y�� Ê�b�|¿Y� ���{

½Y�Z°¼Å�Á�É��{Â³���Âe�Ä¯�Ê¬Ì¬ve��¾Ì]��Z^e�Y�,|��¹Zn¿Y
�Ä]�Ê�b»Ô¯Y�Ã�a�Z]�¹Â��Á�µÁY�ÈÅZ»�Ä���{�dË�¯ÂeZ¼Å�t��

��|��Ê���]� Ä¿Z³Y|m� �Â���� ��Äf§ZË�½M�ÉZÅ��Ä¯� {Y{�½Z�¿� ZÅ
ÊÀ »��Z^e�Y�¾ËY��dË�¯ÂeZ¼Å��Y|¬»��ËY�§Y�Z]�Á�d�Y��Y{�Ôf]Y

Ê»��ËY�§Y�Ê�b»Ô¯Y�Ã�a�Ä]�|]ZË� ���Z^e�Y��Ì¿���Zu�È ·Z�»��{
ÊÀ »�É�Y{��,|Àf�Y{� Ê�b»Ô¯Y� Ã�a� Ä¯� Ê¿Z¿�� Á� d�Y{� {ÂmÁ

½M��{�dË�¯ÂeZ¼Å�½Y�Ì»��¾Ì´¿ZÌ»��Â��Ä]� ZÅ����{Â]��f�Ì]��
Ä ·Z�»� ½Y�Z°¼Å� Á� ½ZÌ�Zn�� ¾ÌÀr¼Å��Ê���]� �Â�À»� Ä]� ÉY

´�Ìa����Y/ÀÀ¯�ÊËÂ/Ì»�Ç|/¼Å�½Y�/��dË�¯ÂeZ/ÅZ»�Ä/�¹Á{�È
�|¿{Y{�¹Zn¿Y�Ê�b»Ô¯Y�Ã�a��Ìz�e�ÉY�]�É�Y{�Z]�����ËY��{�¾

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

É�Ì�¿�ÄvÌ¸»����������½Y�Z°¼Å�Á�� 

Ä¸n»�d^«Y�»�É��ÉZÅ��{�Ä¿Y�Ì´�Ìa,ÊËZ»Z»�Á�É�Zf��a�Ã�Á{�É��,�Ã�Z¼��É��,�½Zf�»��Á��ÌËZa��� 

���]�È�¬¿� Ä ·Z�»����dÌ�Z�u�Á�|��Äf§�³���¿��{�|��{
����|��{�Ê³�ËÁ� ,����|��{��Á�d^j»�É�Z^yY����Y� Á

�\Ìe�e� Ä]�Ê¨À»���|��{�� Á���|��{�|¿|��¾ÌÌ e� ��È ·Z�»
�dË�¯ÂeZ¼Å�Ê³|ÀÀ¯�ÊËÂ´�Ìa����Y�Ê���]�ÉY�]��Ì¿�É�´Ë{

�� Ê¬e� ��Âe� |�� ¹Zn¿Y� ½Y�Z°¼Å� Á� Ã{Y���� ��½M��¾ËY� �{� ZÅ
¬ve�¯ÂeZ¼Å�½Y�Ì»�ªÌ�Èf¨Å�dË������Ã�Y|¿Y�Y��É�Y{�Z]��É�Ì³

���]�È�¬¿�Á�Ã{�¯���|¿{�¯�[Zzf¿Y�Y��|��{���lËZf¿��Z�Y��]
�\Ìe�e�Ä]�Ê³�ËÁ�Á�dÌ�Z�u�Ä ·Z�»�¾ËY����|��{��Á����

|��{��Ê¨À»�Á�d^j»�Ê³|ÀÀ¯�ÊËÂ´�Ìa����Y�Á����|��{�
� Á����|��{�|»M�d�{� Ä]� �Á� ÉÂ¨�� È ·Z�»� �{�¾ÌÀr¼Å�

���]�È�¬¿��Ì¿�½Y�Z°¼Å����ÈÅZ»�Ä��dË�¯ÂeZ¼Å�ÉY�]�|��{
�dÌ�Z�u�½M� Ä]� ÄmÂe� Z]� Ä¯�|Ë{�³�¾ÌÌ e�µÁY����|��{�,

