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�$�%$: �� �� ����	 
���� �� �� �� �� ����� 	���� ���	���� ��� ���� ���� ���  

� �!"�� #��$ �%&�' (� ����� �	 �)*� �����+��, �-�� . �!)/� ���� �0�123 4�� �� 
��
����	 ����� �!$�� �1� �� 5%� 1 4� 	�� 4!6'�� �	 ��	� �%&�' 1 �$��+�� �'�$ �	 �� .  

'�� � ��($ ��: 7! �� �8'�9� 4�� �	 -  �89;�120 ����� 	�2� �� 	�� 1 ��  �;9%� �	 1
 %� ?1�@ �� �	 ,	�A� ��B �� ���7 �25 -20 �40 -35  155 -50  %� F���� �� 1 G��

���- H�&+�� ����� . I� ��"� �� 4!%J"� 1 �	��� �%&�' ��$��+�� �'�$ �	 	�, �� ��
����	 5�K �� �- ���	�� .?����� L�M�� �� 53 ��!@  �� ?	�7+�� �� ?��� ��	 �� ��KNB� ���

��� O+��"� ����� �5�����1 #!'��� ��Pearson  ����� 1Tukey �- ������ �)05/0  =α(.  
��)�� ��: ����	 ��- ����"� ��#!� 0��� 1 T' UV W�7��� 0��� T�� 4� 0��#,�  (, ���

 �$��+�� �'�$ 1	 �	 X��)03/0  =p value ( �	� �%&�' 1)02/0  =p value ( �4!��3 (, �	 1
#,� YK�� ��%�����	 @�- ����"� 0��  �- �$��+�� �'�$ �	 ��)001/0 < p value ( �� ���

�Z$N� [��\ �!)/� �	��� �%&�' �'�$ �	 T' UV W�7��� �1�  �-��� ��)05/0 > p value .( �	
����	 ��- ����"� ��#!� 1 X�� (, T' UV W�7��� �����  ��	�� �� �+]!� �'�$ 1	 �� �	 ���

 	��)03/0  =p value (����	 @�- ����"� ��#!� ��$��+�� �'�$ �	 4!��3 (, �	  �	 ��
 	�� �+]!� ���	��)001/0 < p value ( 	��1 ���� [��\ �1�7� �	��� �%&�' �'�$ �	

 �-���)05/0 > p value(.  
�*
��   �
+:  ��- ����"� ��#!� 0��� �M!+� �	 1 X�� (, T' UV W�7��� ���� [��\ 0���
����	 	 �� �1� �� 4� 0��#,� �Z$N� [��\ ���!)/� �O��!� ��	��� �%&�' 1 �$��+�� �'�$ �

����	 ����� �!$�� �1�7� ���!� 4�� �	 �� ��� ��  [!V	 �� �	 #!� 5%� 1	 ��!� ���
� �-�� .����	 ^�B �	 5%� 1 4� [��K 1	 �!)/� �� ���� � �! �� ��	���� ��� 	�-.  

!,�� �
-. ��: �	 �����4� �5%� �4� 0��#,� ����  
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�$�%$  

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

��� ����� 	�� ! � 	�"� #� $%&�� �� #�%� '(�� . *�

	+ ��,� 	�"� #
�  ��%� �� ���-�.� � /����� 0���1�� 2
��

�� 3%4�  �	�* (56�- ��� �� 	�"� #���7 0��,* �"�8 ��%9

'(�� :6� � 0��� ;�. � �� ��%� ����<� * ("�]1[.  

	�(7� �,��,* #���7 ��" '��(�  @- �
�� �� #
 ��� 0�

 A6 � 	��
 ��� � 	�* (56�- ��� �� ��,�B � C��

�� ���D]1[ .	�(7� �,��,* #���7 �� �,��,* � 	*�%�  #� �"8 

*� (5����� #
 ��� #�4��� �F�� �%�
��]2[:  

1-  @- JK 

 	�2��	(9 	�,��7 ��	�(7� �-�.��  	�* (56�- ��� �� �"

 #�6 ��� #�4��� �%�
��: 

C�� @- M%�� @- ���� C�� 	�2��� �,2D�� 0�%�� N�O���� 

	�(7� P�� N�O���� �7�(7� 0�%�� N�O���� �"��2�47� @�9.  

2-   (56�- Q%1 

3-  C�� @- 0�57� 

4-  � ����K �O5� 0�T  

5-   (56�- 	��V�  

6-    M�*%F
� �-��7��� �FB  

7-  0�2�� �7�(7� 

8-  �2��0 #X-  0�  

@FY� 	���� �� #
 0����� #���D ���1 �47�%��� 0�"  �(7�

 ��%� �"�8 � (56�- ���Z� #� #�%� �� �� 	� 7���� #[��7

�� ���+�� �%K (55
 . ����%\K #� $%&�� #�%� '(�� �'*����

0�"�8 ��%� �7�(7� ��� (56�- #F�� *� . ����� �,����5�

� 0�"�%�
��]* �� �^(56�- _, �,��,  � ��-�� �@FY� #


'(�� 	���� `�[7� 0��� ����� ;�-� �,��  ���� �47�%��� 0�"

��, ���"� 2�� (9��]3[.  

� # �F
 �%�3 ���� �%�� (56�- N%7]4[:  

-  M�.,��� �2�47� M%� ����� 	+ �� #
 (5F� (56�-

��� 	�,��7 #X- �,a��� � C�� _� 0�"��2�47�.  

- J�%�� (56�-  #
100-75  (��� M�.,��� �2�47� M%�

��� 	�,��7 C�� _� 0�"��2�47�.  

-  *� ���
 #
 '��%
 (56�-75 (���  M�.,��� �2�47� M%�

��� 	�,��7 C�� _� 0�"��2�47�.  

	�(7� ;��
 	(9 	�,��7 c��� #
 �,�"(56�-  � ���(1 0�"

�� #X- *� � 6�  �d7 �� (56�- N%7 �,����,* 	�%5� #� �%9

���D�� # (7%9]5[ .#X- �%�7�
 _, �,� �� '���  2�7 (��� 0�

(9�� #�9�� �%�� @- Q%1 ��*�%� #� (,��]7 �6.[  

 0���� ��Y (56�- � 0���� (56�- 	��� #
 �9�� #�%� (,��

���� �%�� ���O�]2[ . 

 ��1�%� �� #7�"�D+ � 0���� 0(56�-(57��  e.� #d-

� ����D �� ��� *� #
 ���f5" �, �"�%K (,(B (72� (56�- g

�� (,+ .���.� (56�- N%7 �,� e.� ��� �� � ��� �,<B  0�"

�� ��� _, *� #
 �-�%�� �� #���D 0���� (56�- �-��  �%9

���� �%�� 02�!�7 ���O�]2[ .gh� �,����5�  *� '��O��� �F� �,��

���.� ��F��1 ����-�&� �X
� �� 0���� (56�- ��� 	+ 0�,<B  

]9 �8[ .;��V� �� *� #���D�� � ����� �0���� ��Y 0(56�- �

��� ����� �7��� ����4�� . ����� �0���� ��Y (56�- ��

(5�4" M��� ��%� '(5"� �-�� ��T�]3[ .  

