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����� �� ������  !�� "#��$ ��%&� : �'�( )*��+� ,�  
 

�����$8 �&
�1 !��,=� �,0>� ��E2�0�$� �=J� !3K*% ���$'J% �=L$� !1 
  

���-.  

)����:  !����
� K�L��?�L��?�� "�� �� #$&� ��  �?�.;<� "�*� �� K$=6�� "MI� $9	=�  ����0=��� +�F�� �$=6  �1 �� N=� "MD�$� 5��  O���

 P,)	��� ����� �,� .Q� ��=�� K�$� �=L$R !����
� K�L��? S$R 7�.;<� ����9��� �=� T�*� 5 ��0=� "�� .��0=� UC
? �R�� K�$� 

������� ��*=� 5 "='=� 7���8 �L$. ����� �� #�� .�E �� 7��� �� �V ����� ��=� ���*=� �W �� 5 �)�*� 7���8 �W �� ����� . �� ����0=� �D�5 ��

�� �--. ����5 ����X/� $=AY? �L��? K��
� $� ����,? .�E �9��,8 �V ����� 7���8 �� "MI� K�5�>��� 7;��0? 5 �V5��E !�V . !$L�1 �
��� Z�V

 �� ��0=� N�� ���$�[1�( 7�=�$F? �� #��'9�� �� ����
� K�L��? #���� �,� ��&'(� �)�*� +,-. #�/	��� ��$\�.  

/
� : �0% K�$� �9R�� ��98�� �0=� �M1�C� �� 5 �,� �'=� #,=� �� ]=�>? O5� #��� K�5E ���$6 #��'9�� �V . NV5^� ��� �� ��6���� "���	�

5 �-�� ��=�� ��� �� �� ���,� K��$R� $� @09	� [1�( ��,�. �� 5 ���,� ��$F? K���� ���,� #�� �98��� $\� .��,0�  +�F�� ��0R�V O5� �� K$=6

#��� :�M�� �? 5 �� "R�� ����� �V . ���J?17 ��9R$6 ��$D �M1�C� ��,� $'� . ����� ���V��=J�»7�.;<� ��,� ]A,�« !»��,� ��09.� @��D«  5» @��D

��,� "=Mb? «#��� �9R$6 $\� �� �V �� .�E �� ���� �� �� #��� ���=0<� ��6��,� �M1�C� �� �0� #�$� �V  �,��E 7�.;<� +�0? 5  ����$>� �V

���� �V�,8 �D�� .#��� @=->? K�$� �.,L,� @=->? 5 ��*F? O5� �� ���$6 #��'9�� �V.  

)01�� �2:  !#�� +�F�� �.,L,� @=->? 4��� $�5  5 �-(� :,L,�7  �� c�$
9�� :,L,�$��[1�( d��F? @��� ��  N�� �� ����� �� ��$\�

�,� ����
� K�L��? �� ����0=� . �J
��� ��� ��5  �-(� :,L,�»K�L��? $=e f=>( ��0=� �� ��09.� !T�*� ��0=� �1 �� N=� �� @��0? !T�*� 

��0=� �� #��'9�� $9	=� �� 7���8 ��/��� 5 �5�� +�. !*=	��$R �V�6E ��$9�� 5 ��0=� ������E ����0=� �� ��)�*� «��E "�� �� . ��� �� +��� $V

���,� �?�.,L,�$�� K���� *=� 7�.,L,�  .  

)3�0� 
%��: "��=� �� !����
� K�L��? �� ����0=� N�� ��,� �� NV5^� ��� g��9� �� T0� "�;� N
� ����X6  @-. 5 ����0=� �? ���

�E �� hM?$� ����$� �� *=� �� �V K*��  �,8 �;� K�V��V� ��$D $\��� ����
� K�L��? ��,� ��.  

�4�
 ��5( �2: ����0=� !"�;� 7���8 !����
� K�L��?  

