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� �
��61  ) ��8�5/55    � ��7C ($�%��  

49 ) �8�5/45  >��Y �� .$�� < ���� ($%�� �� L$)
	

 �
&*102 �� o� �      L��� �� ��	
� �
��� ��$�< ���  

39 ) �8�2/38  � �7C ($%��63  ) ��8�8/61   ($�%��

.$�� < ����  

��	
� �
���� �����<� ��< �����7C �� ���� ��A  /� ��%

���
B*� ���1 <&������  ) � ���< ��������� ��0120 = /P (  

)��$T 1 �� UQ�$. >��Y �� �) �� .(6   �P��$�. � >
*

72  >
*� < .*&(�
&� 
�� �� >��Y �� * �� �
z+  �
�*J1 

A<  �
B* /� %� ���1 <& ���� ��  >���Y  $)
�	  L� �<  A�< 

���&� 91/14 ± 54/25   U�<
F* ��88/17 ± 54/22  >
�* 

)0050/0  =P ��$T) (2.(  

 ��$T ��3 L �O5U    ��&�� ���   >$�*J >���Y �� ��

.��� �� * >��Y ��L ��
	    � ��� ��O5 ����  �
���

�J �� �	
� �� 85  �78
� >
(��� � 1�
�*�  �&���

�
. 1
�$*  A� � <51 �8� )4/46 $%��(    >$�	 ���3*

$�� <  �� � >��Y ����������
Y $)
	 ��
	 �O5�� 

 �&�� A� � <35 �8� )3/33 $%�� (   >$�	 �
�a� �J A<

 ��� 85 .$�� <     ��78
� >
(���� � 1�
��*�   ��&���

�
. 1
�$* �
B* /� % A< L�� * >��Y ��  h&< 1���
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� ���< y5
< UO5 ��
� �FC   ����<
�
< � � < >$	  �&�<

 ���<�� �� �	
� �
�� �
�� � �� �&�� �� �O5 �L 

�
B* 1�
*J u
3��� �	�� � T� 1��� )0010/0  =P.( 

 L�� * >��Y ��61 ) �8�4/92  ��
* �&	 �� ($%��

 �5 ) o� ���6/7    A���XW� H���� �&��	 �� ($��%��

�*   L$)
�	 >��Y �� .$����78   ��8�)9/92   �� ($�%��

  � ��
�* �&	6  ) o� ��1/7     H��� �&�	 �� ($�%��

�* A�XW�  ��
* �&	 
< A�XW� /$* � R �&(�
&* .$�$	

53/5 ± 73/15 � �� >��Y $)
	 81/5 ± 90/13  >
�* 

� <  ��$T)2.(  

  
 ����1 .�	
� ��
� ������ ��	� �� ���� ���� ��  �  !�"#)�
�� (� �&�'�
 ( �) �� ������  � 
�� ���� ����  !�"#)�*�� ("�  
+ ,���- 

"./ � 0.1 �2�� 
��( �) �*  

��	� ���  ���� ����  

(����)  

���� �
	�  

(����)  

����� �	����  ��	��   !��"�  

)*+,-  !)� 5/55 -  !�/�5/45  !)� 2/38 - !�/� 8/61  0120/0  297/6  =2
χ  

2345� �6 
,! ����  4/92  9/92  9200/0  010/0  =2
χ  

�#+7 89 �#/�  9/51  9/53  7740/0  083/0  =2
χ  

�:6�� ; 
�� <*�4� =4 >�  0/17  0/2  0001/0  494/13  =2
χ  

 "!4 
!�> 38 ���   7/6  1/14  1100/0  550/2  =2
χ  

  
���� 2�&� .'�
 ( �45��46 � 7�"8�� 2�4
� 95 ��
�( ,���- "./ !�"# 
� �*(  �*�� � �
��� 0.1 �2�� 
��( �) �*  