	�(7� �,��,* #���7 ���,*�� `�f5" �� �f,� gh� #�5�  ��"

��� @- JK N�O��� 0�� �� e5� � �� ���^� �����.  :,�2��

6�- ��%��7+ 0�� �� �� � ��%� ��T� � #�9�<D ��^j� (5

@-  �(�B ���O� (56�- JK #F�� *� (56�- 0�2�� � '��
 ���k� �"

�� (5
]10.[  

Sackstein]11[#�-�&� �� �  0�� �� 0�94  #� ��� � 	*

	�(7� 	(9 	�,��7 	�2�� #
 (��� #[��7 �,�  _� ���(1 0�"

�� :,�2�� �� ���� C�� �� ��,�B (��, .�7 	�2�� �,� �D(9 	�,�

 *� �� �� 	��
 ��� �-�� �� � 	�7* *� �� �� 	���� ��

�%� 	�* (56�- . 	(9 	�,��7 	�2�� #
 ���,�� ��5l�"

	�(7�  �� � ��� 	���� *� �� �� 	�7* �� C�� _� ���(1 0�"

�� :"�
 �� :,�2�� (��, . (56�- �-�� �� :"�
 	�2�� �,�

�%� 	��
 ��� *� �� �� 	�*. V�V� �� �f,� �  

Van Der Geld 	���.�" �]12 [ �� @- JK N�O��� ����� #�

(5�K���B ������� � 	�* (56�- �-�� . '("� � ����� �,� ��

 ;��1 ��^j� ��� ���� C�� �	+ �� #
 C�� _� $�K �� #
 (9

#d���  ��9�� 	�* (56�- `�f5" @- JK N�O��� :"�
 �� 0�

�7 ���4� ��^j� �,� ���,�B _� ���%� 2�! . 	�2�� �f,� ���� *�

	�(7� 	(9 	�,��7  ��� �:"�
 ������� �-�� �� C�� _� 0�"
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���, :,�2�� ��,�B _� ��. 

	���.�" � 	��-��]10 [#�-�&� ��  ��� #&��� ����� #� 0�

(5�K���B (56�- JK � �� . �� (56�- JK `�� #
 ��� 	� 7 m,��7

�4� �-�� #� 0*�%� �-�� *� �� :,�2�� Q%.�� en� � g�V

���, ���k� . #
 0�%� #� ���, ���k� 2�7 @- JK `�� ��5l�"

���, :,�2�� '��%
 @- JK � :"�
 (5F� @- JK N%7 . N%�9

 	�7* �� (5F� (56�- JK5/1  �� '��%
 (56�- JK � 	�,�1+ �����

 	����7/1 �%� 	�7* �����.  

	���.�" � 	��!��(.5� ��f,� � "�pB ��]13[*�� #� � ���,

AK�9  0�� �� (56�- 0�"110  '�f 7�� 	�,%[ 7�� *� ��

 ;��9 	�hO��55  � 	*55  �5� '��D ���27-21  M��

(5�K���B .�����  ��� �%�%� $��K� #
 ��� 	� 7 0���+ 0�"

g7�K (56�- JK ���1%� AK�9 ��h! ��%� �� 	�,�1+ � �" 

)118/0  =p value(� 	�(7�  (56�- �� 	�,��7 0�"  

)142/0  =p value(�O5� 0�T� �%�� � )416/0  =p value (

	�(7� 	(9 '(,� �  	�* (56�- �� �� ��,�B _� 0�"  

)328/0  =p value (�5�� �%�7 ��� .  

Vig  �Brundo]14[ 0��� �� �-���7 J�%�� 0�"����� �

'��D �� ��k-��  (7��� #,��� tF�6� 0�") M�(�1.(  

  
 .��/1 .1$+23 ����� ���$ 4�56 4�7���$+�� �8�� �

9: ;<��(&� ;$=>� �� �& ?�&� �6 @A��5 � B��8� �7]15[  

��	 !��+ 

)0�	(  

�
��2 3) 

0�����	  

4�� 3) 

0����  

 0C��30 M��  5/0  5/3  

40-30  0/1  5/1  

50-40  0/2  0/1  

60-50  5/2  5/0  

 0C��60 M��  0/3  0/0  

 
(56�-� gh� *� �., ���<� '(55
 ����� ;��%� �,�� ��� �

� ��� �%K #���� �� �,�24� :V7 � ���  	������� �� 0� ��^j�

���� .'�h! ��9�� #� ;,��� �4�7 �� #� ��(� ��,* 0� .

	�(7� '*����  '(9 ����B #
 ��� ������� �� #��%� �.92B

���. JK *� (56�- gh� �,�� ;��%� �� ��,* 	� 7 	��� (56�- 

��  (9��:,�2�� �� �2�� ;.9 ��%� � (56�- ����� �� ���k� 

�� ("�]10[.  �5,2f,�� � 0*��*�� ���"� #� #�%� ��

	�(7� 	���� �� ���(1 0�"  #� (56�- :V7 � 02���B 0�"

	�(7� �,� �,��,* 0��� �F�� ����� �,��h� 	�%5�  � �"

�,� #� �d7 � ���%� 0�2�� �,�� �� 	� &����  ������ #


* (56�- 0�"����� #5��* �� ��F�3��
 �� ��,  0���� u��� 0�"

����
 �� ���T1�5� �, �"  �,� ���Z� �,� �� '��� � (9��

 0�"��p7 �� �7��,� ����� tF�6� u��%� 	��� �� �"�����

��� A6 ��7 	���� � 	�7* ��� �� ��5l�" � ���O��]15[ 

 v�V� �,� �%d5� #�'*�(7�  �-�� �� �� @- JK N�O��� 0��D

� (56�- � ��������" �� 0���  *� '��O��� �� e5� ��w�� 

 M���[,� ����D%��e5� � �� _�.O� #�  ��5l�" (9 `�[7�

#
 (9 ����� �� �,+ 	+ *� 	�%�  ���(7���� _, 	�%5� #� �"

	���� �� �,��,*  ����� � �47�%��� �2���B ������� 0�"

��
 '��O��� ��K �,.  

  

 � ��($  '�� ��  

N%7 *� � �O��%� #�-�&� �,�  #
 �%� ��&V� � �f�4��"

 '�� �%,�h91389 	�(7� '(. 7�� ��  ��*+ '�f 7�� �.92B

���D `�[7� 	�f���%K (��� ����� . �x%� #�-�&� �h�

#7%�7  �" �(7�%� 	�hO�� #V&5� *� � �7��,� ��p7 *� �f�" #
 *�

	�(7� '(. 7�� '�f7���� ������� � 	�,%[ 7�� 	���  �.92B

��%K ��*+ '�f 7��	�f� '�f7���� �  �h9 y&� 0�" 	�hO��

(7(9 3�6�7�. �,�Z� ��� �" *�  `�[7� �%d5� #� �1�K� #��7

(9 ���,�� :"�pB ;����.  