  

  

6�7��: ��,=� !�&
� �����$8 �0�$� !�,0>� ��E �=J�K*% ���$'J% ! �=L$�.  ������ �� ������ 
����� �� ������  !�� "#��$

���� ��%&� :�'�( )*��+� ,�. �'=� 7��=�>? �-F�  "�;� +,-. ��1392i 2 )4 :(345-336.  
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K�,n? ����
� K�L��? �)� �� 7�.,L,� NV5^� �-(�  ��

�,9� ��C9D�  "�� "�;�)6 -1.(  !����
� K�L��? �D�5 ��

�L��?�� "�� �� #$&� ��  �?�.;<� "�*� �� K$=6 "MI� $9	=�

��  ����0=�K�$� ������ 5 �9���&� 7���8 �� +�F�� �,�  5

 �1 �� N=� "MD�$���  P,)	� O����� �����  ��$6)9 -7.( 
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Q� ��=�� K�$� �=L$R !����
� K�L��? S$R 7�.;<� ����9��� 

�=� T�*� 5 ��0=� "�� .��0=� UC
? �R�� K�$� ������� 

��*=� 5 "='=� 7���8 �L$.  ����� �� #��)11 !10 .( 7��D

"�� 7�.;<� ����? +�. $� ��9M� !��)�*� ����� .�E  �V

����� ����0=� �� "MI� 7���8 ����� #����� K$9	=� 7�.;<� .

�� 7��� �� ����0=� *=� �W 5 �)�*� 7���8 �W �� ����� ���

�E �� ����� ��=� �� �V .�� T�*�  ����? +�. ��� �� ���,?

 �9��,8 �� $90� �L��? �� �?�,( �� 5 �$M� �,� �?�.;<�

 ���� ��X6$=AY? �E K5� $� !"�� T�*�)2 .( $6� "�=�1 ��

 ��I)� ��AE #����� ��)�*� �� "MI� K$90� 7�.;<� ����0=�

,( ��� �� !����� �9��� ����� O5� ��W �� T�*� 7�

"�;. �� ��
� ��0=� �� ���*V �5�� K�V  ���� ��$D �9
�1 �� ���

����� �� ���� ��  T�*� $6� �� �?�,( �� i��$6 �F
�J� ��$6

 d�
9�� �� ����� ����� 5� !�V�� ��0=� �� �� f=>( 7�.;<�

��  ���)12 .(  

 �E 7�$A� 7�� 5 ����
� K�L��? :,D5 ��091� !@0. ��

��J? @(�1 ��0=� ��9R� $� �� "�� @��,. �� �J=�5 p=< @

�� $=AY? ���X6 .#�$9I6 @��,. @��� K� : !K��9R� !K�����

�� �� ��9IV $AB� #���� ��� �� �?��$�� 5 K��98��  �� ����,?

 ��0=� "�5��� 5 "���	� K�$� #�������� �� q,	� @��. ��,�.

 ���� ����
� K�L��? #���� ��)14 !13 .(�D�5 ��  *=� ����0=�

�� �--. ����5 �� ����X/� $=AY? �L��? K��
� $� ����,? .�E  �V

�9��,8  7���8 �� "MI� K�5�>��� 7;��0? 5 �V5��E !�V

 �����)16 !15 .(�9��,8  ��0=� �5�� �� �� ��9IV ���V*=W �V

 ����� �9��� "�5� "�� �)0� �� ���V*=W !��9IV ��$9&�

)� 5��� T� ��b� ��,�. ���� $A� ��$� � ��� .( �)0� ���

�E �� K*=W ��0V "�� ���M� �� ���� ����� ��=� �V . $�� ���

 ����� �V$=r9� $/�� 5 T�*� $\� $=AY? ">? @� �,< ��

 �� ��� �.��9� �� #�� �=(,? ����� ��$8 K�$� K��0��,?

�=(,?  "�� K��&�	=� K�V)17 .(�0=� N�,� 7���,� ��  !K�

� ����0=� ��9R�"MD�$� �� #��'9�� N��*R� K�9��� �  K�V

�� $==r? �)�*� �� �D;8� $�8 �E �� �� ���  ���,6  

)19 !18 .(��� �� �%,? �� �J
��� t=V ��1 �� �? ��  �� K�

 5 "�� �98��$u� ����
� K�L��? :,L,� �� ��0=� $=AY? ���$�

 $L�1 �'=� �J
��� !���� �,%5 K���� 7���&�� #�,1 ��� ��

�� ?[1�( ��0���� P���� ���,  ��	� #�,1 ��� �� �� ��$\�

��=�� 5 �V� NV5^� K�$� �� K� ���0� vV�$R #���E K�V . ��

 @=
� �=0V �� ��0=� N�� $9	=� ���$� !$L�1 �
��� Z�V

 �� :,L,� ��� ��&�� K���5� �? �,� ����
� K�L��? #���� :,D5

7�=�$F? �� �J
��� ��� �� �� ��$6 ��5� ��,8 [1�(  ��$\�

�� #��'9�� ��&'(� �)�*� +,-. #�/	���.  
  