��� ����� 
���� ����  

)2  �	$%� &��'(�± ()$*(	$�  

�
	� ����   

)2  �	$%� &��'(�± ()$*(	$�  
 �����P  ��	�� !��"�   

(
��) A� 91/14 ± 54/25 88/17 ± 54/22  0050/0 818/2-  =M-WZ 

) =4 ���,�ºC( 93/0 ± 85/38 83/0 ± 59/38 8820/0 149/0-  =M-WZ 

=4 ���> B�� (-C��) 32/19 ± 24/20 45/46 ± 97/72 0001/0 400/9-  =M-WZ 

(
��) ���� !,
 �6 �5234 B�� 53/5 ± 73/15 81/5 ± 90/13 0560/0 909/1-  =M-WZ 

) �D#4 ���> �>7g( 83/512 ± 26/3264 76/515 ± 74/3043 0020/0 049/3-  =M-WZ 

) 8,���� EF�meq/l( 52/0 ± 35/4 53/0 ± 62/4 0010/0 296/3-  = �#�>GT 


�#4 H/�
 ) ���6 ;2kg/m ( 08/3 ± 00/16 40/2 ± 87/15 7830/0 276/0  = �#�>GT 

) !� �7�cm( 01/3 ± 85/47 27/3 ± 45/46 0070/0 296/2-  =M-WZ 

 MCH)pg(  06/24 ± 00/62 37/2 ± 09/24 7150/0 365/0-  =M-WZ 

 ���,�RBC 106  45/0 ± 53/4 42/0 ± 46/4 2450/0 165/1  = �#�>GT 

Hb )g/dl( 16/1 ± 88/10 19/1 ± 71/10 2330/0 200/1  = �#�>GT 

HCT (%) 21/3 ± 71/32 51/3 ± 39/33 1450/0 464/1-  = �#�>GT 

MCV )fl( 21/5 ± 21/72 13/7 ± 48/75 0001/0 652/3-  = �#�>GT  

MCHC )g/dl(  57/1 ± 30/33 89/1 ± 20/32 0001/0 399/4  = �#�>GT 

M-WZ = Mann–Whitney Z; RBC: Red blood cell; MCH: Mean corpuscular hemoglobin 
Hb: Hemoglobin; HCT: Hematocrit ; MCV: Mean corpuscular volume 
MCHC: Mean corpuscular hemoglobin concentration 
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���� 3 .���'< ����"=� ���� ���� ��  � 
� ������ �
�� 1
"�� "� >�1� �?-  � /�4"  

(�$�� +, -.�) ��� ��	� 
���� ����  

(����) ���%, 

�
	� ����  

(����) ���%, 

/�0  

(����) ���%, 

�)�*4 
�J��� -�#�C �5�� -,4� 7 )4/46 (51 )4/30( 31 )6/38 (82 

�#��9 �7�6 =4 )4/26( 29 )8/10( 11 )9/18 (40 

-5!���7!���K )3/17( 19 )3/34 (35 )5/25 (54 

;����� -�#�C )3/7( 8 )5/23( 24 )1/15 (32 

�#,��*,)9�7 )7/2( 3  )1( 1 )9/1 (4 

L�+ )100( 110 )100( 102 )100 (212 

0001/0  =; P55/26  =2Pearson χ  

 ���< �&<FC �
B* 1�
*J u
3��� �
�� � �� �&�� �� �O5 � �	�� � T� 1���.  

  