#7%�7  ;��9 �"120  �5� '��D #� �� ��� � 	*25-20� 

40-35  �55-50 )�" ��  '��D40 �O7 ;��9 20 � 	* 20 ���( 

(7�%� .��� �" *�  � 0���� (56�- �-�� �� �� ������� �-��

���1%� �� �� 0��D���1 )Natural head position(  �,

»�� ����� ���1%�«e.� � (9 0����� . 0��7 *� ��5l�"

	�(7� �F
 '*�(7� �%d5� #� �"  �.�5�F
 P�� ��1�� M%� 0��D

	�(7� e.� �" (9 0����� .#�-�&� #� ���� J,��9 ��9�� 

	�(7�  0�"1  ��6 ����� � g-�� � `(� `�[7�  	���� #7%D�"

2���B ��,��,* � ������ ��47�%��� ����� �, � �%� �,��,* 0�" .

#7%�7 �,� �� �,����� � ����� 	�2�� �%� M���7 '��(� �� �".  *�

#7%�7  '(9 	�4., J,��9 �� �"»�� ����� ���1%� « ����� #


 |��V7� #7%D�" 	�(� �� ����� � ������� �-�� *� ���
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Z� �7�T����� �  2�7 �-(5� 0�� �� #�4 7 �-�� ��

e.� (9 0�����  �� (9 #���%K ��� �" *� #
 ��%� �,(�

 �� ���Z� �7�T� : 
 #7%D�" 	�(� � ���� }���
 ��-��

#5,+ �� �%K �,%\� #� �	��D #���7 #F��� �� #
 0�  *� ���� 0�

'(55
 �
�9 �%9 '��K �%� '(9 #���D ���1 �" .-���[,� �,��\�� 

������ J�%�) :Canon Zoom Lens3.4×, 6.3–21.6 mm( 

A470-7.1 Megapixels powerShot - Canon   

)made in China (� `�* 	�(� �� � w��  _����%�� �-��

#7%D #� �� ������ 25- #
 0� @- � 	�"� #���7 0��  2
���� �"

(9 #���D ��%� .� ������ ���^ #,�B #� 0�� �� M���[,� ������ 

 	�4., � ���^ #F��� ��cm 50 	�(7� �6� m47 *�  0�"

C�� _� ���(1 ) ;1�(� #� �%d5� #� �6� m47 e7��� *�

 '��O��� `�7 ���� ���O�� ���6Z *� �9�7 0�"�&K 	(7���

(9 (���D ���1 .(9 #���D e.� #� #7%�7 �" *� . M�� e.�

��  ������� �-��)�, � : 
 #7%D �" 	�(�  ��T� |��V7�

�	�"� $���(� �� `�� e.� (56�- �-�� 0���� 	�* ) �,� #�

(72� (56�- (9 ���%K�� ��� �" *� #
 ��%� (�  �`%� e.�

@- �%�
���� *� '��O��� �� 	�(7� �F
 0��7 *� ��"  �%d5� #� �"

'*�(7� 	�(7� �.�5�F
 P�� M%� 0��D �" (9 #�h� . �,��\� en�

�� *� (�� � (,��D ;V�5� ��%�n��
 #�#7%�7 �([� ���  �"2�-�7+ ��"

`�7 *� '��O��� �� �%
<� 0�"��2�� (9 `�[7�.  '(9 3�6�7� �,��\�

`�7 #� �(��� ��2�� ~�9%�� � (9 ;V�5�  ����� ��%� �%7 ��- *�

���D ���1 .��41 en� �,��\� ���Z� 0�" J�%� `�7  ��2��

� $<� ~�9%�� _, �w�� �1� *� 	�5���� �%d5� #�  2�7 ���

%�`�7 J�  ��2��Microsoft office picture manager  `�[7�

 (9�%� 	�4., �� �" m,��7 #
 .	�4., �%d5� #� ������ 0*��  ��

`�7 *� '��O���  �,��\� ����� 0��� ��2��500 × 680  ;4.�B

(,��D 3�6�7�. JK *� '��O��� �� 	+ *� eB `�7 �-���[,� :
 ��2�� 

~�9%��'*�(7� � 0��D ��%� 0�" (9 `�[7� ��9 �,(� �d7:  

e.� 0�� *� �(��� �� 	�(7� �F
 0��7 0�"  P�� M%� ��"

	�(7� *� _, �" �.�5�F
 0�" I1 )M���7��(� I2 )M���-( �C 

)��7�
( �P1 )M�� �-%��B( �P2 )`�� �-%��B( � M1 )M�� �-%� ( *�

�-�2�47� �� #X- �,a��� ����[� �� 	�(7� x%� #���7  #&V7 �,��

	�(7�'*�(7� �J�� JK �� � (9 0��D ) ;.91.(  

e.� 0�� *� en�  �������� � 0���� (56�- �-�� 0�"

	�(7� �D(9 	�,��7 	�2�� '*�(7� #X- � �" (9 0��D.  �,�

'*�(7�  *� �9�7 ���^� $<� �%d5� #� 0��D	��V� `(�  0�"

(9 `�[7� �! � ���� ��� �� �" �� ���%� . ��5l�"

��2� 	�2�� e.� �,��7  �"JK *� '��O��� ��  �� #
 P�(� � 


�� ���1 ����� �7� �B 0�� ����D '*�(7� �� 0��D  '��� �-�K� �"

(9. 	+ *� ��,�  	��� #X- �,a��� #� ��47 @- JK N�O��� #


�� �" #X- �,a��� 	��� #F��� �,����5� ���D 	�(7� *� _,  0�"

'*�(7� 	�* (56�- �-�� �� @- �FK�� ���� �� �%
<� (9 0��D.   

  
  

  

  

  

  

  

  

  
  

 @��1 .�G���� ����� ��$5$�) H�3 .'I 4�$8 �7  

  

	+ *� ��,�  	�(7� *� � 6� �@FY� ���,�B @- #
  _� 0�"

�� :9%B �� ��,�B '*�(7� 0��� �("�  ��47 @- JK N�O��� 0��D

�#X- �,a��� #� 	�(7� �D(9 	�,��7 	�2�� �(���  ��,�B _� 0�"

'*�(7� 	�* (56�- �-�� �� (9 0��D ����� #
 � #F��� *� ��

�-�2�47� 	��� �" #&V7 �,�� 	�(7� *� _,  �� ��,�B _� 0�"

��� �� J�� JK� ��,�B @- �FK�� )A .( *� #F��� �,� en�

	�(7� �" P�� �F
 M%� )B ((9 g
 .@- JK N�O��� �,����5� 

0���� (56�- �-�� �� ��,�B )C (����� �*� �� :C = B – A 

) ;.92 .t-�(.    

�� '*�(7� �,� 	�5! �0��D  #� g" ��%� 	�,��7 #X- �,a��� #!