/
�   

 :,� �� $L�1 ]=�>? O5��'=�-  �� �� �,� �'=(,? ���

1391  ]=0. �M1�C� �� #��'9�� ��"R$6 +�F��.  "�$� ��$R�

 !#�/	��� �0-. 7Y=V K�w.� �� �8$� NV5^� ��� �� #����

��9���0=� �x5BI� !��)�*� ������ ��$��� !�V  5 �0=� K�V

 v9I=� �� "�$��� 5 ���$%� ����� �� "�;� ��C9D� ����>�

���,� "�;�  �� �
,MD @��D �0-. �� ���$%� ����� ��

��? :,L,� �� 5 ��9��� "�;� v9I=� ���E ����
� K�L

���,� .��,0� O5� �� +�F�� ��0R�V 7�,( �� K$=6 . ��

 ��� �� �� ��9R$6 ��$D �M1�C� ��,� K��$R� !$/�� 7��M.

���,� K��0���� d��F? K���� 5 #�,� �-�� ��=�� . K��e K�$�

 "���	� �� #5$6 ����W �-�� ��$R� d�
9�� 5 g��9� $9	=�

���� �J
��� ���5 ��6���� .F1 7�.;<� :�M�� �? ��,0� v

"R�� ����� . !4��� ��� $�17  7�,( K�,w1 �M1�C�

"R$6 .�M1�C� +�0?  #��=� Xe�� K5� $� Qu� 5 �� hML �V

���$6 .�M1�C� ���� 7��  �=� �V90-30 �,� $=r9� ��=D� .  

 �� �J
��� ��� �� ������ 5 ���5� [I� K�$�T=�)? 

y=-b? )� #��'9�� �� "�� 7��M. �� �=�Y? 5 �M1�C� K�0�V�� �

�M1�C� d,W��W ����>� $��� $\� �� �V (�� #��'9�� . ��

�0% �,\�� #��� K�5E �M1�C� ���$% !�V �� z'1 �� �V  �R$<

�� "���V �=��>� . �	����E 7�,( �� �M1�C� ��W ��9��

"R$6 +�F�� ]�>� h�,? ]=�>? :5$� �� @MD . K�$� Qu�

#��� ���5� 1�C� �=9I
� �V�M  5 �0�V�� ����9�� h�,? �V

���� ���$� ��� +�F�� �9��� $\� �� �5�	� . �� Q�

�$� ��� �� :5$� ]�>� !+�x 7�1;(� . ��$� x�� K�$�

�9R�� ���=0<� "=-��D  "���	� �� �8$� �� c�$
9�� �� Q� !�V
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���$6 {�>
 ���E #�6��� 5 �� #��� :�%�� ��6���� . �=�|0V

� ���$� �J� �=��>� ��=�� ��� �� ��x�� �-=->? "R�$} �

���� #��'9�� T��,n? d,W��W T� ��F�� K�$� . �� #��'9��

�
,�� K��X6�� O5� �M1�C� �� �,%,� K�V  K��e �� *=� �V

�$� K���� T0� ��� . ����� ���V��=J�» ��,� ]A,�

7�.;<� « !"�� �J
��� ��M9.� "=-��D ��0V ��» ��09.� @��D

��,� «��0V �� #��� �� �)?� "=-��D  5 �V»��,� "=Mb? @��D «

#��� ���&� �=�Y? "=-��D ��0V �� �� �9R$6 $\� �� !"�� �V. 

#��� @=->? 5 ��*F? O5�  O5� K��M� $� NV5^� ��� �� �V

�,� �.,L,� @=->? 5 ��*F? . 

