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J��)��3�+     '�5�K>�� ��+ ���.+�� 	��Aberdeen  -��

     ;L���1 6� ���34 � "M��4�> �� "����>E <���� "�,M

	��+ 6��> ���  "��?��+ ��4 ��F>� )Clinical practice( 

 ���.>��)1.(  ���) 6� "$6�E Q�.�) �����   8�� ��+ "

(��)� 	������ "��?���+ Q���.�) .������ ����� ���$� 	 

       8�$%� 8�� ���4 ��2R+ 	���+ "����>E ;I� "#$%�

�S �+ � QR� ���.+ "�3� �() )2(. 

      ����� ���� U�� ;�R�.� ��+ "��?��+ ��� 	��/���

"� 834 ��4 )3(. "M�7 6��   ��+ "���>E ���W7� �2R+

����,� ��F>� �2R+ 	    "�� 8�34 "�#�%�M  ���4 )4 (  ��4

 6� "3R� YZ+����[� + ��3�+ 6� (2L��� �"� ��3$  ���E 

)5(. ����+'��C���)� =���+ 	  6� ]����^E �� "��?���+ "�����>

��� �2R+ �+ (��R>�� 	 "� �F�� ">���� ����� ���/.  

 J��+ =�>�LQ4�1 �+   "����>E   J��� _��2��� � J��+

 �+ JE � "��?�+ Q�W������M ">���� 	���   ��+ �� FK>��

"� B�K� "���>E 	��/���   � ���4 ;���    ��+ 	���+ ��

 �� "��?�+ ���W7� J���E ()�"� Y��%M�  ���� )6(. 

�� (��R> ���$ J��+ (C/     _��2��� 6� ���R+ %��� a��

'���E �+ "���>E J��� 	 J��FK>�� "��?�+ 	��4� JE  ��

�,?�!� �+ �� 	 "3> B�K� "���>E ��K�+ ��4 )7(.   

-6�E Q�.�) ��  �� ���� ��� ��� �K4 "#$%�

 ���c��� F��K>�� ���+ ;���d�� H�� ����� e���� ���� ����R�

"� ���/ .        "�7 �� ���� =��� ��4 (�)� =��� ��+ ��2�

'��� ��$�+ �K5��� � 	��+��4 �"��?�+ -6�E 	�� . �+

  '����E (��> �+ ���� ��� -6�E ��5�� ���2�   	6��)

 ��2� 8�)Base(     "�1��7 �"��?��+ ���� -6�E 	��+

'�$  �>�)8(g  J��FK>�� �G�� 6� �� �;3� ��[� �� ���

'��� �)� '�/��� 6� �� � "��?�+ 	��J��� '��� =��   ����

 '�K> ;^�1 ���� ��� 
��� -6�E 6� �d[� =��

()� .=�� =�$�� �G> �� �+ H�1  '���/ �4    ���� 	���

  	����� -6�E �� �� �� �S � -W� (��R> �����

 ����2� 
��� �)��"�   ��K�� ��+ ����3> 	   ;#�K�

"� Q�)� .�K�� 	  J�+ A)����> �"$6�E ;#K� =��

()� ���� ��� 01�2� 	��+��4 ]!) .  

   "#�$%� ���� '�5K>��   ���6� 	�) 6� J�RC�^�

   	�5>6��+ 	���+ h2��)Reform (  ���$� -6��E �� 	 

H�) �� �>3> 	��+ � '�$ �R,�� "#$%�    ���$:/ 	���

���>�+ 	 �RS�� 	 ���6 '��4 ��S� �� "��?�+ @��� �+ 


()�.  �.� =�� 6� "KZ+ %�> "���>E '��/i  ��+ �� (�?�

()� ��M�/ '�R�.  �,?�!� =�� ������� -�� 8� �+  �	�

")��+ �+ �&  ����>�+ ���D�� ��j  	%���  ��$' 	 -��   	���

�������,� 	  "������>E � "�!���) "������>E �"���#�%�M

  8��k?����)���� ��+����4 8������4 �� ����K�+ ���4 ( ��

(����� "�3� "���>E 
��.   
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+ �,?�!� =�� ������� ��^  Q��> �� 	�  ��� H��)  H��) 

 "����d��90 -1389  �� E '����/��> '�#��K>�� "���  	

 "#��$%� "#��$%� ����� '�5��K>�� J�RC��^����$ ����F>� .