	�(7� C�� _� 0�" 	�(7� #� g" �  ��X� ��(V� ���,�B _� 0�"

� 	�5! 	�(7� *� ���41 #!  ��\�K� �O5� ��(V� �%� '(�9%B �"

(9 '��� . M�2�47� #�- g" � #X- �,a��� g" ���,�B � C�� @- �D�

	�(7� �� �� �" � �(7(7�9%B ;��1 ��Y @- JK N�O��� ��%� �,� �

'*�(7� �%� 0��D ) ;.92 .3.(  
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5��  6  

  

  

  

  

  
  

7  
) @��2 .K:� (�G���� 4���� �5MA: ;:�< �� 9: NO P��3�� 4�$8) . @��2 .Q( �G���� 9: NO P��3�� 4�$8 .��5R  9: NO P��3�� ���6 ������ 
S: 
R

��5R � ;AS ����� G� �	M6 
R ��6 ��$�'� �7�'6 �7�'O ��5 ��) . @��2 .H (�G���� ���� �8�� ������ ���$ 4�$8 � ;<��(&� ;:�< �� �7 

  

 	�2�� �������� �-�� #� /%��� �,��\� 0�� *� 	+ *� eB

	�(7� �D(9 	�,��7  @- ���� �� 	�(7� �" M�2�47� #�- *� �"

'*�(7�  (9 0��D �,����5�	�5!  ��%� '("� � ;��1 ��Y �7�(7� #!

�� #���D �d7 �� �O� ��D(9 	�,��7 	�2�� (9 ) ;.92 .P.(  

e.� ;���� `�[7� *� eB � 0�����  J�%� �,��\� 2�-�7+

`�7  #� *� ��"��k�� ��f7��� #4,�V� �%d5� #� �0��%�n��
 ��2��

0���+ 	%�*+ ANOVA �Tukey’s post hoc  �f�4��" �

Pearson (9 '��O��� .N�O��� ��f7��� �O5� �,��V�  @- JK

2�7 � 	�* (56�- �-�� �� ��,�B _� �,��V� ;1�(�  ��X
�(� 

 	��� vF&� �(1 ��%� #� ��"���%�7 � M��(� �� �	+  

��� '(9.  
  

���)� ��  

 ��f7���C�� _� @- JK N�O��� 0���� (56�- �-�� ��  2�7 �

	�(7� �D(9 	�,��7 	�2�� ��f7��� C�� _� 0�"  �-�� ��

������� )	�(7� 2� #� 	�7* '��D �� ��7�
(� 	�7* �� g" 

)03/0  =p value( 	���� �� g" � )02/0  =p value( �� �

 :,�2��#5��� ���, :"�
 ��5� . #���7 �� 2� #� $��K� �,�

�" ��� �� �0���� (56�- �-�� �� M�� �-%� 	�(7�  '��D #�

5�� $��K� *� �5�� �%� ����%K�� 0��� )02/0  =p value (

) M�(�2  �3.(   

��,�B _� ��	�(7� �D(9 	�,��7 	�2�� ��f7��� � �" �� 

������� �-���" �� �  :,�2�� �� �	���� � 	�7* '��D ��#5��� 

���, �h�%� ;��1 :,�2�� ��5� )001/0 < p value( ���  ��

5�� ���O� 0���� (56�- �-��� ( 7 '("� � 0���   

)05/0 > p value () M�(�2  �3.(  

- 5� '��D�� �25-20 M��:  

 �0���� (56�- �-�� �� C�� _� @- JK N�O��� ��f7��� ��

 �%� 	���� *� �� �� 	�7*)01/0  =p value ( �� ��� ���,�B _�

���O� �5��  ( 7 '("� � 0���)05/0 > p value () M�(�4(. 

 	(9 	�,��7 	�2�� �������� �-�� ��	�(7�  M���7�� 0�")I1 (

 M���- �)I2 (�C�� _�  �%� 	���� *� �� �� 	�7* ��  

)01/0  =pvalue () M�(�4.(  	�,��7 	�2�� ���,�B _� ��

 	(9	�(7�  M���7�� 0�")I1( M���- �)I2 ( ��7�
 �)C( �� �

 �%� 	�7* *� �� �� 	����)03/0  =p value () M�(�4.(  

-  �5� '��D ��40-35 M��: 

 �0���� (56�- �-�� ��� _� @- JK N�O��� ��f7��� C� ��

 �%� 	���� *� �� �� 	�7*)04/0  =p value) ( #���7 �� 2� #�

 	�(7�M1 ( �� ������O� ���,�B _� �5�� ( 7 '("� � 0��� 

)05/0 > p value( ) M�(�5( .�������� �-�� ��  	�2��
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	�(7� 	(9 	�,��7 C�� _� 0�" )��7�
 	�(7� 2� #�( ��  �	�7*

5�� �%� #�� ���� *� �� �� 0����%� 	 )001/0 < p value ( ��

 	(9 	�,��7 	�2�� ���,�B _�	�(7�  M���7�� 0�")I1( M���- �

)I2 ( ��7�
 �)C( �%� 	�7* *� �� �� 	���� �� �  

)03/0  =p value () M�(�5.(  

-  �5� '��D ��55-50 M��: 

 	�7* �� C�� _� @- JK N�O��� ��f7��� �0���� (56�- �-�� ��

%� 	���� *� �� �� �)02/0  =p value) ( 	�(7� #���7 �� 2� #�

M1 (�5�� ���O� ���,�B _� �� ��� ( 7 '("� � 0��� ) M�(�

6 .(�������� �-�� �� 	�(7� 	(9 	�,��7 	�2��  C�� _� 0�"

 �%� 	���� *� �� �� 	�7* ��)001/0 < p value (�-�� ��  #


	�(7� 	(9 	�,��7 	�2�� ���,�B _� ��  M���7�� 0�")I1( �

 M���-)I2 ( ��7�
 �)C( �%� 	�7* *� �� �� 	���� �� �  

)04/0  =p value () M�(�6(.  

  
 .��/2. �$T��$ 
+��2 U�6 V� 9: NO P��3��  �� 4���� �5MA: ;:�< �� �$��� ����G �5& ���8 
& �$6 

  4�� 3)  �
��2 3)  

  I1  I2  C  P1  P2  M1  I1  I2  C  P1  P2  M1  

 ���� ����� ����  

25-20 0�	  

 ��f7���)�F�� ���(  62/0  87/0  00/1  20/1  31/1  22/1  88/5  60/6  79/7  00/6  25/6  −  

)����� $��7�(  35/1  31/1  35/1  23/1  18/1  87/0  14/1  29/1  32/1  01/1  75/0  −  

40-35 0�	  

 ��f7���)�F�� ���(  49/0  73/0  86/0  05/1  19/1  00/1  80/5  50/6  66/7  95/5  90/5  −  

) $��7������(  76/1  77/1  76/1  74/1  76/1  53/1  77/0  69/0  64/0  72/0  60/0  −  

55-50 0�	  

 ��f7���)�F�� ���(  81/0 -  36/0 -  18/0 -  10/0  22/0  17/0  78/5  49/6  57/7  88/5  66/  −  

)����� $��7�(  21/1  21/1  25/1  22/1  20/1  09/0  51/0  56/0  57/0  51/0  35/0  −  

      *  *  *  *  **            

�	� ��������  

25-20 0�	  

 ��f7���)�F�� ���(  95/1  44/1  79/0  00/0  00/0  00/0  26/0  32/0  25/0  00/0  00/0  00/0  

)����� $��7�(  02/1  77/0  96/0  00/0  00/0  00/0  47/0  51/0  48/0  00/0  00/0  00/0  

40-35 0�	  

 ��f7���)�F�� ���(  75/1  14/1  55/0  00/0  00/0  00/0  51/0  60/0  53/0  03/0  00/0  00/0  

)����� $��7�(  97/0  82/0  73/0  00/0  00/0  00/0  41/0  45/0  48/0  07/0  00/0  00/0  

55-50 0�	  

 ��f7���)�F�� ���(  43/1  82/0  57/0  00/0  00/0  00/0  17/1  33/1  93/0  27/0  00/0  00/0  

)����� $��7�(  75/0  51/0  47/0  00/0  00/0  00/0  69/0  73/0  78/0  40/0  000  00/0  

  *  *    **  **  **  **  **  **  **  **  **  

- �,��V� ��� '(9 	��� vF&� �(1 ��%� #� '��D #� �" �� ��,�B _� @- JK N�O��� ��f7���.  