#��� @=->? 5 ��*F? @1�$�  #��=� 5 c�$
9�� @��� �V

#��� ���  5 Xe�� K5� $� �V�E ��� #$=8~  !$?,=u��� �� �V

�<,e #��� �� ��� �5  "MA !���?��� v�;. "MA !K��X6�� !�V

�=��1 v�;. �,� �V��&�	=� �J�,? 5 K�����C98� !K� . ��

�M1�C� �-(�R;� !�M1�C� $V +�F�� �� �J� �5� �-1$�  �V

�� #$=8~ 5 ���? $?,=u��� �� Qu� 5 �I�,�5� . �-1$� ��

1�C� �9� K�J��M  K�,< �� i�� �5$� 5 #���,8 ��� ����W �V

#��� $� ��$/	V5^� �� ���$� ��=� �R�� h-I? �V . �-1$� ��

#��� +,�  ����J� K�V�1�5 �� �V)�� ( 5 7;0% [
�D ��

Z�$6���� ���� �9I)� �-(� K��J� �� hM?$� K�V . K�V�1�5

 �1�5 $V [���� K�V�� Qu� 5 �5$� ��� ����W *=� ����J�

�J��� �9�,� ��� . �� +��� $V �� �� 7�,( ��� ��

�M1�C�  Qu� 5 ���$6 �*F� $/��)� �� 7�.,L,�$�� !�V

@=-�? 5 ���� +�e�� vV �� 7�.,L,�$��  ���$6

)Reductionism ( 7�.,L,� "��&� �� 5 "R$6 7�,(

�� U
	� �-(� .�=��1 5 ���?��� v�;. "MA  �D�5 �� !K�

"������ "MA  �	���� ��  �V#�6��� 5  �V~ �� �� "�� ���V

�� �,%5 �� ]�>�  @=->? 5 ��*F? 5 �M1�C� �=1 �� �� ��E

�� "MA ."������ !v�;. ��� "0ID $/�� �� �� �V  #��� K�V

�� hM?$� "8�� . �� i"R$6 ��$D $\��� vV �D;8� 7�\1;�

��,6 #��,� �M1�C� "��L� �� K� �E �� 5 �� �9R$6 �V  �V

 �� #��� :;<� ��#��=� "
,&� K�$� K���!  hML �M1�C�

�� �$6� . �� ���� �� �� #��� ���=0<� ��6��,� �M1�C� ��

�E �0� #�$� �V  �,��� �D�� ����$>� ���E 7�.;<� 5 ����.  

)01�� �2  

 �5�1 $L�1 �'=� �J
��� ��7  5 :,L,�$��5  :,L,�

 ��E "�� �� �-(�) @)�1.(  "���	� 7�$\� �� �%,? ��

�� �--. ����5 �� ����0=� !��6����  �L��? K��
� $� ����,?

 7�.,L,�$�� [
�D �� @-. ��� �� ����X/� $=AY?»K�L��? 

$=e f=>( ��0=� �� ��09.� !T�*� ��0=� �1 �� N=� �� 

@��0? !T�*� ��0=� �� #��'9�� $9	=� �� 7���8 ��/��� 5 

�5�� +�. !*=	��$R �V�6E ��$9�� 5 ��0=� �����E� ����0=� 

�� ��)�*�« ��=� �� �,�.  

  

1 .
����� %�D E�F� ����  �� ,$GC  

 ����� �?�.,L,�$�� K���� T�*� �� ��0=� K�L��?» #$<�
�

���� ��\9�� 5 #��� @��I� K�$� T�*� �� �J%�$� !�D;8�  K�%

T�*� �� ��0=� «�,�.  

1-1 %+# �IJ#�  

 K��0=� �� �� �?��,C? ����5 �� ��0=� �V�6 �� ���� �,8

�� �� �?���8 "��,8�� T�*�  5� �JD�5 ��=� �� �� ���

�� �9'6 �D;8� #$<�
� �E �� 5 ����� K��6��� �,� .

 �� v&� @-. �� �)� �� �D;8� #$<�
� ��6���� "���	�

�� ����
� K�L��? �5$� ��9I���.  

#���� "���	�  ��b� �$< �� K�MRI   

)Magnetic resonance imaging(� ! �� �D;8� #$<�


�� �$� �� 5 �V� ��,6 :»��$� #��5� �� MRI !#�$� 
�� v=6 �0� �;b� �� #�� N=� MRI !K��� #���5� MRI K�$� 
�W ��9�,� �� �6 �� v� �$D !+��,8 �� +�,8 v�=M� ���W 
$A� i#�$� �� �?�,( �� �� �D�5 ,? �-1$� $8E �� �� ��,8 

@0. ��)� �� MRI �� �� �� ���=M� ���=D� �F� 5� ���� @0. 
!���)� �
5 Z$< �� T�*� �� �6 K�DE $9�� �� MRI +�$� 
Q�,�� «) #��0� �M1�C�3.(  

�� ��=� vV K$/�� #���� "���	� ��� :»�� �wJ� 
+���,� �,8 ��0=� "��,8�� �� ��� .�;b� �,8 �0� �� K��0=� 

�� �� �� ��0��� �J=M< �� ��,? ,���� +�F�� !#�� O�,8 
"��,8�� #��� �� ����*� +�F�� �	� !���� �=���
� 5 K��=� 

"I=� «) #��0� �M1�C�12.(  
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K-$ 1 .!�� ������  �� 
����� ������ 

  