 ���� * >��YL 18 ) o� �17 ($%��  >��Y �� �

$)
	 2 o� � )2 AF<
� ($%��   ���<� �E� �� ��3P* 1

�� �� �	
� �
�� A< $
�	�� . ���< �&<FC AF<
� �  1

 �
�� ���<  ��� �� �	
� �
��� � ��L    1�
�*J u
�3���

�
B* ���� � T� 1��� )0001/0  =P ��$T) (1.(  

  �� $���+ � �
���*� ��� �&(�
���&*�� ���* >�����Y   

g 83/512 ± 26/3264 $)
�������	 >���������Y �� �   

g 76/515 ± 74/3043  v������ .� ��< ��� �&(�
��&*

 $+ � �
*� 1�
*J �
z+ �� L>��Y �� �&<�
B*  ���  � �<

 �>�
*J A< AT � 
<  1 � � *�J0020/0  =P  v����� L

�
B* >��Y �� �&< $+ � �
*� ��� �&(�
&* .� < ���  ��

 $�+ � ��� 
< �
�� �     ��
B* /� �% A�< L��0
�<  1���

�� �� �	
� �
�� ��
	  ��$T) � < ��2.(  

 ��� �&(�
���&* ����� �� ���* >�����Y �� o� ����   

cm 01/3 ± 85/47 $)
���������	 >�����������Y �� �   

cm 27/3 ± 45/46  .� <  /� �% A< �� ��� �&(�
&*

�
B*  �� ���&< 1���   $)
�	 >���Y � �< )0070/0  =P( 

 ��$����T)2 .( �&(�
����&*BMI �� ����* >������Y ��   
2kg/m 08/3 ± 16  $)
���������	 >�����������Y �� �  

2kg/m 046/2 ± 87/15 Aa �Y� � � <  �� �&(�
&* ���

 �� �* >��Y   � �< ����&<L      1�
�*J ��E� �� v����� 
�*�

�
B* � 3� ��� )276/0  =t � 7380/0  =P () ��$T2.(  

  g�� �&(�
�&* AB+
g* ��� ��~    6&��
�C  � �� ��

 �� �* >��Y meq/l 52/0 ± 35/4   >���Y �� � $)
�	 

meq/l 53/0 ± 62/4 $��	 |��2��Y. L�� ��* >����Y �� 

g�~  6&�
�C   ��
B* /� �% A<    >���Y �� ���N� 1���

) � < $)
	0010/0  =P( ) ��$T2.(  

A��T�� �&(�
��&* 1 �$��< /�����. �� ��* >����Y ��   

ᵒC 93/0 ± 85/38  $)
���������	 >�����������Y �� �  

Cᵒ 83/0 ± 59/38      v����� ���� A�� $�*J ���� A< 

�
B*  ��� � 3�)8820/0  =P(  ��$T)2 .(  

AB+
g* ��  1   c� 
�� ��� �
*� /$* �&(�
&* �[
.

�� * >��Y �� �
�� ���� 32/19 ± 24/20  �5
� .� <

  ��� �
*� /$* ���&< �&(�
&* � T� 
< $)
	 >��Y ��

)45/46 ± 97/72  (�5
��  .����� >��$�� c� ��
��� L 

>��Y �� �&< �� �
*� /$* �&(�
&* v����L  �
z+ ��

 ��
B* 1�
*J  ) � �< ���0001/0  =P( )  ��$�T2 .(  ����

 A�;
�>$
)� �
��  h��2;� 1 ��$���
��    �� ��	
� 1
�)
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 �� �� �� =��	 U������� >� <.  

j�
	 �E� �� >��Y �� �&< �&(�
&* v����  1
)

MCH LRBC )Red blood cell( LHG 

)Hyperemesis gravidarum L(HCT 

)Hematopoietic cell transplant ( ��   1�
�*J �
�z+

�
B*   
�*� L� �3� ���   ��2�&*MCV     A�< �� �* >���Y ��

���
B* /� ��%  ��2��&* � ����N� $)
��	 >����Y �� 1���

MCHC �
B* /� % A< �� * >��Y ��  �� ���&< 1���

 � < $)
	 >��Y ��$T)2.( �O� � R A<L 9/51 $%�� 

  � �� �* >��Y �� ���;�9/53  $�%��    $)
�	 >���Y ��

$�� < �� � 6� �
a� � �
B* u
3���   ����< �&�< 1��� 

FC    ���	�$� � ��T� �� ��� 6��� � )7740/0  =P( 

 ��$T)2.(  

  

1'2  

AB+
g*        � �T� L��7C m
�T A�� ��� �
��� ��[
. 1

AF<
� L�� �� �	
� �
�� 1  ��$���
��  �� �	
� 1
)