�Ê³�ËÁ�����|��{��\Ìe�e�Ä]�Ê¨À»�Á�d^j»�É�Z^yY����Y�Á
����|��{��Á�����|��{��|¿|����Y�³������

Ã{Y{��Z�Y� �]�Zu� È ·Z�»� �{�Ê �¬»�ÉZÅ�{Y{�½Z�¿�lËZf¿� ,��
�¾Ë�fÆ]�È�¬¿�µÁY�ÈÅZ»�Ä���{���]���¹Á{�ÈÅZ»�Ä��,����Ä��Á

ÅZ»/� ¹Â�� È����Y/d� � ·Z�»� �{/�Zu� È/]� Á� �/]� ÄmÂe� Z/�Ä
�\Ìe�e�Ä]�Ê³�ËÁ�Á�dÌ�Z�u�½Y�Ì»�,µÁY�ÈÅZ»�Ä��dË�¯ÂeZ¼Å

���|��{��Á���|��{���¯}�cZ ·Z�»�Z]�Ä�ËZ¬»��{�Ä¯�|¿{Â]
{Â]� �f¼¯�dÌ�Z�u� Z»Y� ,½Z�°Ë� Z^Ë�¬e�Ê³�ËÁ��Y|¬»� Ã|�� �Y��

¹Á{�ÈÅZ»�Ä���{��´Ë{�¥�� �½Y�Ì»�,Ä]Z�»�cZ¬Ì¬ve�Ä]�d^�¿
Z»Y��f�Ì]�dÌ�Z�u�Ê»��Â�Â»�¾ËY�Ä¯�{Â]��f¼¯�Ê³�ËÁ��|¿YÂe

|�Z]�¦¸fz»���]��Z¬¿�¶Ì·{�Ä]����
�Ä¯�d�Y�¾ËY�s��»��Â�Â»� Ã|��¹Zn¿Y�cZ ·Z�»�Ä]� ÄmÂe� Z]

Ê»� ½Z»�� ¹Y|¯� �{� dË�¯ÂeZ¼Å� ½Y�Ì»��É�fÆ]� ÉÂ´�Ìa� |¿YÂe
b»Ô¯Y� Ã�a� ÉY�]|�Z]� Ê�� ����Zu� ªÌ¬ve� �{� µZj»� ½YÂÀ�� Ä]

¹Á{�ÈÅZ»�Ä���{�É�Ì¼»�¶Ì¸ve��¹Â��Á�µÁY�ÈÅZ»�Ä��Ä]�d^�¿
ªÌ«{��½Z»�� ¾ËY� �{� dË�¯ÂeZ¼Å� cY�ÌÌ¤e� ½Y�Ì»� Y�Ë�� ,{Â]� �e

{Â]��f�Ì]��´Ë{�½Z»��Á{�Ä]�d^�¿� ��¾°¼»��´Ë{�¥����Y� Z»Y
��{�dË�¯ÂeZ¼Å�cY�ÌÌ¤e�½Y�Ì»��Y{�Z]�½Z¿���Y�Ê� ]�ÉY�]�d�Y

�Ä��Ì]�¹Â��ZË�µÁY�ÈÅZ»½M��{�dË�¯ÂeZ¼Å�½Y�Ì»�Á�|�Z]��f��ZÅ

ÊÀ »�cÁZ¨e�µZ»�¿�½Z¿��Ä]�d^�¿�|�Z]�Äf�Y{�É�Y{���ÄnÌf¿��{
Ê»� ½Z»�� Ä�� ¾ËY� \Ì¯�e��É�Ì¼»� ¶Ì¸ve� ¾f�Y{� dÆm� |¿YÂe

ªÌ«{�� ®¼¯� �e�ÉY�]� Ê¿Z»�� |¿Á�� Ä¯� ¾ËY� Ä]� ÄmÂe� Z]� Á� |À¯
Á�� Ê·Â��É�Ì¼»� ¶Ì¸ve� ,{�Y{� {ÂmÁ�dË�¯ÂeZ¼Å� sÂ����

Ã{Y{�Ä¿Â³�¾ËY�¶Ì¸ve�ÉY�]�Ê^�ZÀ»�Ê»�ZÅ�|�Z]����ÅÁ�a�¾ËY��{
� dÌ�Z�u� ½Y�Ì»� Ê·Â�� É�Ì¼»� ¶Ì¸ve��Z�Y� �]���|��{�,

�Ê³�ËÁ���|��{��Ê¨À»� Á�d^j»�Ê³|ÀÀ¯�ÊËÂ´�Ìa����Y� Á
�\Ìe�e�Ä]���|��{��Á���|��{�Ä]��Ä�ËZ¬»��{�Ä¯�|¿|»M�d�{

Ã{Y{� Z]�Å/ �¬»�ÉZ/�y�ÊÄ¬^��ÉZ/�À]/�u�Á��f¼¯�É|/�Z�,dÌ
ºÌf�Y{�É��Ì]�Ê³|ÀÀ¯�ÊËÂ´�Ìa����Y�Á�Ê³�ËÁ���

�½{�¯��Zv·�Á�dË�¯ÂeZ¼Å�Ê¿Z»��|¿Á��¾f§�³���¿��{�¾ËY�]ZÀ]
���Å/»��Ä/´�Ìa�ÉY�]�½Z/«��Z¬¿��Y�Ê�b»Ô¯Y� Ã�a�ÊËÂ/�cÂ

Ê»��/�Zu�È/ ·Z�»��Z]�ÉZ/�y�Á��/f�Ì]�d/«{�h/�Z]�Ä/¯�|/
Ä¬^��Ê»� �f¼¯� É|À]��{Â� �{Y{� Ê·Â�� |¿Á�� ¾f§�³� ��¿� �{Ã��ZÅ
Ê»��ÊËÂ´�Ìa����Y�Á�Ê³�ËÁ� ,dÌ�Z�u��ËY�§Y�h�Z]�|¿YÂe

Ê¨À»�Á�d^j»�Ê³|ÀÀ¯�{Â���ÄnÌf¿��{��ÊËÂ´�Ìa�d«{��ËY�§Y�Z]
Ê»��§Y� ½YÂeÃ�a� ��y��� »� �{� Ä¯� Y�� É�f�Ì]� {Y��Ê�b»Ô¯Y

{�¯� ÊËZ�ZÀ�� |Àf�Å� ��É�Ì¼»� ¶Ì¸ve� �{� �´Ë{� ¥��� �Y� Z»Y
·Â�/mÂe�Z]�Ê\Ì¯�e�½Z/»��Ä���/Å�Ä¯�¾/ËY�Ä]�Ä/�Ê/»��,|¿Â�
Ê¼¿�e���]�È�¬¿�dË�¯ÂeZ¼Å�ÉY�]�½YÂe�Äf°¿�¾ËY�Ä¯�{�¯�¾ÌÌ 

dË{Á|v»� �Y�Ê»� Ä ·Z�»�¾ËY�ÉZÅ�|�Z]� ��Ê·Â��µ|»��Z�Y� �]
»�,{Â]���Âf»�Ê³�ËÁ��Y|¬»�Z»Y�{Â]�ÓZ]�dÌ�Z�u�½Y�Ì»�¾°¼

dË�ÁÂ¯� ¾f§�³� ��¿� �{�d�Y���{� Á� µ|»� ÊËÂ´�Ìa� ½YÂe� ,ZÅ
Ä¯� |Å{� �ËY�§Y� Y�� Ê³�ËÁ� ½Y�Ì»� ÄnÌf¿�Â�Â»� ¾ËY�ÉY�]� �

Ê»�{ZÆÀ�Ìa�Ã|ÀËM�cZ ·Z�»�{Â����
��ZfyZ��½YÂÀ��Ä]�\¯�»�½�Z¬e��ZfyZ��Ê·Â��µ|»���Y�]�ÉY�]
�Ê§{Z�e� cY�iY� Z]� µ|»� �Y� Á� |�� Äf§�³� ��¿� �{��¿ZË�YÁÂ¯

|Ë{�³� Ã{Z¨f�Y� �0Ô^«� Ä¯� �Â��½Z¼Å��cY�iY��Á�� �{� |�� �¯}
ÉY�]��Ì¿�Ê§{Z�e��iY��¿ZË�YÁÂ¯��ZfyZ���]�ÃÁÔ��Ê§{Z�e���Å