2-1 )*7�%� )  ,$GC 
�%  K���� ���L  

 7�$\� �� �%,? �� K���� ����0=� �V�6 !��6���� "���	�

TW,� �� �0=� �� �J%�$� T�*� �� K��0=� "�;. ��$?  ����

�� vV�$R �� ����
� K�L��? ��=�� �,8 �� ��� . "���	�

#����  �,%5 �� #��� 7���8 �� #��'9�� �� ��0=� @��0? K�

�� �$< �� �0=� N�,� �� 5 ��� ��,6: »�9D5 T� $'� 
�W$9R� �9��� ���� ...�W$9R� �0=� N9�� ���� "�5� #��� 

�� �� 7���8 �)�*� #��'9�� ��)� .�;b� �� O,% ��� O�% 
��=��� �� T� �)
 !��=��� "�5� #��� #$� �� N?���8 #��'9�� 
��)� «) #��0� �M1�C�4.( 

3-1 ��&0�� ) �� 
�7 ����  �� ,$GC  

 �� ����� ��\9�� ����0=� $9	=� !���$� ��=� ��6���� "���	�

 5 ��� *�,F? �,8 �
I� �� �� K���� ��5��� +;D� T�*�

 �� T�*� �� "�� ��� ���� T�*� �� �J��% �� K$/�� ��\9��  

���� ��x�� f�� �� �.�09%� $\�.  

#���� "���	�  ��=�� �� +�$� �=� �� h-e ��V$R �� K�

T�*� *�,F? �� 5 ���� #���� ��,6 :»N9-. ���� �� �� ��=� 
�6� �I�,�� ��V$R +�$� �� �?�,( "IV �� �0� �$�X� 5 
�� �6 �� v=9R� #�  ��*V��,? �,� "�*�5 !v���� �� v-D 5��� 

K�$� �� "�,� 5 $b�� +�$� "�5� ���� �� �� �
I� �=|0V 
q�W 5 �-W �,��$� �9�,� �	� 5 T�*� d,8 5� �5� 
�� ��5� �� �-=8 ���� 5� �I�,��«) #��0� �M1�C�3.(  

  

2 .���0M� !�  �� �� ����  )  ,$GC 

�� y.�� vV T�*� �� ��0=� ��09.�  �� h�R #�6E�� ��0=� �,�

 K��&�	=� 7���8 $6� �91 5 ��� �%,? T�*� 7��,9��

 !���� T�*� �� �� K��09.� �� ��0=� ���� K�5$L $=e T�*�

�� "R���� �� 7���8 �0V ��� .#���� "���	�  ��� �� K�

+�. �V�6E ��0=� 

��09.� N=� �� �1 ��0=� �� T�*� K�L��? $=e f=>( ��0=� �� T�*� 

��$9�� ������E ����0=� �� ��)�*� 

@��0? ��0=� �� #��'9�� $9	=� �� 7���8 ��/��� 5 �5�� *=	��$R 

���$/� ��0=� 
#$<�
� �D;8� 

�.��9� ��	� ��0=� �� 7�>=L,? T�*� 

�� $\� �9R$6 �91�� ����� �� K,� ��0=� 

�,C? ��0=� "MI� �� �9��,8 K�V �,8 �� ��,�. ��=� 

��\9�� ���� K�% ��0=� �� T�*� 

�J%�$� �� T�*� K�$� @��I� #��� 

N�� ����0=� �� K�L��? ����
�  
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�� ����� ��,6: »���$���� x�1 �6� �� �� �0� v/� Cold 

stop !#$9&� �0� �,W �,9?�.;<� @��� "I=� ,? ��� ��=�� 
5 $)R vV �� �=�� �� $� S$R v)�*� �( �� �( �� �=6 

[8 ��� �)�*� �/�� ...$9&� �� �� �� ��5� «) #��0� �M1�C�

4 .(�� ��.~� vV K$/�� #���� "���	� ����: »90 �(�� 
+�$� �� �5� �%$� ���=0<� �� ��� 5 $)R �� ��� #�09J� 5 
$)R �� ��� �� ��� K$9&� �� ��,8 �,��$� +�F�� �	� 5 $9&� 

�6�=�� �� �� «) #��0� �M1�C�8  59.(  

  

3 .K���� ����  )  ���'0L� %0N�  �� O���# ��P��� 
 

�
�  G�N��%1  

 �� �0=� @��� N�,� �,%5 !���,� ��9J� ��6���� "���	�

��,6 �� 7���8 �wJ�  ��0=� �� K����*V t=V  "8��$� K�

�� K5$L $=e 5 �1 �� N=� #��'9�� �� $F�� !��)�  �� �,�

�� ����W 5� �� ����
� K�L��? ���.  