 �� ��>��� =��	 U����  1��  �
�*� ��� �� < 0
< L

 ��2�< �� ��� L$+ �       pg�� h)
�� L��0
�< ��� L���

   
�$�* ��&��� � �78
� >
(��� �� 85 � � � 6&�
�C

  .$
�7) �� �� �	
� �
�� ���< �
��g� U*� 5 

B+
g* ��A 1 Abd  �El    ��78
� >
(���� ��� 85 L

AF<
��� L��
��Q ;  >���C L���� �� ���	
� �
���� �O&*
��; 1

  ��g� U*� 5 �� 
5 A< ��
N��� /�:�* � ���� a
*

 �	
� �
�� ���<>$	 �;�B* �� �� ) $��4 .(  

 ���< u
3��� �� * ��FC  A�B+
g* �� L�&7
T 
<  1

Naveed � Billo �
B* /�
8�    �&�7
T ��E� �� 1���

$)
	 � �� * >��Y �� �&<   ) ��	�$� � �T�11  ��< .(

s
��  �:	2C �<

*�� �  �P��B+
g*   ����< LA<
��* /


FC     /� �% A�< ��7C m
T �� �
B*�  1���  �� ����&<

>� < ���� ��� )12 L6 .(AB+
g* ��  12&� �[
.  ���<

FC < ���7C �� A�
B* /� %   ������� �� ���&< 1���

) � <0120/0 = P( .  

AB+
g* �� �[
. 1  �� �� * >��Y �� �
� �&(�
&*

 �< 1�
*J �
z+ A  ��
B* /� �%    >���Y �� ����&< 1���

) � < $)
	0050/0  =P(  A�B+
g* �� A�� �+
. �� q  1

n*&�
 � ���
:N)      ��� �� ��	
� �
��� 
�< �
�� � ��

     ��&��� A�< ��� �P��$�. � UQ�$.5  �58   �� � >
�*

 $)
	 >��Y10  �60    ��E� �� >���Y �� �&< � � < >
*

�
B* 1�
*J v���� L�� ) �	�$� � T� 1���12.(  

��  x�O�i* �<

*L  A�
*��   1  �
��FC �� 3    
�� >
�*  

5 ) �
�6( L6  
� >
*5 �
� )13 L7 L3( � 6  >
�*  
�� 6 

�
� )9L 2��� /�
8�* (AB+
g* �� . 1�    ��
�	 ���6 

  
�� >
*3     �� = &�	 ��� 
�< �
��18    = �Q� L�()
�*  

15 -6  $%��$B< �� 4 (+
�� �  
�<  =���	 - �&�  � �NB* 

$B< �� 6 (+
�� ) ��� >$	 ��f14 
*� q(
� �� �O-�&� 

2 -1 (+
�� )
< *&(�
&� 22 * 9
8�� (>
*� ) $�;�2.(  

�P�� �
��   ��	
� 1
) ) ��� ��90-80  $�%��( �� 

  $
��7) >�
� = ��   1
�*� �� � 1�
�N&< ��� ��� ��   

ᵒC 38 �* c� ��0
< 
� )�
 $)9.(  

AB+
g* �� 1 �[
. 1/79     �� ��	
� �
��� $�%��

 � >�
� = � �� ��9/20 $%��     
�� m:OI�N� = �� ��

 >$&K&C � � <   �
��� � ��� ��2&* �&(�
&* �� v����

 >��Y �� �&< �z��� AB+
g*    ��
B* 1�
�*J �
�z+  ���

 .� 3�n*&�
 AB+
g* �� ���
:N) � A� 1�   $����� `
����L 

�
B* 1�
*J /�
8�  �� AB+
g* �� * >��Y �� �&< 1���

   A�T�� � �$�< 1
�*� �E� 1     $�����J ���� A�< ��� 

)0500/0 < P) (12.(   

AB+
g* �� �[
. 1   c� 
�� �� �
*� /$* �&(�
&*

�� ��* >����Y �� �
���� ���� B* /� ��% A��<���
  1���
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>
� � ����  /$�* �&(�
&*     $)
�	 >���Y �� ��� �
�*� 