- I1 :M���7��� I2 :�M���- C : ���7�
P1 : �M�� �-%��BP2 : `�� �-%��B� M :M�� �-%�  

 -*   �,��V�  '(5"� 	� 705/0 < p value  �**  �,��V� '(5"� 	� 701/0 < p value �� (9��.  

-  �� '��� JKM1 '*�(7� 	�.�� `(� '(5"� 	� 7 �� 	�(7� 	�%�7 A6 � ;�-� #� M�� �-%� �� 0��D (9��.  
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.��/ 3 .�$T��$ 
+��2 U�6 V� 9: NO P��3�� 4���� �5MA: ;:�< �� �$��� � ���� �5& ���8 
& �$6  

  4�� 3)  �
��2 3)  

  I1  I2  C  P1  P2  M1  I1  I2  C  P1  P2  M1  

 ���� ����� ����  

25-20 0�	  

 ��f7���)�F�� ���(  43/0 -  16/0 -  02/0 -  17/0  26/0  18/0  81/5  78/5  54/7  89/5  94/5  −  

)����� $��7�(  24/1  19/1  14/1  13/1  10/1  65/0  57/0  02/3  64/0  50/0  68/0  −  

40-35 0�	  

 ��f7���)�F�� ���(  56/0 -  30/0 -  16/0 -  03/0  13/0  20/0 -  75/5  31/6  44/7  79/5  86/5  −  

)����� $��7�(  34/1  35/1  32/1  33/1  23/1  70/0  91/0  85/0  85/0  91/0  42/0  −  

55-50 0�	  

 ��f7���)�F�� ���(  71/1 -  49/1 -  27/1 -  99/0 -  80/0 -  −  66/5  28/6  37/7  85/5  55/5  −  

)����� $��7�(  00/1  00/1  00/1  02/1  28/1  −  88/0  82/0  83/0  94/0  14/1  −  

        **  **  **  **  *          

�����	� ����  

25-20 0�	  

 ��f7���)�F�� ���(  19/1  78/0  40/0  00/0  00/0  00/0  70/0  76/0  70/0  09/0  00/0  00/0  

)����� $��7�(  79/0  71/0  00/1  00/0  00/0  00/0  75/0  79/0  75/0  27/0  00/0  00/0  

40-35 0�	  

 ��f7���)�F�� ���(  78/0  40/0  24/0  00/0  00/0  00/0  95/0  04/1  99/0  11/0  00/0  00/0  

)����� $��7�(  66/0  48/0  53/0  00/0  00/0  00/0  76/0  77/0  76/0  27/0  00/0  00/0  

55-50 0�	  

 ��f7���)�F�� ���(  55/0  19/0  04/0  00/0  00/0  00/0  65/1  82/1  68/1  13/0  00/0  00/0  

)����� $��7�(  51/0  19/0  09/0  00/0  00/0  00/0  07/1  07/1  06/1  39/0  00/0  00/0  

  *  *  *  **  **  **  **  **  **  *  **  **  

- �,��V� ��� '(9 	��� vF&� �(1 ��%� #� '��D #� �" �� ��,�B _� @- JK N�O��� ��f7���.  

- I1 :M���7��� I2 : �M���-C : ���7�
P1 : �M�� �-%��BP2 :`�� �-%��B � M :M�� �-%�  

 -*   �,��V� '(5"� 	� 705/0 < p value  �**  �,��V� '(5"� 	� 701/0 < p value �� (9��.  

-  �� '��� JKM1 '*�(7� 	�.�� `(� '(5"� 	� 7 �� 	�(7� 	�%�7 A6 � ;�-� #� M�� �-%� �� 0��D (9��.  

  

 >?�  

 �� '(�+ ��� #� m,��7 v�� ����Z�� ����� C��  �� ����

 C�� _� �� @- JK N�O��� :"�
 c���(9 ��7 #
 	+ #[

	�(7� �D(9 	�,��7 :"�
  	�* (56�- �-�� �� C�� _� 0�"

 �%�) M�(�2  �3(.  C�� @- ��� � #��4���C� ����, :"�


��� ���k� �,� ;,C� #F�� *� ��� :,�2�� �F� #�]1 .[  

� ��� :,�2�� ���,�B _� �� �;��V� ��j JK N�O��� �� 0��^

� �9�(7 	�* (56�- `�f5" @- #0�%�  �#
 ��f7��� (5! �"

�" �5� '��D #� ��� ��,�B @- JK N�O��� ��  :"�
 �e5�

 ��� 	� 7 �� :,�2�� �� �� 0�\�6����  ��- #� $��K� �,�

5�� 0���+� �%�7 ��� ) M�(�2  �3(.  

 v�V� ��Van der Geld 	���.�" �]1[ 2�7 �  ��

 J�%� #
 �V�V�Sackstein]11[  (9 '("� � ���D ��%�

�K �� #
� ��� ���� C�� �	+ �� #
 C�� _� $j ;��1 ��^

#d���  ��9�� 	�* (56�- `�f5" @- JK N�O��� :"�
 �� 0�

� �,� ���,�B _� ��j�%� 2�!�7 ���4� ��^.  #�� � #[��7 �,�
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#���, �%� �Z�� v�V� �� �".  

�f,� 0%� *� Dong 	���.�" �]16 [#�-�&� ��  0�� �� 0�

'�
 �����  0���,(5��� #
 �� �-�� (56�- �	�* ��	�2 ��7,	� 

D(9� 	�(7� �"0 ��(1� _� �C�� �� �2��,: �� :"�
 

�� (��, �� ��%� �#
 �� _� �B�,�� �� :"�
 N�O��� JK �@- 

	�,��7 �D(9 	�(7� 0�" ���(1 :,�2�� ���,  ��%� �,� �� #


#���, �� ��T� �� �%� �7%5
 v�V� 0�".  

