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.%�'4    �  ����R���'%    ��10.0    �����! aI��%  ��!�d�   ���!  

9�� )9(.   

D! 7��4 O0�$���/  �! O0�$ 7,�14 ����4 �Md�� �'l�

�! �� 	�[��  D! s�!�� �'l�  f��M4 �!��! aI��% 	�[�� ����4

����$   b�l� �� ���$.A ����4 ���! #��! 7��4 O0�$ ��

��  
��1���  .��  9�I�  .��$��D�  ��	R�    7��4  O0�$

����!  	$�!�  #�!��!��  ������$ L�! �� ]$.A ����4 ��  ��

����! 9�� )9 .(  

)5(:  

T= Log n-∑ -���	�  log
�
.�                                         

  

 -�9T�� ��	M4 ���$.A �� ������$ D! 7% ���$.A  

������ �  n��	M4 ����$���� �� ���� �� .	��  

A"B��	 ���  

 
1 Partnership for Healthy Youth 

U�jjjj�A�4 B�� B�� �� �jjjj��2�'jjjj34 #�jjjj� #���

 ��j� � zj���� \j��4��! L��j�J� Dj% 9j�� 
���M�	
�

 *�jj� ��1981 	jj$ Djjc��� )13 .(Djj! b�jj�1� Djj�6�� ��%

 	jj��! �!�jjJ��� Djj
�.� Djj% 9jj�� Ljj�� B�� Ljj�� �� 
	jj$

��'%
	j�� 7jS 
�� �j! �� D j��6 L� � 9jTw� *[��j��! L�


	jj�� 7jjS 
�� �jj! �� D jj��6 �� .	jj$�! D�jj$�� �jj1
� *[

 � �jj'% #�jj����M� �� Djj% 9jj�� �[ B�� Ljj�� /���jj����

�jj� �jj1�%Djj! ���jj4DjjT4� #��jj! ��jj�.'� ��Z #	jj
!

Djj
�.� �� U�jj�A�4 B�� b�jj"�� 7jjS��� .��jj% 
��1�jj��

D!) 9�� ��� /���12:( 

C�$ D�
:   #"��	 A��	�� E"�F	  

  U��4�� .9�� 2�'34 U��4�� 7���4 B�� L�� D�H�� b��

 U��4�� ]� 2�'34m*n  #���� � 9��m  D! D
�.�  ���
F

 � �N�n ) DN!�� t!�N� ���� ���
F D! ���M�6 .9�� (  

)6 :(  

  

    

/ =  

      X1 X2 . . . Xj . . . XnA1A2...Ai...Am

  

⎣⎢
⎢⎢
⎢⎢
⎢⎢
⎡ X11X21

 
...Xi1...Xm1

   

X12X22...Xi2...Xm2

  

..

    .

.

..

.

.

..

.

.

X1jX2j...Xij...Xmj

..

.

.

..

.

.

..

.

.

X1nX2n...Xin...Xmn⎦⎥
⎥⎥
⎥⎥
⎥⎥
⎤
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  �����  ��	 �
 ��
���� ���� ������ �  ��� �� ����� ��!  ��	" #$"�  %��&'"(��  ...  

 

C�$  C�
  :D���: #"��	 A��	�� E"�F	)R (  

!DL�� 7�H�#��! D%  �!�����    � �'% f �J� #�����M� D
�.�

D! f �J� G"
� #��	S�� D! �1�%�� ��%D�[�� ����  #��

\��4 2�'34 U��4�� DN!�� )7 (  *������ #��� .	��$  

)7:(  

@�A = B�C
D∑ BE�CF�G%

      

 :�����M� �P�� D���R� #��! ��F�� e��R�  

1�����  9�'��  :  3  f�M,  9�'��  :  5           #�d  9�'��  :

79�'��  :    #�d  � �09t N�  9�'��  :  8-6-4-2  :

L�!�
�! /�(�P�4.  

  ��M1
�{  �  ����
$��%  ��  �����M�  9�'��  L��M4  #��!