����< "���>E ��� �� �� ��� + ���^ "�3� �  	�G>

��F>� "� ���:� .  

6� 0�1  	�G> H3,� �7 �+ "#$%� J��FK>��

 ��L ��� 	�G> "���>E 
�� 	��+ �4 ��R� �� �� A?�

(2j "� ��> ���4 .JE 6�  =�� �� J��FK>�� o�6� �4 �S

     "�� �� ��4 ��� ����M� �(�)� "L�C�� ���4    8�� J���

�>3> 	 �3> p.�� "M��d� . 
�)� =�� �+ 8� ��

 �4 �� ��)       ���$�� ��S� ��4 ���R� h�3F� �� ��/�

�$�+ (��C/ H�) Q�> J��FK>�� �'�$    ��+ 	��G> 
��

 �����,� 6� "2?�!� �+ ��Z��E ;#$ 	    "����>E �"�#�%�M

 8����k?���� "������>E � "�!���)) 	��5>�����d�
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"#$%� (    ���1�> "����>E 0�1�2� ��+ @2��� �4 	   ����

)'�$ 	 "��?�+ ("� c��� ���$�+ ��$ .  ��4 �� �� 8� ��

 �c��� H3,� 	���� �+ 
�� ��5�����/�.  

 %�> "�3� 0�1 6�   "��3� 
�� '���/ ��� =�+ 6�

       6� '���/ �� �"M���d� ���^ ��+ %��> ���� "���>E

  ������ J��F��K>�� 6� '����/ �� � ���.� J��F��K>��

�>�$ p�Z�>� .'��/ =�� ���M�   
�� �� ��+ =#3� ��

   J�2���K� A�?�!� %�> 	�G> 3> (�M���� ����� .   =��� ��+

 A����80  �� FK>��4  '��/20    "+���6�� ���� '�C>

���M�/ ���L. H�� '��/ ���     ��+ "��3� � 	��G> 
��

'�$ 	 �$ ����� "��?�+ .��� '��/ ���   ��+ "�3� 
��

'�$ 	        ;�2L ���>�� 	��G> 
�� � ��$ ������ "��?��+

)'�$ J��+ "��?�+ 	 (  �����/ ������ .  ��) '���/ ��� 

��'�$ �+ 	�G> 
 	   "��3� 
�� � �$ ����� "��?�+

 ��>��)'�$ J��+ "��?�+ 	( ����/ ����� ;2L . '��/ ��

  '��$ ��+ "�3� � 	�G> 
�� ���R� 	   ;�2L)  J���+

'�$ "��?�+ 	( �$ ����� .  

    �� =�5>���� H��,� B��[�� �+ J��FK>�� ���� (RS

 ;2L ���EJ (M�/ ���L UW� ��.  �4 ">��FK>��  h�3F�

Q�> �� H�,�  ��� � H�� H��) JE   ���  =��+5/14  �5/18 

 ��+���M�� '�� �,?�!� �+.  

 =��r3� �� �4 	���M� 
�� �� �.�S �� 6� Y�+

"�3� (2�D �>�$ 9:1 �,?�!� 6� ����$�� . "���+ 6� 

J��FK>�� ���� ��  �7 =#3� �+ �4 A?�!�  ���� 

�G> J�1��7 )'�$ 	  "��?��+ (�� 6�  ����)  J��F�K>�� 

(M���� '���4 =�� 	 '�$ + �()� �>����+. =���+��+   ��+

) ��� "1��7i����K)�� �� H� 	     ����M� =��� �"���R>

9:1 �,?�!� 6� � "��)��$ �>�$.   

���/ �� �4 " Q�   � 	��G> -�� ��+  Q��  "��3�

 ��>��� -6�E  �I4���1 ��.�S �� �� "��D�� A?�!�

 �� �+ �� �.�S J��6 6� �^�� '���� s�d���.  