����O �� m,��7 �-�&�# <��%
 �� v�V� ��7%5
 (,�9 #� ;�-� 

�%�� ���O� 0�" 0��p7 ���� ��5l�" #� �,� �F� #
 �� �,� 

:"�pB �j��^ �� �� 0�� N�O��� JK �@- �� �-�� (56�- ��Y 

0���� � '�D+�%K�7 ����� (9 �� ���%� #
 �� v�V� ��Z�� 

�-�� (56�- 0���� ��%� ����� ���1 ���D� #
 ��! v��&� 

v�V� Van der Geld � 	���.�"]12 [#
 #� #4,�V� 	�2�� 

	�,��7 	(9 	�(7� �" �� �� �-�� (56�- 0���� � ��Y 0���� 

�(5�K���B N�O��� JK @- _� C�� �� �-�� (56�- Y�� �0���� 

����  *� (56�- 0���� �%� ��� �� _� �B�,�� �� �-�� (56�- ����0� 

	�(7� �" #� ��	�2 ���� 0 J�%� @- 9%B�'( (7(9 � �� �V�,#4 

�� (56�- Y�� ����0� ��7,	� D(9� ���
0 (5�9��  .  

  
 .��/4 . �5& ���8 ���� � ���G �$6 9: NO P��3�� �$T��$ 
+��225-20  

    ����  ����$    

     �
@��
$)��
A$ B��?��(  �$ CD
�  CD
E.�$   �
@��
$)��
A$ B��?��(  FG���  �H.���   ���� �����  

 I1  62/0 )35/1(  8/1-  5/2  43/0 - )24/1(  0/2-  2/1  *  

C�� _�  I2  87/0 )31/1(   5/1-  7/2  16/0 - )19/1(  8/1-  5/1  *  

  C  00/1 )35/1(  2/1-  8/2  02/0 - )14/1(  5/1-  7/1  *  

  P1  20/1 )23/1(  0/1-  0/3  17/0 )13/1(  0/1-  0/2  **  

  P2  31/1 )18/1(  0/1-  9/2  26/0 )10/1(  2/1-  0/2  **  

    22/1 )87/1(  0/2-  5/2  18/0 )65/0(  0/5-  1/1  *  

0���� (56�-  I1  88/5 )14/1(  0/8  0/4  81/5 )57/0(  0/7  0/5    

��,�B _�  I2  60/6 )29/1(  0/9  1/4  78/5 )02/3(  8/7  8/6    

  C  79/7 )32/1(  0/10  2/5  54/7 )64/0(  9/8  5/6    

  P1  00/6 )01/1(  5/7  3/4  89/5 )50/0(  9/6  1/5    

  P2  25/6 )75/0(  3/7  2/5  94/5 )68/0(  5/6  1/5    

  M1  −  −  −  −  −  −    

�������  I1  95/1 )02/1(  0/0  7/3  19/1 )79/0(  0/0  0/3  *  

C�� _�  I2  44/1 )77/0(  0/0  8/2  78/0 )71/0(  0/0  5/2  **  

  C  79/0 )96/0(  0/0  0/3  40/0 )00/1(  0/0  0/3    

  P1  0/0 )0/0(  0/0  0/0  0/0 )0/0(  0/0  0/0    

  P2  0/0 )0/0(  00/0  0/0  0/0 )0/0(  0/0  0/0    

  M1  0/0 )0/0(  0/0  0/0  0/0 )0/0(  0/0  0/0    

�������  I1  26/0 )40/0(  0/0  0/2  70/0 )75/0(  0/0  0/2  *  

��,�B _�  I2  32/0 )51/0(  0/0  0/2  76/0 )79/0(  0/0  0/2  *  

  C  25/0 )48/0(  0/0  0/2  70/0 )75/0(  0/0  0/2  *  

  P1  00/0 )0/0(  0/0  0/0  09/0 )27/0(  0/0  0/1    

  P2  00/0 )0/0(  0/0  0/0  00/0 )0/0(  0/0  0/0    

  M1  00/0 )0/0(  0/0  0/0  00/0 )0/0(  0/0  0/0    

I1 :M���7��� I2 : �M���-C:  ���7�
P1 : �M�� �-%��BP2 :`�� �-%��B � M1 :M�� �-%�  

- *  �,��V� '(5"� 	� 705/0 < p value  �**  �,��V� '(5"� 	� 701/0 < p value �� (9��.  

-  �� '��� JKM1 '*�(7� 	�.�� `(� '(5"� 	� 7 �� 	�(7� 	�%�7 A6 � ;�-� #� M�� �-%� �� 0��D (9��.  
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    ����  ����$    

     �
@��
$)��
A$ B��?��(  �$ CD
�  CD
E.�$   �
@��
$)��
A$ B��?��(  G���F  �H.���   ���� �����  

 I1  49/0 )76/1(  5/3-  9/2  56/0 - )34/1(  5/2-  2/1  *  

C�� _�  I2  73/0 )77/1(  3/3-  2/3  30/0 - )35/1(  2/2-  05/1  *  

  C  86/0 )76/1(  1/3-  3/3  16/0 - )32/1(  0/2-  7/1  *  

 P1  05/1 )74/1(  0/3-  0/4  03/0 )33/1(  0/2-  0/2  *  

 P2  19/1 )76/1(  8/2-  7/3  13/0 )23/1(  4/1-  0/2  *  

  M1  00/1 )53/1(  7/0-  1/3  20/0- )70/0(  7/0-  3/0    

0���� (56�-  I1  80/5 )77/0(  0/7  0/4  75/5 )91/0(  0/7  0/3    

��,�B _�  I2  50/6 )69/0(  5/7  0/5  31/6 )85/0(  4/7  0/4    

 C  66/7 )64/0(  7/8  5/6  44/7 )85/0(  5/8  2/5    

 P1  95/5 )72/0(  0/7  6/4  79/5 )91/0(  5/6  4/3    

 P2  90/5 )60/0(  5/6  2/5  86/5 )42/0(  3/6  1/5    

 M1  −  −  −  −  −  −    

������� I1  75/1 )97/0(  0/0  0/3  78/0 )66/0(  0/0  0/2  **  

C�� _� I2  14/1 )82/0(  0/0  0/2  40/0 )48/0(  0/0  5/1  **  

 C  55/0 )73/0(  0/0  0/2  24/0 )53/0(  0/0  0/2    

 P1  0/0 )0/0(  0/0  0/0  0/0 )0/0(  0/0  0/0    

 P2  0/0 )0/0(  0/0  0/0  0/0 )0/0(  0/0  0/0    

 M1  0/0 )0/0(  0/0  0/0  0/0 )0/0(  0/0  0/0    

������� I1  51/0 )41/0(  0/0  0/1  95/0 )76/0(  0/0  0/2  *  

��,�B _� I2  60/0 45/0(  0/0  0/2  04/1 )77/0(  0/0  0/3  *  

 C  53/0 )48/0(  0/0  0/2  99/0 )76/0(  0/0  0/3  *  

 P1  03/0 )07/0(  0/0  0/0  11/0 )27/0(  0/0  0/1    

 P2  0/0 )0/0(  0/0    0/0 )0/0(  0/0  0/0    

 M1  0/0 )0/0(  0/0    0/0 )0/0(  0/0  0/0    

-I1  :M���7��� I2 : �M���-C : ���7�
P1 : �M�� �-%��BP2 :`�� �-%��B � M1 :M�� �-%�  

 - *  �,��V� '(5"� 	� 705/0 < p value  �** 	� 7  �,��V� '(5"�01/0 < p value �� (9��.  