Ê»��Zv·�µ|»��{�{�§�Ä¬^��d«{��ËY�§Y�h�Z]�Ä¯�{Â���É|À]
Ê»�{{�³� ��dË�¯ÂeZ¼Å�Ä¯�{�¯�ÄmÂe�Äf°¿�¾ËY�Ä]�|ËZ]��yM��{

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

�����������¶Ì¸ve�É�Ì¼»�Ê·Â��Z]�cY�iY�Ê§{Z�e�ÉY�]�ÊËÂ´�Ìa��� 

Ä¸n»��»�Éd^«Y��ÉZÅf��a��{�Ä¿Y�Ì´�Ìa,ÊËZ»Z»�Á�É�Z�Ã�Á{�É��,�Ã�Z¼��É��,�½Zf�»��Á��ÌËZa��� 

Z»�Ä���{Ã�Y|¿Y�ºf�Ì]�Èf¨Å��Y�| ]��yM�ÈÅ��Z»Y�,d�Y�Ã|��É�Ì³
�Ä��dË�¯ÂeZ¼Å�Z]�¹Â��ÈÅZ»�Ä��dË�¯ÂeZ¼Å�Ä¯�¶Ì·{�¾ËY�Ä]

Z]� Ê´f�^¼Å� ¹Á{� Á� µÁY� ÈÅZ»d�Y{� ÊËÓ���ÅZ¯� h�Z]� Á
Ä¬^��ÉZ�y�|��Äf§�³���¿��{�É�Ì¼»�¶Ì¸ve��{�,|Ë{�³�É|À]����

Ê�Á��Ê·Â��É�Ì¼»�¶Ì¸ve�Ê¸¯��Â��Ä]��ÉY�]� Y�Z¯�Á�\�ZÀ»
x�Za� ÊËÂ´�Ìa�Ê»�¦¸fz»� ÉZÅ�|�Z]� ����¿� �{� Ä¯� É�Â�� Ä]

Ã{Y{� �{� Ê¿Z»�� |¿Á�� ¾f§�³�Ê»� ,Ê·Â�� ÉZÅ�]� |¿YÂe�d«{�h�Z
Ã{Y{�Z]�Ä�ËZ¬»��{��f�Ì]��Ê �¬»�ÉZÅ{Â�����Á��¾ËY�ÄnÌf¿��{

�yZ�� ÉY�]��½Z»�� Ä]� Äf�]YÁ� Ä¯� dË�¯ÂeZ¼Å� |À¿Z»� ÊËZÅ
]�\�ZÀ»�|Àf�ÅÉ�Z¼Ì]���{Á��ÊËÂ´�Ìa�ÉY�]�Á�Ã{Â���iR»�ZÅ

{Â]�|ÅYÂy��]Z«�Ê³�ËÁ�Á�ÓZ]�dÌ�Z�u�Ä]�ÄmÂe�Z]�Ä]�µÂ^«�¶
Ê»���¿��e�ÉY�]�Ê^�ZÀ»��yZ��dË�¯ÂeZ¼Å� Ä¯�|����Ìz

a�Á�d�Y�Ê�b»Ô¯Y�Ã�a�¹Z´ÀÅ�{Á�Ê�Á�É�Ì³��½Z¿���Y�d^«Y�»
Ã�Y|¿Y� Á� �Y{�Z]��º�À»�É�Ì³�¹Â�� Ze�µÁY� ÈÅZ»� Ä��dË�¯ÂeZ¼Å

Ê»��Ã�a� Ä]� Ôf]Y� ��y��� »� �{� {Y�§Y� ÊËZ�ZÀ�� ÉY�]� |¿YÂe
|À¯�®¼¯�Ê�b»Ô¯Y���

��
Ê¿Y{�|«�Á��°�e��

½ZËZa� ¶�Zu� Ä·Z¬»� ¾ËY�»Z¿� È|��Y� Ê�ZÀ��Z¯��ÈfÌ¼¯� È]Â�»
� Ç�Z¼�� Ä]� ©ÔyY��������� {Â]� Á½Z³|À�ËÂ¿���Y� Ä·Z¬»� ¾ËY

�|ÌÆ��Ê°��a� ¹Â¸�� ÃZ´�¿Y{� ,��|»�dÌ]�e� ÃZ´�¿Y{�dËZ¼u
�{ÔÌ»� ½Zf��Z¼Ì]� ½Z¼ËY��Â¸]� �{� ¹�fv»� ½Y�Z°¼Å� Á� Êf�Æ]