   H��) �� ��4 (�)� �4t �+ �6u    
�� �;�2L 	���

�C� 6� "�3�� 	 Q�> �) "� h��$ H�)    �� "�?� ���$

 	��R�K��  �7 
�� =����C� 6� 	  H�� �����/ 6�DE. 

.�S �� 	����� 	  �JE H��'��/ 	��+ ���  �6u ��4 "

'�$ �+ 	 ��>��+ �� "��?�+� + �  ���� "��4 ��^� � 

����?�� H��^� 	  
W��4E��%��/�+ "��$6� ������/ . 6�

�C�� 	  �) �7�        ���� ��+ '���/ ���R� ��� 	���+

��1�� �+ ��C� '�%>�� 	  �� ��S�E��.   

 �4 =�� �+ �S� �+�,?�!� 	    J������ 	���+ A?�!�

    A2�) ����� J����� � ��� J���Bias    J��6E e����> ��

 J�#�� ��5�� 	) 6� � �K>Contamination  o+���� 

 �)�+ ;L��1 �+) ��J��6  H�+ � �� H�3�1� ���>�����

   ���L�� ����) 6� ��K�+ '��/ �� =�+ o+��� J�$ ��+( �

$6��� "+��   ��,?�!� ���� J��FK>�   J����� � ��>��� ��

     ���� J����� � ���� J���� ���>����� 6� Y�� � ������ 

 8� @)�����K)��  �$ ��F>�.  

'�W� �+�  "�+ J����� B�L� J��6 6� J��FK>��   hW�7�

� (�� �,?�!� �� �>�+&-��Z� ��j '���4 ��  ����5> ���L .

��3F� J��� 6� 
��� %�> "�3� 
W4 �� 	  �)i �u�

  �) "L��C�� ��^ �+ ��+�K�i    F�K>�� ��� 	���+ �� "?�

   ���4 (�2j �� 	� "��3� �� "��C$ v)�� � �3>  �!�. 

o3S '��� J���� ��  	��+�> e��(M�/ ��^.  

) ;��$ �"��?�+ "��/E YF�) J�6Ei  "��?��+ �u�

 �����  �4 �+ ��� "���>E ����� �7 �+  Q�[��.�

 8� A.4 ��^ �� ��� ��+ '�K> <���� FK>�� �+

JE �+ v)�� J�#�� �"��?�+ '�/��� ($�� �S� �� .  

���4 	   ���> @�)� ���W7�   ��%�M�E  	����SPSS 

 �Z�.> 	 18 )version 18, SPSS Inc., Chicago, IL( 

 J��6E 6� '��C�)� �+ �   	���Student-t  �2
χ   � ���%F�
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���	 	
  

�,?�!� =�� �� 80  �� FK>��4  '��/20  ��� '�C>

���M�/ ���L "+��6��. �c��� '�$ �+ 
�� 	  "��?�+ 	

 �	�G> � "�3� 
��� 	��+ H�� '��/ �� '��/ ��

 ��� 	��+ �R��"�3� 
�� � �) '��/ �� 	��+ �R��

 	�G> 
�� (�M�/ ��F>� .   
�� ����R� '���/ ��

'�$ �+ "�3� � 	�G> 	      	��w� @�[M "��,� ;�2L

�$ ����� .  

� H�� '�����/ ��  ���8 F���K>��	 � ����.� 12 

FK>��	 ���� �  ��) '��/ ��9  F�K>��	  � ��.� 

11 FK>��	  �����    ����R� '���/ ��7  F�K>��	 

.�� � 13 FK>��	 ���$�� ���L ���� .  

