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 I�"D �� �D�+ ��2 ���)- � �"�: O�� ���)- �� �
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 (��&1 .+��,� -��� ./012 3� 3'�4' +#5�� �/64& %�� ��  

	
 ����  

�����  

�
	�  �����
  ����  

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

)*+,-.  �/���!� 0  0  1  0/4  5  0/20  

0	+�  9  3/33  10  0/40  12  0/48  

1�2/�  10  5/37  10  0/40  7  0/28  

3��4+5  6  0/25  4  0/16  1  0/4  

 7�)���(  )25-21(  8  3/33  6  0/24  5  0/20  

)30 -26(  7  0/25  9  0/36  9  0/36  

)35 -31( 5  8/20  7  0/28  6  0/24  

)40 -36( 5  8/20  3  0/12  5  0/20  

0 ;. �<��  12  0/50  14  0/56  16  0/64  

0 ;��  11  7/41  7  0/28  5  0/20  

�=�>�  2  3/8  4  0/16  4  0/16  

��?�
�  �@���A  4  0/25  0  0  0  0  

��B" 16  3/58  18  0/72  19  0/76  

0,-�  2  0/1  1  0/4  0  0  

�! ��A  3  5/12  6  0/24  6  0/24  

  
(��& 2. 8/9'�/� � :��;'� <���'�#$� "��#$� � ���� ��� ����� �< �< ������� ���  

�����  ���� 	
  ��� !   ��"�	��± �����	�#� $��%��  

��@5 C<! �D�B"  � �
  25  12/5 ± 33/24  

7+E#<   25  98/6 ± 04/18  

��+
  25  94/5 ± 16/13  

F#<��� �D�B"  � �
  25  66/6 ± 96/90  

7+E#<   25  38/10 ± 56/80  

��+
  25  28/19 ± 04/76  

  
 (��&3 . ����� >,�#'Kolmogorov-Smirnov -��� %��� "��#$� � ���� ��� ����� �< �< ��  

����� 	
  

���� 	
  

��&' (�) ����� *���#� ����� 
Z Kolmogorov-Smirnov Sig Z Kolmogorov-Smirnov Sig 

� �
  68/0  72/0  82/0  51/0  

7+E#<   62/0  78/0  61/0  84/0  

��+
  81/0  51/0  90/0  38/0  

  

 I�"D �� �D�+ ��3 ��|��@�  ��)�+ ���� I���� �

 ���)- �� !��JKolmogorov-Smirnov   "�# �&���

 �B ���)-Z Kolmogorov-Smirnov    �!���J ��& ��

��p� ����&
 � �"�: ���)- �� �� ��   ���
 � "?� �
�
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 �"��
�    �- u����� ��B �"# 
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 ��

 I�"D ��4 %&
 !"# Z�
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!���- �B ��
 �� �D�+ ��  �F  �� �� �� !"# ��&�d�
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�
� �"�: � ����&
 ���)-   )
 ����B ��
�

05/0  %��������&
)20/14  =)94/3(F  �001/0 < P ( �  

)32/6  =)93/3(F  �01/0 < P(�� $  �M��� ���J ��
 �
�+

 ���p� 5��@+ �B %;�J     ���
�D
 ������B��B ���� ��
�

!��J  �&��� ���� ���)�?�# � ��A��� �"��# (  ��� ��

  ��
� ����D� �!"��# N���M�
 �����)- �� .  ���&��� �
����

  !���J �� 5���@+ �3��3^   ����)- )
 ����    �����p+ ����

 I�"D �� �B "# !��@�&
5%&
 !"# Z�
�J �.  

  
 (��&4 .-��� @'�,��� A/B;2 ����� >,�#' "��#$� � ���� ����� �< �< ��  

�����  +����,! -.&�  +���/0� 1�20�  �3�� 4���� 4  +���/0� ��"�	��  F �& � 56# 4���  

��@5 C<! �D�B"  � #<G 7+!  20/1553  3  72/517  20/14  001/0 <  

� #<G �#��  48/3425  94  44/36      

0A  69/4978  97        

F#<��� �D�B"  � #<G 7+!  95/3492  3  31/1164  32/6  001/0  

� #<G �#��  07/17122  93  10/184      

0A  03/20615  96        

  
 (��&5 . +D/E62 ����� >,�#'Tukey -��� 8/� "��#$� � ���� ����� �< ��  

���� 	
  ��"�	�� +�	7!  �����	�#� 4	68   56#�& � 4���  

��@5 C<! �D�B"  � �
  7+E#<   *29/6  72/1  002/0  

��+
  *17/11  72/1  001/0 <  

7+E#<   � �
  *29/6-  72/1  002/0  

��+
  *88/4  70/1  02/0  

��+
  � �
  *17/11-  72/1  001/0 <  

7+E#<   *88/4-  70/1  02/0  

F#<��� �D�B"  � �
  7+E#<   *39/10  49/2  046/0  

��+
  *91/14  09/4  001/0  

7+E#<   � �
  *39/10-  49/2  046/0  

��+
  52/4  38/4  642/0  

��+
  � �
  *91/14-  09/4  001/0  

7+E#<   52/4-  38/4  642/0  

05/0 < P*  
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"���J . I�"D �� �_���^5 �� �f,7�  ��
 u���� �"��B