Ê»�Ê¿Y{�|«�Á��°�e�|ÀÀ¯���

��
�]ZÀ»��

1- Khan Z. Preeclampsia/Eclampsia: An Insight into the Dilemma of Treatment by the Anesthesiologist. 

Acta Med Iran. 2011; 49(9): 564-74. 

2- Masoura S, Kalogiannidis I, Gitas G, et al. Biomarkers in pre-eclampsia: A novel approach to early 

detection of the disease. J Obstet Gynaecol. 2012; 32(7): 609-16. 

3- Shojaeian Z, Sadeghian HR, Negahban Z. Prediction value of hemoglobin and hematocrit concentration 

during second trimester in diagnosis of preeclampsia. Iranian Journal of obstetrics, gynecology and 

infertility. 2010; 12(4): 13-17. [In Persian] 

4- Allahyari E, Rahimi Foroushani A, Zeraati H, Mohammad K, Taghizadeh Z. A predictive model for the 

diagnosis of preeclampsia. J Reprod Infertil. 2010; 10(4): 261-7. [In Persian] 

5- Sobande A, Eskandar M, Bahar A, Abusham A. Severe pre-eclampsia and eclampsia in Abha, the south 

west region of Saudi Arabia. J Obstet Gynaecol. 2007; 27(2): 150-4. 

6- Direkvand-Moghadam A, Khosravi A, Sayehmiri K. Predictive factors for preeclampsia in pregnant 

women: a unvariate and multivariate logistic regression analysis. Acta Biochim Pol. 2012; 59(4): 673-7. 

7- Kashanian M, Baradaran HR, Bahasadri S, Alimohammadi R. Risk factors for pre-eclampsia: a study in 

Tehran, Iran. Arch Iran Med. 2011; 14(6): 412-5. 

8- Safavi Ardebili N, Kariman N, Hajifathali A, Alavi Majd H. The relationship between hemoglobin and 

hematocrit in the first trimester of pregnancy and preeclampsia. AMUJ. 2011; 14(57): 1-9. [In Persian] 

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

É�Ì�¿�ÄvÌ¸»����������½Y�Z°¼Å�Á�� 

Ä¸n»�d^«Y�»�É��ÉZÅ��{�Ä¿Y�Ì´�Ìa,ÊËZ»Z»�Á�É�Zf��a�Ã�Á{�É��,�Ã�Z¼��É��,�½Zf�»��Á��ÌËZa��� 

9- Khoigani MG1, Goli S, Hasanzadeh A. The relationship of hemoglobin and hematocrit in the first and 

second half of pregnancy with pregnancy outcome. Iran J Nurs Midwifery Res. 2012; 17(2): 165-70. 

10- Heilmann L, Rath W, Pollow K. Hemorheological changes in women with severe preeclampsia. Clin 

Hemorheol Microcirc. 2004; 31(1): 49-58. 

11- Rycel M, Sobala W, Wilczynski J, Nowakowska D. Hemoglobin and hematocrit concentrations 

influence birth outcome in pregnant Polish adolescents. Archives of Perinatal Medicine. 2009; 15(2): 101-5.  

12- Garshasbi A, Fallah N. Maternal hematocrite level and risk of low birth weight and preterm delivery. 

Tehran Univ Med J. 2006; 64(4): 87-94. [In Persian] 

13- Kohlmann M, Held L, Grunert VP. Classification of therapy resistance based on longitudinal biomarker 

profiles. Biom J. 2009; 51(4): 610-26. 