    ���/ �� J��F�K>�� "���.�S o��6� 0�1 6�'  ���� 

"���,� �����C� (��$��> ���S� 	��� )05/0 > P( ) =����

 �.��[��R��  	��+/'�� �$ ��F>� "�3� 
�� 	��.( 

()� �4t ;+�L ��#> �� ����3> (2j sd� ��:  

y?� : ������6 	 	�G>� ��%/�+ J�����   ��+ '��$ 	�

�� �� '�$ 	���� '��/ 	 "��?�+    �'��$ =��� ��L�M � 

) 	����i�+ "�u� �+ "$�5> '�/��� .  

p :�!�1 �� 	    ��+ '��3> (.�+ 6� '�3> '� �"�3�

   �+ ��4 ��3> ���� s�d��� J��FK>�� "��?�+ -�5> �

 '��3> '� � ����/ "1��7 "2�4 ��^ 	  "L��+   '��>��

) �+i"�3� �u��   �7 J�Z�)� � ku� ��.S 6� �4

�+ '�$� ��4 ���� s�d��� .EJ  ��   "+���6�� ���� �

(M�/ ���L� �+ "$�5> "�3� ���3> .  

 =�5>��� ���3> "+��6������6 �� "$�5> 	 ����,� 	 

"#�%�M ��  H�� '��/   A����� ��+ ���R� ��3/2 ± 2/6 �

8/0 ± 8/5� 1/1 ± 4/3  �3/1± 3/5 �����+ . J�����6E

 ��� J�K> 	���E �4� H�� '��/ ���3> =�5>���  �+ ��� �

"�,� �7 '��/ ���) 6� ��K�+ 	��� �� �+. 

 �� ���3>  "+���6��  "�$�5>   �) ��+ _�+��i�u� 

"�!) "���>E   ����R� ��� H�� '��/ ���3> =�5>��� �

  A������� ����+2/1 ± 1/5 �8/0 ± 8/3 �5/0 ± 7/2 �   

7/0 ± 7/2 �+ .  ��� J��K> 	���E J�6E  ��4  =�5>����

H�� '��/ ���3> + �  "��,� ��7    ����) 6� ���K�+ 	���

'��/ ��  �+)01/0  =P .(  

 ��) ���+ _��+�� �����3>i�u�  "��$�5> "�����>E

8�k?���� �� %�>      A����� ��+ ����R� ��� H�� '���/   

4/0 ± 4/2� 5/0 ± 5/2� 2/0 ± 3/2  �5/0 ± 5/2 �+. 

    '���/ ����3> =�5>���� ��� J��K> 	���E J�6E   	���

y����Z�� "���,� �����C� ��> �5����#� ���+ 	��� �����$  

)05/0 > P.(   

 =�5>���) �+ _+�� ���3>i�u� ����,� 	   "�#�%�M

 ��H�� '�����/  ��J�������� 1/2 ± 0/6  � �� J�����.�  

5/2± 4/6 �+ .'��/ �� ���3>  8�#C� �+ y��Z� 	��

 H��S �� <�S1  J�K>()� '�$ '���.  

  

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

����  
���	�� � �����   �����P ���� ����	��   �����P  �!�"��#�� ����	��  �����P  

�$%  ��&#  �$%  ��&#  �$%  ��&#  

�#
  5/2 ± 4/6  1/2 ± 0/6  7/0  5/1 ± 4/5  9/0 ± 8/4  6/0  3/0 ± 3/2  5/0 ± 5/2  8/0  

&#�  5/0 ± 7/5  1/1 ± 9/5  8/0  7/0 ± 7/3  9/0 ± 9/3  8/0  7/0 ± 7/2  3/0 ± 3/2  6/0  

&'�  3/1 ± 6/3  8/0 ± 2/3  7/0  3/0 ± 5/2  7/0 ± 9/2  6/0  3/0 ± 3/2  3/0 ± 3/2  0/1  

&���.  5/1 ± 7/3  1/1 ± 3/3  7/0  8/0 ± 8/2  6/0 ± 6/2  8/0  6/0 ± 6/2  4/0 ± 4/2  8/0  
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�,?�!� =�� ��F>� 6� 9���  �� =��,�&   A�?�!� ���D�� ��j

      "��?��+ -��5> ��+ ���� "����>E -6�E �� 	��+��4

J�����/��M ���+ .(Z��) 6� "��#� "�����>E 
��  =�����

 �� ���� ��� 
�����$� J��FK>�� J��� 	   "#�$%�

=�� �+ J��FK>�� 6� 	���.+ �4 ()�   "��4 (�3�� �4

"� �� 
�� ��>���  6� "?� _��2���  ����"��  JE   hW�7�

�$��> "M�4��  �=���+��+  '%��5>� 	    	��/���� � ��,?�!�

�>���> �� �6u "[3� .    �� "������#��� (�RS =��� 6�

  J�>��)��$ � -6�E (�C�4 �2R+ (RS-6��   	���

 	����/��M A��?�!� "��?���+    "��%��.+ (���3�� 6� '���$

(��)� ��������+ .  �� ����M�/ ����^ ����,?�!� ��

'�5K>�� ()� '�$ '��$� ��� =�� �+ %�> y��Z� 	��.  