�� D����0  �4 ��$  .	
�� b�"�� �� �����M� �P�� /����R�

!D  b��1� �� 
��1��� �! ����6� /��1�� �H�'�S� /��l� 7�H�

)  DN!��  �  ��	
�  L������8  t�1 4  ���	��  �!  /��l�  (

 .	����  

)8(:  

A� = HI�. I� … I�K                                                         

D%  ��   ����  ��  /��l�  �P��  /�������  ��	
�  L������

  � �����M� �� ]���I�     e��� �! �����M� �� ]��� ������

 .9�� /��l� �� ]� ��  

C�$  C�� (�� ��H���: #"��	 A��	�� 2� �


 ��� :  

 
1 Shannon 

L�� ��B�� �� D% �����M� ��� 	��! b��  9�� D! ���� #��

  
	$ h�, *���� U��4�� �� �9�� 
	�[��� U��4�� �4 ���

DT��(� #��! G��iA L�� �� .��$ 7��S  B�� �� ��� #

����$ �A����[1  .9�� 
	$ 
��1���  

I"&�	   ��:�� �����:J  

2�'34  U��4��  ]�]�  ��  #���    *	�MADM    #��S

�� �A����[ D% 9�� �4�FIZ�  #��! #���M� ���
F D! 	���4

D!  �[  �!�����  DT��(�  #��!  .���  ��%  �	�!�  ����$  �A����[

2�'34 U��4��  #��� )@(  ) DN!�� tTZ107���4 (  ��  ��$

D
�.� �� ]� �� �!����� D%  ��)j(    �����M� e����! ��)i(    ���!

�� .	
%  

)9(: 

@ = L M�� ⋯ M��⋮ ⋱ ⋮M"� ⋯ M"�
Q                                                          

2�'34  U��4��  �	�!�#���   )@(  )  DN!��  e����!10 D!  (

  *����  U��4��)R�A(   ��  7�	T4L��  #��!  .����    ��l
�

D���[ �� b�	%�� D���[ ��'� ����� q�'"� �! U��4�� #��

�� 2��R4 .����  

)10(:  

R�A  = 
S�C∑ S�CF�G%                                                  U ∀؛        

 �  DT��(� #��!  �A     DF�'"� ��R�A �� #��� D! ��   D3J��  

) DN!�� ��11�� 
��1��� (.��$  

)11(:  
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  �����  ��	 �
 ��
���� ���� ������ �  ��� �� ����� ��!  ��	" #$"�  %��&'"(��  ...  

 �A  = -k ∑ VR�A . WX R�AY"�	�           j   ∀؛        

  

D!#��Z D%K= 
�

Z�"  .9��  

K��(�� DP�� �� ��
�'Z� b	F ]
��   )[A(   ��"�� /�FIZ� ��

 O0�$ #��� D! 
	$ jb�   :9�� ���d L�	!  

)12(:  

[A= 1 - �A                                                     j ∀؛          

����� )\A(  DN!�� ���� DT��(� ��� #.��$  

\A= 
]C∑ ]CKCG%      j ∀؛       

 

  D|��
�DM    �
�{ /��5d ]� #���� 7Td �� )^�(   ���
F D!  

  O0�$ #��! �T�� 9�'��j  �[ �	$�! b��� 
��  ���4_� 

�� �A����[ t��Z �� 
	$ DT��(�  D!:��% DT��(� ��� /���  

)13(:  

_A∗ =  =   
	$ 7�	M4 ���
a� .  bC∑ a� .  bCKCG%         j ∀؛           

           

 

)14:( 

c =

⎣⎢
⎢⎢
⎢⎢
⎢⎡

d��...d��...d"�

d��...d��...d"�

.

.

.

.

.

.

.

.

.

d�A...d�A...d"A

.

.

.

.

.

.

.

.

.

d��...d��...d"�⎦⎥
⎥⎥
⎥⎥
⎥⎤
 = 

⎣⎢
⎢⎢
⎢⎢
⎢⎡

_�d��..._�d��..._�d"�

    

_�d��..._�d��..._�d"�

.