14- Lix LM, Sajobi TT. Discriminant analysis for repeated measures data: a review. Front Psychol. 2010; 

1(146): 1-9�  

15- Wernecke K-D, Kalb G, Schink T, Wegner B. A mixed model approach to discriminant analysis with 

longitudinal data. Biom J. 2004; 46(2): 246-54� 

16- Roy A, Khattree R. Discrimination and classification with repeated measures data under different 

covariance structures. Commun Stat Simul Comput. 2005; 34(1): 167-78. 

17- Savaj S, Vaziri N. An overview of recent advances in pathogenesis and diagnosis of preeclampsia. 

Iranian Journal of kidney diseases. 2012; 6(5): 334-8. 

18- Marshall G, De la Cruz-Mesía R, Quintana FA, Barón AE. Discriminant analysis for longitudinal data 

with multiple continuous responses and possibly missing data. Biometrics. 2009; 65(1): 69-80� 

19- Tomasko L, Helms RW, Snapinn SM. A discriminant analysis extension to mixed models. Stat Med. 

1999; 18(10): 1249-60� 

20- Goudarzi M, Yazdan Nik A, Bashardoost N. The Relationship of the First/Third Trimester Hematocrit 

level with the Birth Weight and Preeclampsia. IJN. 2008; 21(54): 41-9. 

21- Taghizadeh Z, Rezaeipour A, Kazemnejad A, Golboni F. Effect of positive predictive value of serum 

hematocrit levels on early detection of preeclampsia. Hayat. 2009; 15(2): 35-49. 

 

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

          Abstract      Preventive Care in Nursing & Midwifery Journal (PCNM) Vol. 4, No.2, 2014-2015                                 44  

 

Longitudinal Discriminant Analysis with Random Effects for Predicting 

Preeclampsia using Hematocrit Data 

Nasiri M1, Faghihzadeh S2, Alavi Majd H3, Kariman N4, Safavi Ardebili N5 
 

1PhD. Student, Dept. of Biostatistics, School of Medical Sciences, Tarbiat Modares University of Medical Sciences, Tehran, Iran 
2Professor, Dept. of Biostatistics, Faculty of Medicine, Zanjan University of Medical Sciences, Zanjan, Iran 

3Associate Professor. Dept. of Biostatistics, School of Paramedical Sciences, Shahid Beheshti University of Medical Sciences, Tehran, Iran 
4PhD. Dept. of Reproductive Health, School of Nursing and Midwifery, Shahid Beheshti University of Medical Sciences, Tehran, Iran 

5M.Sc. Dept. of Midwifery, School of Medical Sciences, Islamic Azad University of Medical Sciences, Ardebil, Iran 
 
 

Corresponding Author: Dept. of Biostatistics, Faculty of Medicine, Zanjan University of Medical Sciences,  
Zanjan, Iran 

 

Email: s.faghihzadeh@zums.ac.ir 

Received: 22 Sep 2014        Accepted: 22 Oct 2014 
 

 

Background and Objectives: Preeclampsia is the third leading cause of death in pregnant women. This study 

was conducted to evaluate the ability of longitudinal hematocrit data to predict preeclampsia and to compare 

the accuracy in longitudinal and cross-sectional data. 

Materials and Methods: In a prospective cohort study from October 2010 to July 2011, 650 pregnant 

women referred to the prenatal clinic of Milad hospital in Tehran were selected. The hematocrit level was 

measured in the first, second and third trimester of pregnancy and the participants were followed-up to 

delivery. The preeclampsia cases were recorded. The Covariance pattern and linear mixed effects models 

were applied for discriminant analysis of the longitudinal data. Statistical analyses were performed in the 

SPSS-20 and SAS-9.1. 

Results: The prevalence rate of preeclampsia was 7.2% (47 out of 650 women). The women with 

preeclampsia had a higher meanhematocrit values (difference=0.99; P=0.014). The sensitivities for 

longitudinal data and cross-sectional data in three trimesters were 91%, 54%, 72%, 51% and the specificities 

were 61%, 51%, 51%, and 47%, respectively. The positive predictive values were 70%, 52%, 59%, 49% and 

the negative predictive values were 87%, 53%, 64%, and 49%, respectively. 

Conclusion: The levels of hematocrit can be used to predict preeclampsia and to monitor the pregnant 

women. Measuring the hematocrit during the three trimesters regularly can help to identify women at risk for 

preeclampsia. 
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