���,?�!� ��  @��)� ���4 	�Drake (��M�/ ����F>�� 

  �� "������>E 
�� 	��/������ ����2R+ 	�������#���

 ���$ "��)��+ "#��$%� J��F��K>��.  ���,?�!� =���� ��

� �2R+ 	��+ '�� =���R+ �>��4 ��R�K�� J�[[��   J��)E

 
��� 	��/����� J����4�   � "���3� Q�����C� ����F�� 

JE 	��+ 	��+��4 "� �� �$�+ )9(.   

���,?�!� ��  @��)� ���4 	�Sasha �  �� J�����#3�

'�5K>��  Huntington �$ ��F>� '���� �u����   J�%���

 >�� =��+ �� "���>E 
�� "KZ+�j�   "+���6�� J�+F�K

����/ . �+ "��d�� y��Z� o7�[� �� J��FK>�� =�� �

  @�)�� �75/5     ��>�+ '��>��:/ �� '��� =��� '��� .

 �� J��F��K>�� =���� �����3>2/38  �� ������ ���^��

� H2L ;+�L ]!)  ��8/41    y�,�� ]!�) �� �^��

�+ .3/16  
�� �� �^��E ��{�� "���>	   � "�����

7/3  �� �^��>E "���Gross �>�$ ����� . e���> =��

.� �4 ��� J�K>�i   ���+ '�5�K>�� =��� =�?� -��  	��� 

��4� 
�� 	��/����� ]!��) ���2R+ (��RS �� 	������

���4 t�Z�� "���>E )10(.  

�,?�!� 	 Tosteson ��1�� =�+ "���S 	    ����� ����

��1�� � 	     ����+ F�K>�� ��4 ">�4 @���$ �� �� "��?�+

     ��GM�1 ���� Q�4 J���6 ���� �� �� 	����6 ���W7� 	 

����4 ����� "��� A��)����> ���>�� )11(.  ���I4� J��F��K>��

     "��#����4 Q����C� ���+ J��2> '����3� ;��?� ���+ �� A�?�!�

 "�� -���M  ����4 )12(. ��  ��,?�!� 	   ����C��  y,��

 	����)� o![� J��FK>�� ���W7�  ��!�1 �� ��#���E 	 

       8�� ��+ 6���> � ���4 -��%�/ �� "����>E "��?�+ ��+��4

���>�+ 	     J��F�K>�� �� "��?��+ ��+���4 �+ "��2� "$6�E

Undergraduate  	���� �� (.>��)14 -13(.  

    ��!� J��� � =������ ")��+ �+    
�� �� '��$

"���4E "���>E  � ���� J��?�) "7 �"#$%� �2�,� 	��

�.��[� 	  �� �+�K� ���� �+ JE� J�RS 	���K4 A�D

�)� "�   	����� �� 	����+ "������� �4 (M���� J��

()� '�$ ��F�� ")�� . '���� 9:1 �+ �>�� =��  6� 	�

 6�DE "��?�+ @2��� A?�!� B�C�� � 	���� ��D A?�!�

 ()� '�$)16-15.(   

 A�4 "?�� ��) %�> � "���>E �?#��4 ")��+

��>E |�%+ "� ��4 ()� '��� J�K>     ��+ ����� =��� ��

 %���� ��+��4 Q4 A?�!� 6� e���� ()� '����/  ��+ �

 	��+��4 ��#> (3))    �8��k?���� "����>E ;���$

   �����,� ��+ @2���� "�!) "���>E 	    ����� �"�#�%�M

  � "��#����4 @2����� "/6���� ���+  "��K��}� A��?�!� (

��M�K�� �>� )17(.     ���,?�!� "�)��+ � ����[� =��� �+ 

��F>�    ��K4 ��5�� �� '�$     �� ����� e����> ���& "��

()� '����/ ;^�1 .  