-  �� '��� JKM1 '*�(7� 	�.�� `(� '(5"� 	� 7 �� 	�(7� 	�%�7 A6 � ;�-� #� M�� �-%� �� 0��D (9��.  

  

v��&� M�(� 2 � 3� �� C�� ���� ���  �������� �-�� ��

	�(7� 0�" _� C�� #� 	�2�� 0���
 	�,��7 �%�(7 �� ���%� 

#
 �� _� ��,�B� 	�2�� 	�,��7 �D(9 	�(7� �" :,�2�� ,���. 

#���, 0�" #� ��� '(�+ �� �,� #5��* #�� � �� m,��7 Van der 

Geld � 	���.�"]1[ #�-�&� ��5l�" �  #
 ��� 0�Vig  �

Brundo]14 [ 2�7 �Al Wazzan]17[ �� 0�� N�O��� JK @- 

`�[7� ���(7. �� �� v�V� 	+ ��" A6 � (9 #
 �� C�� ���� 

��� 	�2�� 	�,��7 	(9 	�(7� 0�" _� C�� �� �-�� ������� 

:"�
 ��� �� _� ���,�B :,�2�� ���,.  

*� #F�� ;,C� :"�
 	�,��7 �D(9 0�"��2,�45,� _� C�� � 

:,�2�� 	+ �� _� ���,�B :"�
 ����, #��4���C� � ����K 

���[��� @- �" � ��5l�" :"�
 ��� @- �" �� (9�� #
 �� 

#[��7 	+ 0�"�,�5^ _� C�� #� 	�2�� 0�� �� J�%� �@- '(�9%B 

�� (7%9. ���" ��� �� _� ���,�B c��� �� ���D #
 @- ��,�B 

�4� � t��Z �'(9 �-�� '(��K � 	�2,�+ �(�B (5
 � �� #[��7 

c��� :,�2�� 	�,��7 �D(9 	�(7� 0�" _� ��,�B �� �-�� 

������� �%9]1.[ :,�2�� M%� @- �� _� C�� �., �f,� *� ;,C� 

:"�
 	�,��7 �D(9 	�(7� 0�" _� C�� �� :,�2�� �� ���  .  
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     �
@��
$)��
A$ B��?��(  �$ CD
�  CD
E.�$   �
@��
$)��
A$ B��?��(  FG���  �H.���   ���� �����  

 I1  81/0 - )21/1(  0/3-  2/1  71/1 - )00/1(  7/3-  9/0  *  

C�� _�  I2  36/0- )21/1(  5/2-  5/1  49/1 - )00/1(  5/3-  1/1  **  

  C  18/0 - )25/1(  8/2-  7/1  27/1 - )00/1(  3/3-  7/1  **  

 P1  10/0 )22/1(  0/2-  0/2  99/0- )02/1(  0/3-  0/2  **  

 P2  22/0 )20/1(  4/2-  8/1  80/0 - )28/1(  1/3-  5/2  *  

  M1  17/0 )09/0(  0/1  0/3  −  −  −    

0���� (56�-  I1  78/5 )51/0(  0/7  0/5  66/5 )88/0(  0/7  0/4    

��,�B _�  I2  49/6 )56/0(  7/9  3/5  28/6 )82/0(  9/7  0/4    

 C  57/7 )57/0(  8/8  3/6  37/7 )83/0(  1/9  2/5    

 P1  88/5 )51/0(  0/7  0/5  85/5 )94/0(  5/7  7/3    

 P2  66/5 )35/0(  2/6  3/5  55/5 )14/1(  3/7  5/3    

 M1  −  −  −  −  −  −    

������� I1  43/1 )75/0(  0/0  6/2  55/0 )51/0(  /0  5/1  **  

C�� _� I2  82/0 )51/0(  0/0  8/1  19/0 )19/0(  /0  0/6  **  

 C  51/0 )47/0(  0/0  0/2  04/0 )09/0(  0/0  0/0  **  

 P1  00/0 )00/0(  0/0  0/0  00/0 )00/0(  0/0  0/0    

 P2  00/0 )00/0(  0/0  0/0  00/0 )00/0(  0/0  0/0    

 M1  00/0 )00/0(  0/0  0/0  00/0 )00/0(  0/0  0/0    

������� I1  17/1 )69/0(  0/0  0/2  65/1 )07/1(  0/0  0/3  *  

��,�B _� I2  33/1 )73/0(  0/0  0/3  82/1 )07/1(  0/0  0/3  *  

 C  93/0 )78/0(  0/0  0/3  68/1 )06/1(  0/0  0/3  *  

 P1  27/0 )40/0(  0/0  0/1  13/0 )39/0(  0/0  0/2    

 P2  00/0 )00/0(  0/0  0/0  00/0 )00/0(  0/0  0/0    

 M1  00/0 )00/0(  0/0  0/0  00/0 )00/0(  0/0  0/0    

I1  :M���7��� I2 :�M���-  C : ���7�
P1 : �M�� �-%��BP2 :`�� �-%��B � M1 :M�� �-%�  

 - *   �,��V� '(5"� 	� 705/0 <  p value  �**  �,��V� '(5"� 	� 701/0 < p value �� (9��.  

 -  �� '��� JKM1 '*�(7� 	�.�� ̀ (� '(5"� 	� 7 �� 	�(7� 	�%�7 A6 � ;�-� #� M�� �-%� �� 0��D (9��.  

  

(,�� #�%� �9�� #
 �� �-�� �������� �� _� ���,�B #� 

	�(7� �M���7�� M���- � ��7�
 � �� �K�� ����%� �-%��B �M� 2�7 

	�,��7 �%� ��� 	�(7� �-%��B `�� � �-%� �M��  '��%�"J�%� @- 

��,�B '(�9%B '(9 �%� (7) M�(�2  �3(.  

*�  0%��f,� �� _� �C�� 	�2�� 	�,��7 �D(9 	�(7� 

��7�
 �� �-�� �������� �� '��D �5� 25-20  �40-35� *� 

$��K� 5��� 0��� �� ��� 	�7* � 	���� ����%K�� �%�7 � �� ��� 

#� '��D �5� 	�7* 2�7 �� ����C�� �� ���O� �7�(5! 	� 7 

��(7 .*� #F�� ;,C� �,� ����O� (,�9 N%5� ���4� 0��,* ��� 

#
 ��  @�9%��- �-�%f5�- ��7�
 0�" _� C�� �� ��� 	������ 

tF�6� �%�� ���� #
 �%K c��� *��� ���O� 0�" 0��� �� 

	�2�� 	�,��7 �D(9 	�(7� ��7�
 �� �-�� ������� 

�� �%9]18.[  

� :"�pB �,� �� #�%� ;��1 ��.7 *� �.,j �� �� �� �� ��^

� � ������� �-��j #� �%� 	�* (56�- �-�� �� 	+ ���
 ��^

'(9 �
� @-�&� v��&� #
 0�%�� 0���� (56�- �-�� ��� 

� C�� _� �� �h5� �� :,�2��j#d��� ;��1 ����^  ��[,� 0�

,�B _� �� � ��
5�� $��K� ���  '("� � '��D #� 	��� 0���
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( 7. � #
 ��� �F� �,� #� (,�9 ���O� �,�j 0�� �� �� ��^

 *� ���
 (7����%K�� 0��,* �7�T� ��-��� *� #
 ��C��

(5�4" ���� �� �7�T� ��-��� ;1�(� #
 ��� ��C��]19[.  