 ��� >$�
)� �
�� A�  1   �
��� ��$��� h��2�;�   1
�)

�� �� �� �	
� .��� �� ���< U����  

     /$�* �&(�
�&* h��2�;� � �T� 
< $)
	 >��Y ��

�� �
*�L .��� >��$� c� ��
��    �&(�
�&* v�����

 ��
B* 1�
*J �
z+ �� >��Y �� �&< �� �
*� /$*  ���

� < )0001/0 = P( >��� /
�B+
g* ��B< �� .   ��� 1

 �� �����&<24  ��M
��* ���g� U��*
5 �� ��
5 A��< �5
���

) ��� >$	 A��

	3.(  

��
	 �<

* ��B< ��  �� �� �	
� �
�� UO5 ����

�� 85  � 0 r�� L��
Q ; �78
� 1�
�* ������ 1
)

mC���) 1
��)  ��0 ��r�� ���&-=� ���� 6  �7 ���&��� � (

;�B* �
. 1
�$*��� >$	 � )3 .(AB+
g* �� . 1
�[ 

�� * >��Y ��L �O5  ��
	  �� ��	
� �
�� � �&�� ��

 �78
� >
(��� � 1�
�* �� 85 �J�    1
�$�* ��&���

 �
.)4/46 $%��( � < .  ��� �� �	
� �
�� ���< �&<

 ��&�� �� �O5 �L    ��
B* 1�
�*J u
�3���   � �T� 1���

) �	��0001/0  =P.(  

LA<
���* /
��B+
g* �� ���78
� >
(����� ���� 85  ��

��
	 1���g� U*� 5 ����    ��� �� ��	
� �
��� ���< 

 ) ���� >$	 �;�B*12 .(    /
�B+
g* �� A�� �+
�. ��

�$B�* L     �
��� ����< h)
�� y�5
< ��
* �&	 
< A�XW�

�* ���Y )15 ��
* �&	 hF� �� * �� �N� /
5�R� L(

 �� 1�&(����&C ������� �� ����	
� �
����� ������<  ��  

.��� ���  

�;��  �   �&�	 1��< � � l&Fz� �� �����
R ��
g<

�� >$

� 1�&(�&C ��F� ��
* �� �� �	
� �
�� ���< 

>��� |��2Y �� ) $��16.( AB+
g* ��  LA<
��* 1   /�
�8�

�
B* 1�
*J >��Y �� �&< 1���  $)
�	 � �� *   ��E� ��

 ��
* �&	 
< A�XW� � �E� �� � R  
�< A�XW� �
*� /$*

 $��� �;
� ��
* �&	  ���� �� .    >���Y �� ��) LA�B+
g*

�* A�XW� ��
* �&	 �� �O-� $���� )12.(  

AB+
g* �� 2&� �[
. 1     �� ��	
� �
��� ����< �&<
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Abstract 
Background: Febrile seizures (FS) are the most common seizure disorders which occur in 2% - 4% of 
children aged 6 months to 6 years old. We aimed to determine risk factors for the FC including 
hypokalemia in Iranian children.  

Methods: This case-control study was performed on 212 children from 6 months to 6 years old in 
Mashhad, who were admitted to the hospital from 2010 to 2011. 110 patients with FC were considered 
as case group and 102 children with fever without seizure were as control group. Variables including 
age, gender, degree of fever, duration and cause of fever, breastfeeding and its duration, birth weight, 
body mass index, gestational age, child's head circumference, serum potassium levels, and anemia 
were compared in two groups. 

Findings: There were significant differences between two groups regarding different variables. In 
case group, febrile seizure was significantly more common in mail children, more featured in 
respiratory tract infection and otitis media and occurred in the early period of fever .History of FC, 
mean birth weight, and mean head circumference were significantly higher and serum level of 
potassium was significantly lower than those of control group. 

Conclusion: This study showed that in addition to the known risk factors, hypokalemia plays an 
important role in occurrence of febrile seizure as a new risk factor. Further studies are recommended 
to investigate this issue and other unknown risk factors to prevent febrile seizure. 
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