#���� "���	� �� ��=�� ��� �� K� ��,6: »�;b� �wJ� 
�V*=W 5� �� �6 ��/��� �� !v=�� �;b� v��=� �� v=6 K�$� 

]1 "�*�5 !T�*� �0� ��� �% �;(� �,� #�� ...�,8 ��� 
K�L��? ����
� ��F�� �� ��� «) #��0� �M1�C�4 .( "���	�

 "R���� K�$� ����0=� �$)� �J%�$� �� #���� �� K$/�� #����

�� �)�*� ��/��� 7���8 ��,6 :»S$R �=�� �� �� �=�=� 
K5��� ��/��� �� v9I=� �� v�� .K5��� ��/��� $F�� �� �� 

�� Z$< ��� �� @=
� K��C9D� �� $V �
YI� !�/�� 7�J%�$� 
�$)� �9��� ���� .�)� �� ��� ��,0� �V �� �=�Y? �=.�09%� ...
�,W 7���8 ��/��� �� �� «) #��0� �M1�C�15.(  

  

4 .R�M �2��S ����   

�� ��0=� �V�6E +�. !�L��? K��
� @��,. �� �)�  �� ����

��9��� �=�Y? �E $� ��6���� "���	� . �-��,. �� �)� �D�5 ��

�� ���� K�5$L $=e K�L��? K��
� y.  +�$� �V�6E�� !�,�

"�� "�;� 7���8 �� "MI� . 7�.,L,�$�� "0ID ��� ��

»�9��,8 �� "MI� ��0=� �,C? !��0=� ���$/�  �� �,8 K�V

 5 ��0=� K,� �� ����� �91�� �9R$6 $\� �� !��=� ��,�.

T�*� 7�>=L,? �� ��0=� ��	� �.��9� «���$� �$�� ��.  

 �� �)� +�$� :;<� +�. ��=�� �� ��6���� "���	�

�� �,8 �9�;� K�V��=� �� "MI� ��,6 :»�=�=M� ���V�L��? 
�� ��F�� ���� �)� �� N-��,. �V�6E�����V "IV �� 

+�$� "MI� �� �,	9�;� ���� ��F�� ���� ...���� �0� ��5� 
�� ��JD�5 K�V��=� �,	9�;� �=W...«) #��0� �M1�C�15.(  

#���� "���	�  �V5��� S��,. �� +�$� �V�6E +�. �� K�

�� 5 ���� #���� ��,6 :»�� ��,� N/�� "IV �� +�$� �-=8 
�=%,? ��9I=� �%�� �� [D�,. �V5��� ...�;b� v-D �5� 5��� �� 
!��9�� �5��9��*6� "IV �� �� �,?�,� "IV 5 �;(� *�,F? 

�,?�,� �V O,? K*=W "I=� �� �0� �� ��� �91�� �=�,9� 
�,?�,� *�,F? �=�)�«) #��0� �M1�C�3.(  

 �� "MI� +�$� �V�6E +�. �� vV K$/�� #���� "���	�

�� ��.~� 5 ���� #���� �,8 q,�1 ���� :»�;(� �)� �� U�� ���V 
�� �� v���� ���� �� +�$� �� ]1 5 q,�1 �,��,8 #�6E �9I=� ...

�)� �� 7x�)�� �� ���� �� +�$� �;(� �0� ��$� ��$W K�DE 
$9�� �$W ���� v� K�$� ����J� �� ��=9��X6 K�DE $9�� �$W ��� 
5��� 5� K�$� �� ��=9�,�«) #��0� �M1�C�11.( 

4-1 ���%P� ����   

#���� "���	� �� ��=� ����� ��� �� K� ��� :»��� �9)� �-(� 
,? ��� :,L,� ���� �� �� �V�� v=9IV �� ,? �J��% 

���$/� K�V +�$� [%,� �,���=� �� ��� K�*=W ����
� "IV 
�� ��JD�5 �,	-)	� 5� �R� �0� !��� �)-� ���*V ,�,��V 

N��*R� �� #� «) #��0� �M1�C�16 .( "���	� �=0V ����� ��

�� #���� ��,6 :»�� v=�=� �;b� ,? 7�	����E �9D5 U
� 
��$/� ���� ...�� ��� �� T�*� �� �6 �0V N����E �V 5� 