 � 	�"� $���� �7�T� ��-��� *� ���
�� #�-�&� �,� ��

�����+ � �� 0(�F
 � V7 ���,�B @- `�7 ���� 	(9j ����^

 �5����O�� ���� ��,�B _� ��.  ;1�(� #
 ������� �-�� ��

	�(7� 	(9 	�,��7 	�2�� ����� �%�� �7�T� ��-���  _� 0�"

 �� ���, :,�2�� ���,�B @- 	(9 '(��K � �4� �F� #� ��,�B

���%� $���� ��T� ����� #
 	�* (56�- �-�� �� #
 

� �� ���� C�� �(5�4" |��V7� �-�� �� 	�"�j �h�%� ;��1 ��^

�9�(7 @- JK N�O��� ��]1[.  

M��(� #� #�%� �� 6-4 �-���� �C�� _� @- JK N�O��� �

 �5� '��D #� �" �� �������� � 	�* (56�-25-20 �M��   

40-35 M��  �55-50  �h�%� ;��1 	�2�� #� 	�7* �� �M��

�%� 	���� *� �� ��.  (,�9(56�- `�f5" #� 	�7* ��  |��V7� �	�*

�� ��[,� C�� @- �� 0�� �� ���D . � �� �� �7�T� |��V7�

'��%
  '(5"� :,�2�� ;��%� #F�� *� 	�7* �� C�� @- 	�%� ��

 	�* (56�- � ������� �-�� �� C�� _� @- JK N�O���

�� (9��]21 �20[.  

�� ��� #7%D #� m,��7 ���,�B _� f,� 0��%� � . 	�,��7 	�2��

	�(7� �D(9 ��,�B _� 0�" )M�� �-%��B 	�(7� 2� #� ( ��

 �%� 	�7* *� �� �� 	���� �� �������� �-�����  (56�- �-�� ��

5�� 0���+ ��- #� #
 �9�� �%�� 02�!�7 $��K� �	�*�  ���

 �%�7) M�(�6-4.(  

� #
 ��
 	�%5� 	�%�� (,�9j��^ #
 ��C�� �� �2�7 ��45� 

(5�4" �7�T� ��-��� � ��� ;1�(� (5�*��7 )(57��  �-��

�������(�� 	�,��7 �� �� � (9�� .�,� �f,� ;�-� � #
 ��(,�9 

 e5� �� �" �� �	�* (56�- �-�� �� ��,�B @- |��V7� 	�2��

�� ��� ����� ���%�  @- ���[��� � #��4���C� ����K #


�V� #[��7 �� � ��,�B��K ����� �� @- �� �� �� 	�7* �� ��D(�

 	�,��7 �������� �-�� �� ;�-� ���" #� ���� 	���� *�

	�(7� �D(9 5�� �%� #� 	�7* �� ��,�B _� 0�"�  *� ���
 0���

��� 	����]21 �20.[   

#���,  0�"'(�+ ��� #� #5��* �,� �� �t,�� g" #�-�&� 0� 

� J�%� #
 ��Sackstein]11 [���D ��%� . �,� m,��7

 #�-�&���� 	� 7 #
  C�� _� 0�"��2,�45,� 	(9 	�,��7 	�2��

�%� 	���� *� �� �� 	�7* �� �	�* (56�- `�f5".  �� ;��V� ��

�	�* (56�- `�f5" #� �"��2,�45,� �D(9 	�,��7 ���,�B _�  #�

 $��K� 0���+ ��- #� #
 �%� �� �� 	���� �� �
(7� 	�2��

5��� �%�7 0���.  

� 	��!��(.5� :"�pB �� 	���.�"]13[ #
 2�7  ����� #�

AK�9  	�hO�� '�f 7�� 	�,%[ 7�� ��� �� (56�- 0�"

 (5�K���B#
 (9 '("� �  ��,�B _� 0�"�,�5^ 	(9 '(,� 	�2��

 ���O� ���� � 	* 	�,%[ 7�� ��� �� 	�* (56�- �-�� ��

5��� �9�(7 0��� .#���, �� :"�pB �,� m,��7 �� �,� *�  0�"

�7�%6�" �Z�� v�V� ���� . ���1%� #�-�&� �,� �� ��5l�"

�5�� ���O� (56�- JK  �,� *� #
 �9�(7 e5� �� 	��� 0���

 #� /%��� 	+ ;�-� � �� �7%5
 v�V� m,��7 �� ��T� �� ��-

�� '(9 ����� (56�- N%7 �� ���O� . � 	��!��(.5� #�-�&� ��

	���.�"]13[ #
 �%� 	��" � '(9 ����� 0���� ��Y (56�- �

}��1 ����� �0���� (56�- $�K �� (56�- N%7 �,� �� (9 #�OD 
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Effect of age and sex on dental esthetic zone during voluntary  
smile and at rest 

 
 

Soosan Sadeghian, Nasrin Fayyaz* 
 
Abstract 
 
Introduction:  A paramount objective of orthodontic therapy is the improvement of facial esthetics. 
Thus, it seems worthwhile to outline the common denominators of an esthetic smile. The aim of this 
study was to determine age and sex effects on the dental esthetic zone during posed smile and tooth 
display in the natural rest position in adults. 
Materials and Methods: In this descriptive, cross- sectional study, a total of 120 Iranians, from 
Isfahan, were randomly selected from three age cohorts of 20–25, 35–40 and 50–55, with equal 
distribution of the subjects. The subjects’ photographs were taken during posed smile and in the 
natural rest position. In addition a record of full dentition was made. Measurements were carried 
out and statistical analysis of the data was carried out using correlation analysis, analysis of 
variance, and post hoc Tukey tests (α = 0.05). 
Results: With aging, maxillary lip line heights decreased significantly in the two situations of rest 
(p value = 0.03) and posed smile (p value = 0.02) to expose the teeth. In older participants, 
mandibular teeth were displayed only in the rest position (p value < 0.01) but during posed smile 
mandibular lip line height and tooth display did not change with age (p value > 0.05). Women had 
significantly greater average maxillary lip line height and tooth display than men in the two 
situations (p value = 0.03). In contrast, men tended to show more of the mandibular anterior teeth 
than women at rest (p value < 0.001). However, there were no significant differences between men 
and women during smile (p value > 0.05). 
Conclusion: The significant decrease in the upper lip line height and the resultant decrease in 
tooth display during rest and smiling indicate the significant effects of age on dental esthetic zone in 
which the differences between sexes are also involved. Therefore, the effect of two factors of age 
and sex should be included in orthodontic treatment planning. 
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