�,?�!� �� 	 Teichgraber  ������� J���#3� �  	�

   ���^ J��F�K>�� "���>E -6�E �2R+ (RS ��

(M�/ .  � Q#�$ "M��/>)���?�� ��F>� �,?�!� =�� ��
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   	�� ��+ "#�$%� H�� H�) 	FK>�� �� @)� =5?

    	��/���� ��5�� 	F�K>��  "��?��+ "����>E  ���2R+ ��

�����KZ+ )18(.  =�����r3�e������> ����,?�!� 	 Boon  �

J���#3�  �4 ��� J�K>�,� 01�2� J��%M���� 	  �"#�%�M

 ��>���5>������d� "�������>EClinical procedures� 

Clinical presentation � Clinical case studies 

 ;�R.� J��FK>�� 	��+ �� "���>E QRM"�   ���4  ��+ �

 "��?�+ �#C� �$�JE ��  834"�  ���3>)19(.   

�,?�!� ��  	�6� �5�� J�[[�� =�3�  �$ '��� J�K>

 ���4 6� '��C���)�4 ~%��S ������,� 	 "��#�%�M ) �'�����K�

o3��) � �� �<��3? (��   ���+ ����� "�����>E -6���E

(�3�� ���� H�) J��FK>�� =�.>��   "�!�) "���>E

��      ;F�.� '��>��� 8�$%� 8�� 	��+ ���4 JE �   ���

 QRM �+ <���� -�� =�� �4 ���M�������� 	�   "����>E

����,� 	��+ 	 "� 834 "#�%�M ��4 )20(.  

 �,?�!� =�� ���>�� �� ������ ��F�� �+ ��  -6�E

   "��)��+ ���+ "��?���+ A��?�!� J����4 ���� � "�����>E

'�$ =�� "KZ+�j� 	 Q������� "$6�E . ��,?�!� �� 	 

"�,� ���C� ��    "�>����M ��G> 6� '��/ ��R� =�+ 	���

   (�$��> ��S� "���.�S o�6� � ���M�.   �� =���+���+

�,?�!� e���> 	    ��K> ���F�� "���/�) �� .  ��+ '�W��� 

+ J��FK>�� �'��/ �� "M��d� ��^   y���Z� 	��

    "���+ "�)�� 	����+ �G> 6� "�#K� �4 ���M�/ ���L

����> Y�� �5�� "{,+ �+ J��FK>��.  

�,?�!� e���> 	      ��+ _�+�� ����3> "�)��+ �� ��

)i�u�  �����,� 	  "�#�%�M  ��� J��K>  ��4   6� "����/

 
��� �4 J��FK>��	�G> �    '��$ ��+ �� "��3� 	 

��� ���S  ��M�/�+ ��>�  �����,� 	    6� ���R+ �� "�#�%�M

 v)�� J��5���>��� �  ��>�3> A.4 �� 	��R+ ���3> .

"� J�K> A�!� =�� ����,� ��D�� �4 ��� 	  �� "#�%�M

� 	�G> -6�E "�3�     "��?��+ -��5> ��+ ��� "���>E

� J���/��M&  �� =��� � '�+ ��:/��j&  	��G> 
�� �� ��j

"�3� 
�� 6� ��K�+ ()� '�+ .  ��+ e���> =�� =���+��+

  ��,?�!� 6� ;�^�1 e���>  	Teichgraber �  J����#3� 

)18 ( %���> �Boon J�����#3� � )20-19 ( (��[+�!�

($�� .) �+ _+�� ���3> "+��6�� ��i�u�   "����>E

"�!��)�    ���+ (2��.> �� 	����R+ �����3> H�� '����/

'��/ "� J�K> �4 �>�3> A.4 �5�� 	��   ���D�� ���

      ��+ ���� "����>E 	��G> -6��E �� "�!) "���>E

� J���/��M "��?�+ -�5>& (�)� '�+ ��:/��j�    ��+ "�?�

()� '�2> ��:/�j� J��FK>�� "�3� "���>E.  