.

.

.

.

.

.

.

.

_Ad�A..._Ad�A..._Ad"A

.

.

.

.

.

.

.

.

.

_�d��..._�d��..._�d"�⎦⎥
⎥⎥
⎥⎥
⎥⎤
    

C�$  C��,':  L""%	(��
 (��
 � �MN� DJ DJ �O&�  


	��
	�� h�J��� �9Tw� *[ 9�� ���M� ��� 'F L��4E�! �� *[


	�� �
	
�� ���� ��1
� *[L���A �� 7d�	S h�J��� #  L��4

) \!��� �� ^�4�4 D! D% �9�� �����M� ��� 'F15) � (16  (

D!�� 9�� .	�[  

)15:( 

V* =efgI
d�AhU ∈ jk, f gmXd�AhU ∈ j′k m =
1,2, … . , go= ed∗�, d∗�, … , d∗A , … d∗�o     

)16( : 

c�= efgmXd�AhU ∈ jk, fgI
d�AhU ∈ j′k m =
1,2, … go= ed��, d��, … d�A, … d��o   

C�$  2&��$ 26P�1 2M��.� :#;&� (��
 �
 �! � �MN� DJ

(��
 �O&� DJ  

e����!  b��  L��  ��  D ��6  ��  D
�.���  
	��  �� �  9Tw�  *[

�1
�  B�)  \!���  e����!  ^�4�4  D!17)  �  (18 DT��(�  (

�� .����  

)17:(  

p�∗  = D∑ fd�A � d∗Ak��A	�    i=1, 2, 3, … m      
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  �����  ��	 �
 ��
���� ���� ������ �  ��� �� ����� ��!  ��	" #$"�  %��&'"(��  ...  

 

 )18(:     

p�� = D∑ fd�A � d�Ak��A	�   i=1, 2, 3, … m      

2M	�  �  �!�M�  �*��  2M��.�  :#F�  C�$   �&�

2&��$�!  

����  9��T$  O0�$  ��  ������  
	
��  �  9��  D
�.�

DN!�� e����!  )19�� DT��(� ( O0�$ L�� �	R� �� .��$  

]��.�  ]�  �	F  D!  D
�.�  �[  #�4�!  ��  ����  �	$�!  �4

��	�� .  

)19(:  

0 q r�∗ q 1      i=1, 2, 3, … m      

r�∗ = 
s�&

s�∗�s�& 

 �H�.�  ^�4�4  e����!  r�∗  ��D
�.�  ���4  ��  ��P��  #��

DT4� #	
!.��'� 

2�1���!  

�DT4� t�R(4 L�� K	������$ #	
!  �����0 ����� #��

  �!�
P�!DP�4    ����4  }�(H  ��  
	$ OJ�� #�����M�  D!

�� O3J�� � ���'F ]$.A 
��� .	$�!  G��iA L�� #��

D��
H��  ��    #���[1397  �'P B��  ��  �  9��  
	$ #��[

  .9�� 
	$ 
��1��� D +�� L�� 7S #��! U��A�4  �*�� b��

����  D%  2�'34  U��4���!�����  
	
��  D
�.�  e����!  ��

  .9�� 
	$ 7���4 �9�� �����M�2�L�
�   	��! b�� L�� ��

 .	���� OJ�� �1
� � 9Tw� #�����M�  

�4���U  'j34�2    7��j$9  M�j���    �11  .��Dj
   Dj% 9j��

M���jjj��� ���jjj�#�� �4�jjj��U .� ��Djjj
�� ���Njjj�# 

�4�jj��U �jj�4 ���7 ��DjjjN!�� �� b�� b�jj� �� .	jj
�� 

)7��jj! (# !��R�e�#��jj� �4�jj��U 'jj34�2  
��1�jj��

�4�jj� .9jj�� 
	jj$�U !�jj�R�e� ) *�	jjP �� 
	jj$2 (


	$ 
���[��jjj! .9jjj��# �4�jjj� DTjjj��(��U 'jjj34� 2

!�jj�R��e� [�� �jj� ��	jjF�jj�D jj�R4 ���2  �jj�[��jj�D  �jj!