+�$� Q�,�� «) #��0� �M1�C�16.(  

4 -2 ��T� ����  "U�� )  )0L��# 
�2 ��# )  ����M ����  

#���� "���	� �� ��=�� ��� �� K� ��,6: »"��,8�� ���V �� 
�� ��,�. ��$� �� ��$R� "IV ...x�1 ���� ��$� �9I=� �� 

����,% Client !�9IV ��$� �9I=� .$9	=� �� ��,�. 
!,%��� �,W $)R �� ��� �9��,8 �,� !#��=� �� �� N
�M�� «

) #��0� �M1�C�14.(  

4-3 �� %&� V01%� �0��� ����� �� 
�L ����   

#���� "���	� �� ����� ��� �� K� ��,6: »��� �� �,8 ��0=�   
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�� ��,8 �$� ��� �� $?�5� 5 "1�� $? 5 �5�� ��� 5 �0� v�5� 
O,&=� ���� 5 ...+�F�� !�	� �� T�*� O�,8 �� �6 �� x�1 

�;b� ����*� ��)� .��� �V N0V "IV .��� K�V��=� ����
� 
���'�Y9� ,? ")-0� �� ���� "IV «) #��0� �M1�C�12.(  

4-4 �M��0� ��N� ����  �  O�F���� ,$GC  

�� ��=� K$/�� #���� "���	� ��� :»�V�6 �D�,� ��0=� 
�=%,? �0��� 5 $6� v��� "�,�� ��#� ��$� �)� �/�� 5 
�J� �� ��� �� �9��,8 O�V ��$�! «) #��0� �M1�C�16.(  

  

5 .�L%0L� )�����S ������  )  ��-$GC  

#���� "���	� ��$9�� �� K� ���E ����0=� �� ��)�*�  UC
9�

�� ��,6: »�=�=M� �� K��98�� �� v���� �� �D�5 ��$9�� ���E 
���0=� �� ��)�*� �� $V �>�� �� �CC
? ...��� ��)�� 

K��98�� �,%5 #��� �� �9M
� ��� Nb>� �9�X6 �� y>� v9I=� 
!�=���
� K,? K������ $=AY? �� #��X6 «) #��0� �M1�C�2.(  

#���� "���	� ��=98� K� ��0=� �� d�
9��  T� �� T�*�

�� v&� @��. �� ��=� 5 ���� ��� :»��0=� �,W #��%� #��� �� 
#$� N=� T�*� +5� 5 T�*� +5� vV �� ��5� �� �� @=
� 

��98�� +�\� ����� 7���8 ������ �� ��0=� ��F� �� d�
9�� 
"IV 5 T� "��D� !"IV ��)0� �/� �� �� .�;(� �W ��5*
 

#��� �� K�,
� T� �9'V 7�,8 5� "�~� ��)� 5 K�$� ��0=� 
K�V5��� $Ax����� #��'9�� �� ��� «) #��0� �M1�C�2.(  

  

 XF   

 �� ����
� K�L��? �� ����0=� N�� ���$� !�
��� ��� Z�V

[1�( 7�=�$F? �� #��'9��  �)�*� +,-. #�/	��� ��$\�

�,� ��&'(� .�9R�� �� ��	� NV5^� K�V  �� ����0=� �� �V�

�� �--. ����5 ����X/� $=AY? �L��? K��
� $� ����,? . �� �)�

� ��� �� @�x� ��� � f=>( $=e K�L��? !NV5^ �� ��0=

��E "�� . �D;8� #$<�
� @)� �� T�*� �� �L��? :,� ���

"�� . ����� "��,8�� T�*� �� ��0=� �D;8� #$<�
� ��

����� ���� K�5$L $=e K�V . ">? �� �����0=� �,C8 ��

�E K�$� �D;8� #$<�
� �5$� ��)�� !��9IV �0=� N�,�  �V

"�� $9	=� .Bardey  5Lesur �=� �,8 �J
��� ���� �  ����

 �� �1 �� N=� #��'9�� �� "�� 7��M. �D;8� #$<�
� ��

"MD�$�  �0=� N�,� �� ���� �9���&� K�V)20 .(Barros  5

 K�$� �D;8� #$<�
� �� ���=�� �F=9� ��� �� ����)0V

�J%�$� ���J? �-0% �� �?���8 �V 5 N����E �=� �� �V ����,% 

)30-18 �
��(  ���� �,%5)21 .(Pauly )9( !Barros  5

 ����)0V)21 ( 5Broomberg  5Price )22( �� ��.~�  �����

 ����0=� K�5$L $=e K�V�L��? N��*R� [%,� �0=� N�,� ��

�� �� �9'6 �D;8� #$<�
� �E �� �� �,� �,� .

