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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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����|��Ã{Z¨f�Y���
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�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
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�����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]� ,|¿{�¯�
������
���|��{��,������
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|��{������¨¿��{Â]� ��µÁ|m��Ã|���¯}�ÉZÅ�Ì¤f»��Á{��{�,Y�
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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{��{
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����
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���,
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����Á��
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�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���{ 
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��

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 
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��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
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���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|
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µ|» 
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�ÊËÂ´�Ìa����Y

d^j»�Ê³|ÀÀ¯���� 
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�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
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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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