[�� /�jjM!�� q�jj'"� ��@jj"�jj�D��# ���jj�� M� �jj�jj��� 

�4�� ���U  '34�2 � 9�� D!��[	.  

� ��jj�L �! b�jj�jj�	 M� �����jj��� jjA����[ B�� �� Djj%� 

D! ����$�4�j� �� �� 9j�� 
	j�[ 9j���U   h�j, *�j���

jj
%�2 *�	jjP .4 �4�jj� 7��jj$�U  ��jj�� �� 
	jj$ ��� ���

��	��.  

�jj�
	*[ � � 9jjTw�jj�
	*[ jj1
�� ��jj!# �jj� M�jj��� jj�] 

�jj�
	*[  � 9jjTw�jj�] �jj�
	*[ jj1
��  DjjN!�� tjjTZ9 � 

10 � DT��(����$  .  

A*= (0.004851, 0.0003932, 0.01419, 0.07231, 

0.001851, 0.0002751, 0.7829, 0.0013508, 

0.0004053) 

t�= (0, 0.000031717, 0, 0, 0, 0.00002218, 

0.071178, 0.000037515, 0.00003268) 

U~jj� ����. �.����  Tjj��� .� ���D
 � 7S 
�� D!�
	*[ 

� h�j�S���j$ d� D j��6 .�j�	�  .� ���D
 � ���
	*[  9Tw�

1
� ��  \!��� �!11   �12  *�	P �� � DTjj��(�5  ��jj��

.9�� 
	$ 
���  
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  �����  ��	 �
 ��
���� ���� ������ �  ��� �� ����� ��!  ��	" #$"�  %��&'"(��  ...  

 

 D��)1- �F	"E �	��� A ��	 "#  

/�"S��  �*��  

 ��	 �MB:

 �! 2� D�%1

�P �O: �
�!  

 (�MN�)  

 I��� �MB:

 �! 2� ����� 

�P �O: �
�!  

 (�MN�)  

 

�%	   �����  

 (�MN�)  

 �MB:

 2� �����

�P �O: �
�!  

 (�MN�)  

 �P�


 I���

 �
 �����

 ������ E+

 �����  

 (�MN�)  

 �P�


 I���

 �
 �����

 ������ E+

�����  

 (�MN�)  

 �P�


 �
 �"%�)

 E+

 �"%�)

 ����
  

 (�MN�)  

 E+ �MB:

 I���  

 (�MN�)  

 I���

�%	

�����  

 (�MN�)  

 	
P��!  0..0094  0.00062  175  0.00170  61.40  31.472  31.79  0.54  62  

 f��0  0  0.00008  0  0  0  4.060  3.07  0.016  8  

 ������  0.00032  0.00012  8  0.00008  2.807  6.091  5.97  0.036  12  

 ������  0.00032  0.00009  5  0.00005  1.754  4.56  3.07  0.029  9  

 D��!��  0.00032  0.00012  5  0.00005  1.754  6.091  4.55  0.029  12  

 /�
c�d  0.0012  0.00022  31  0.00031  10.877  11.167  12.92  0.090  22  


�%���  0.00032  0.00005  1  0.00001  0.350  2.538  4.46  0.015  5  

 ��	
T��  0.00064  0.00012  7  0.00007  2456  6.091  5.72  0.033  12  

 e���6  0.00244  0.00021  20  0.00020  7.017  10.659  5.06  0.08  21  

 D����!  0.00032  0.00014  10  0.00010  3.508  7.106  2.89  0.043  14  

 UTZ  0.0015  0.0002  23  0.00023  8.070  10.152  8.07  0.081  20  

�)D�2- �	��� A ��	"#  � �=�"V� D���:)���    ((��  

  

/�"S��  ��*�  
 2� D�%1 ��	 �MB:

 �!  �P �O: �
�!  