    �) ��+ _�+�� ����3> "+��6�� ��i�u�   "����>E

'��/ 8�k?����  �K> '��� "���C� ���R� �� H�� 	��

 �4"� J�K>  ��� 	�� �+ '�$ =��   "����>E 	��/����

 � J����/��M 8�k?����&   (�)� '��2> ��:�/��j.   ����$

��� =�� (���      �� 	k�?���� 0��2� J��+ 8���w�

 �5�� -�� �� �+ �.��[�)����,� 	   "�!�) � "#�%�M

 J��F��K>�� ���4EJ  ����F>� �5����#� J���+ 	�� ���+ ��

"� �>��� (�$�+.    �� "+���6�� �� =���r3�&  (��.�S ��j

	��/��� �+ ���M�  J����� J��� "���C� ����/ �ZK�

������> ���S� J����.� � ."��� ���F��> =����  ���4 �>���)�

����F>� �W������ ������6 �� '���$ 	  "�����>E -6���E

"��)��> ���� 6�� 8�k?����  (�)� 	���   �� "�?�

����,� -6�E 	      ����.+ "�!�) "����>E � "�#�%�M

�i()� '�$ oL�� �j.  

��+ �,?�!� e���> �+ 	 "� �G> �+ ��  ��)�  ��4   ���D��

   Y���+ (�)� ��.>�� "���>E -6�E �� "��?�+ ��#>

 �+ �� J���/��M "��?�+ �  �����6 �� s�d� 	  �����,� 	 

 ���� Y��%M� "�!) "���>E � "#�%�Mg    �� ��� ��/�

����6   J����� 8�k?���� "���>E ��3S 6� �5�� 	��
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�&()� '�2> ��:/��j�    =��� ��+ ��S� �+ "?�  � ��4  =��

 �� �K4 �� '�$6� �+�F�    �����6 =��� �� "����+� 	��

"� ��3$ �+  ���E��4 6��     '��+ �������+ "+�� 	���

()� .   � '��$ =��� 	�� ��1W^� ��F>� � ;�3#� �+

'�R+ %�> "� �5�� 	���K4 ���+�F� 6� 	��/   ��+ J��

�[M�( ����6 �� 	��K�+ 	�� 	    �� "����>E -6��E

 "#$%� J��FK>��(M�� ()�.  

  

� ��)� ���#��*  

=��+  ���)�     J�������4 	���#3� 6� ��?�[� J�/���.�>

���K� ��� '��/" '�#K>��  ��� '�5K>�� "#$%� 	

 J�RC^� "#$%�	��%5)��) "� ����3>.  
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Effects of Integrating Applied Material in Traditio nal Anatomy Education 

on Medical Students’ Knowledge 
 

Hossein Sadeghi PhD1, Hamid Bahramian PhD1, Arezoo Mosavi-Alkazemi MD2 

 
Abstract 
Background: The necessity of modifying the content of basic sciences curriculum has been 
emphasized in recent decades. The Department of Anatomy in Isfahan University of Medical Sciences 
(Isfahan, Iran) has been responsible for a part of this modification. Therefore, this study was planned 
and implemented to integrate physical examination methods and surface and radiological anatomy in 
the applied anatomy course.  

Methods: This interventional study was performed in the Department of Anatomy of Isfahan 
University of Medical Sciences in 2011. Students of medicine were allocated to groups one to four to 
receive conventional training, applied training alone, theoretical training alone, and theoretical plus 
applied training, respectively. At the end of the intervention, the students’ clinical knowledge was 
evaluated and compared. 

Findings: The groups were not significantly different in terms of sex distribution. The mean score of 
knowledge about physical examination was significantly higher in the first two groups. The highest 
score in surface anatomy belonged to the first group (P < 0.05). There were no significant differences 
in radiological anatomy scores between the four groups. 

Conclusion: Its seems that integrating clinical material in the anatomy course could improve the 
students’ knowledge especially about physical examination and surface anatomy. More complete and 
enhanced versions of this program will definitely promote better learning of anatomy among students 
of medicine. 
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