Bickerdyke ����)0V 5 �� �$�� �,8 �J
��� ��  !����

��� �,%5 @��� �� T��*� �� @��� �0=� �� ����� �� !���� �9

�� �L��? �� �?���8 ����0=� h��$� ���  �0� �R��� �� ����

 ����)13 .( K�L��? �� �� �D;8� #$<�
� N�� 7�J
��� ���

�� �=�Y? ��0=� f=>( $=e "�� ,I0V $L�1 �J
��� �� �� ����.  

 @��,. �� $/�� �)� #��� @��I� K�$� T�*� �� �J%�$�

"�� $AB� .. �5�� �V�6 ����0=� �&�? 5 ��8 K��0=� 5 "-

�� �J%�$� T�*� �� ���$/� �R� K�$�  �5$� ��=�� �� ����

�� vV�$R �� ����
� K�L��? ��� . �� �� K$/�� v&� @��.

���� ��\9�� !"�� ��X6$=AY? ����
� K�L��?  T�*� �� ��0=� K�%

�� ���� . +;D� T�*� �� ����� ��\9�� ����0=� !��b� K�$�

� K���� ��5������ *�,F? �,8 �
I� �� � . 5 ��,M>�

�� ��	� ����)0V  UC
9� ��)�*� 7���&}� ]M< �� ��V�

 �� �� 5��� ����� 5 :,� "��,8�� ����� �,8 ����0=� !��,0. 5

 ����� T�*�)23 .(Bickerdyke 5  ����)0V �,8 NV5^� ��

�� ��=�  ����0=� �� �	
� �� N��*R� �� 5� 7���\9�� !����

�*R� [%,��� 7���8 �� #��'9�� ��*=� N�  �,�)13 .( g��9�

���� "����� $L�1 NV5^� �� �J
��� ���.  

�� y.�� vV T�*� �� ��0=� ��09.�  h�R #�6E�� ��0=� �,�

 K��&�	=� 7���8 $6� �91 5 ��� �%,? T�*� 7��,9�� ��

 !���� T�*� �� �� K��09.� �� ��0=� ���� K�5$L $=e T�*�

��� �� 7���8 �0V�� "R� ��� . *�,F? �� ��0=� ��09.� "-. ��

���Vx�� 5 7���8 �V�6 !T�*� �� Z$C�  �� ��,�

K����,� ������ ��0=� K�$� �����W )24 .(Bickerdyke  5

�� �.�� ����)0V  ��$� �,>� �� ����0=� �� ����

v=0C?  ����
� K�L��? ��F�� K�$� �� ��=�� ��)�*� �� K$=6
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The Role of Patients in Induced Demand from Experts ’ Perception: 
A Qualitative Study 

 

 
Elahe Khorasani1, Mahmoud Keyvanara2, Saeed Karimi3, Marzie Jafarian Jazi1 

 
 

Abstract 
 
Introduction: Induced demand utilizes the advantage of higher information in respect to patients and too 
much care is presented with suspicious value. Therefore, the theory of induced demand is based on the 
assumption of asymmetric information between physician and patient. The patients do not have sufficient 
expertise to assess the level and quality of provided services. They rarely know what and how much 
medical care they need. In fact, due to some reasons, patients can influence the demand induction. They 
have unlimited wishes and desires in respect to the offered services. This article examines the role of the 
patient in the phenomenon of induced demand with the use of the experiences of experts of Isfahan 
University Medical Sciences, Isfahan, Iran. 
Method: The present research was a qualitative study. Semi-structured interview was used for data 
generation. Participants in this study were people who had been informed in this regard, were experienced, 
and were known as experts. Purposive sampling was done for data saturation. 17 people were interviewed 
and criteria such as "reliability of information" and "stability" of data were considered. The anonymity of 
the interviewees was preserved. The data were transcribed, categorized, and then used the thematic 
analysis. 
Results: In this study, according to thematic analysis 5 main themes and 7 sub-themes were extracted. 
They include the experiences of experts about the role of patients in induced demand. The 5 main themes 
include incorrect demand of patient from the physician, patients’ excessive trust in the physician, patient's 
desire to use much more free services and without copayment, patient’s unawareness, and free access to 
physicians. Each of these themes includes some sub-themes. 
Conclusion: The results of this study on the role of patients in induced demand help the policy makers to 
consider patients and related factors in their strategic planning in induced demand. 
Keywords: Induced demand, Healthcare, Patients 
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