���)- �� ��?� ��    !���J ��� %�E� "��# !��J �B "��

     ���?�# ��J"���B v��+ !���J � ��A��� ��J"��B v�+

��p� 5��@+ %&
 ��#
� ��
� .!��J ��� ���_��  v�+

       �"��: O��� ����)- �� ���� ��A���� � ��?�# ��J"��B

��p� 5��@+ "# !"��?� ��
� .   !���J ����& ����   ����

��p� 5��@+ ��&��� ���� "?� !"��?� ��
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 �   I7��
 �� � ��
�D �
���
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 ����
�� �����ED %�p|� �� �"p� "�^
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2J�1
 ����# �����B��B%& . ��
�� '�(� F�&

5����j� ����� U��(	- �
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� � � ��
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 �����B��B0  ��� �
��P ��1  "��� 

)28 �27 .(   ����&
� ���
 �� ��
�����   >��{�L )
 '"��

  ��E���� � ��&��� �|�, �    �� ���
�D
 ������B��B

    !���J � ��?�# ���A���� ��J"��B '�(� "���#  ��

��� ��j@S
 �j# .  

�/d+ u���� �����B��B ��� �B �
� ��?� Y����
� 9

!"��B v�+ !��J ��
�D
 �   ���� � ��?�#A  �
��;
 � ��

"��#  � ����&
 ���)- �� �� �� O���"�:�   5���@+

�p��  ��3����� �� �pD
�� �� �B ��
� ��D� ��
�   �� ���

 I�"D2 ��� y*?�     ������B��B ��3����� ��B ��#

  �� )
 ����B �?�# ��J"��B v�+ ��
�D
   ��3�� !���J

%&
 .���)- u����  �� �����p+ ���   !���J �����   ����

 !"���B v�+ �      !"���� ���?� ���� ��A���� � ��?�# � 

�p� 5��@+� !��J ��
 ��� �
�  ���j�+    �"��: ����)- ��

�f,7� �� �B ��� � ��3����  ��� y*?� ��    ��B ���#

  !"���B v��+ !��J ��3���� �     O��� ����)- �� ��?�#

�"�:� ��J ��3���� )
!    � ��A���� ��J"���B v�+ ���

 �
�;
"��# %&
 ���B.  

 ��� �/B ��� �� ��
�����    %�@J �
��+  ��B !���� � 

   ��?�# ��J"���B v�+ ��
�D
 �����B��B)  ����)- ��

�"���: (���p� ����� �����  ��J"����B v���+ )
 �����B ��
�

 !��J � ��A���"��# %&
 .   ��� ��|�, >��{L u����

 >��{��L u������ ����� Lewis )29(� Heyman )30(� 

Verdejo-Garcia  �Perez-Garcia )31 ( ���������� �  

van Holst � Schilt )32( �� �E��  "�#�� . ��P
� ��� 

>��{L ��
 ��  �� ��� '�(� �B %&
 !"# !�
� ��?�

 �
�� �"*�  ����?�L >��L �,
�� U��*+ `	��  �� �

��M���  U�&-��  ��
�D
 �����B��B  ��J"���B '�(�

�� ��# .U�&- ��
  y�� �� ��   %�:�3���& ��B���B ��

  %�&
 !
���� ��
"P )33 �27( .Alfonso  ��.�� ���
 

)34(�jc
 ��� � ���   "���
�  ��B    5
���� >���B %�/	

���)-    ������� � ��D�+ ���
�)��� ���    �
��;
 �� �����

!"����B '���(� �  �� ������	 �
���;
 ���� %���E� �
����

U�&-     >��L Y.+��B ����) l���� �� �B %&
 ����

�
�;
 ���?�L & �1
 �� �
�� '�(� F��� ��
� ��#.   

 �
��.�� � �����
)4(   ��&��� ��� �?��{L �� �

 ��
������(+ l��� )
 �� � �,
�� )
 ��� %�:�p;

����p� 5����@+ ����� �  ��J"����B '���(� �� 
� ��
�

   "���
� Z�
��J "���# !��J �� �E���� �� ��A��� . ��

      ��J"���B '��(� ��B "�# Z�
��J ��3�� >��{L

 ��3?��.+ ���A��������� ���?�� ��B�,  9, � ����
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Abstract 
Background: Substance abuse is an important worldwide health problem and also a brain disorder. 
The main aim of this research was the comparison of executive functions in methamphetamine and 
heroin users versus non-users.  

Methods: The research method of current study was Ex-post facto. The method of sampling in both 
methamphetamine and heroin group was purposeful; but non-users group has been selected randomly. 
Statistical population in this study was heroin and methamphetamine dependents or abusers in the 
Isfahan city, Iran, which were referred to medical rehabilitation centers and psychiatric clinics in this 
city in 2012. Finally, 75 patients were selected in the three equal (n = 25) groups, methamphetamine, 
heroin and non-users groups, according to criteria of drug abuse or dependence in DSM-IV-TR; they 
were evaluated based on the Tower of London and Stroop Neuropsychological Tests. 

Findings: The non-users group had better performance in the Tower of London and Stroop tests than 
substance dependents groups (P < 0.05). Heroin group show better performance than 
methamphetamine group in the Tower of London test (P < 0.05). However, these two groups did not 
show significant differences in the Stroop test. 

Conclusion: Methamphetamine and heroin use causes prefrontal cortex and executive dysfunctions 
and neurological disturbances in fronto-striatal systems function. According to our findings, we can 
design professional cognitive rehabilitation programs to rehabilitate them to be ready to comeback to 
personal, occupational and social life. 

Keywords: Executive functions, Methamphetamine, Heroin 
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