 �MB:

 I���

 �! 2� ����� 

�P �
�! �O:  

 

�%	 

 �����  

 �MB:

 2� �����

�P �O: �
�!  

 I��� �P�


 E+ �
 �����

 ������

 �����  

 I��� �P�


 E+ �
 �����

 ������

�����  

 �P�


 �
 �"%�)

 �"%�) E+

 ����
  

 E+ �MB:

 I���  

 I���

�%	

�����  

 	
P��!  0.9450 0.8026 0.96658 0.964703 0.96660 0.561122 0.8545 0.95600 0.80262 

 f��0  0 0.103537 0 0 0 0.0723867 0.8252 0.02832 0.10356 

 ������  0.03217 0.155359 0.04418 0.04539 0.044189 0.108597 0.16048 0.06373 0.15534 

 ������  0.03217 0.116519 0.02761 0.028373 0.27612 0.0813014 0.08252 0.05134 0.116510 

 D��!��  0.03217 0.155359 0.02761 0.028373 0.27612 0.0108597 0.12231 0.05134 0.15534 

 /�
c�d  0.12065 0.28482 0.171223 0.175916 0.17123309  0.199099 0.34731 0.1593 0.284803 


�%���  0.0327 0.06473 0.005523 0.0056747 0.005509 0.452506 0.11989 0.02655 0.064727 

 ��	
T��  0.0643 0.15535 0.0386635 0.397230 0.0386640 0.108597 0.15376 0.058422 0.155347 

 e���6  0.2453 0.271879 0.110467 0.11349 0.1104663 0.190042 0.13602 0.1416300 0.27185 

 D����!  0.03217 0.181253 0.05523 0.0567472 0.0552253 0.12669 0.07768 0.076126 0.181238 

 UTZ  0.1508 0.258933 0.127037 0.13051 0.127043 0.181002 0.21693 0.143400 0.258911  

 �*��/�"S��  

 ��	 �MB:

 �! 2� D�%1

 �P �O: �
�!  

 �MB:

 I���

 2� �����

�! �P �
�!

 �O:  

 �����

�%	  

 �MB:

 2� �����

�P �O: �
�!  

 I��� �P�


 E+ �
 �����

 ������

 �����  

 I��� �P�


 E+ �
 �����

 ����� ������  

 �"%�) �P�


 �"%�) E+ �


 ����
  

 E+ �MB:

 I���  

 I���

�%	

�����  

�A  0.5658 0.8934 0.5837 -15.284 0.5839 0.89349 -198.044 0.6929 0.8903 

[A 0.4342 0.1066 0.4163 16.284 0.4161 0.10651 199.044 0.3071 0.1097 

\A 0.00199 0.000490 0.001916 0.07496 0.001915 0.0004903 0.9163 0.001413 0.000505 

D��)3-  %� ���"�!��  ����:J ��� V��
���   ��:�� 
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  �����  ��	 �
 ��
���� ���� ������ �  ��� �� ����� ��!  ��	" #$"�  %��&'"(��  ...  

 

D��)4- �	�� �A � � =�"V�  �

 ���  

D��)5- 
 EZ (
��(�DJ 
 EZ (
�� �MN�� (�DJ O&� �

  u�v u�v 
 	
P��!  0.0126916  0.71547216 

 f��0  0.7111468551 0.0044350986 

 ������  0.6396177291  0.076568 

 ������  0.710918963  0.0069004348 

 D��!��  0.6746512423  0.0412359431 

 /�
c�d  0.4686642355  0.062089 


�%���  0.6764863607  0.0577322241 

 ��	
T��  0.6434490664  0.077122074 
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=0.007720369 r{=0.0096130514 r��=0.1788170603 r|	0.0576011751 
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A DT4� ������ ���j���j$ �b����
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  ]$.A 9T��
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P��! 0.00188055 0.0003932 0.001851 0.07231 0.001851 0.000275118 782978.0  0013508.0  00040532.0  

 f��0 0 0.00005075 0 0 0 0.00003549 075613.0  000040016.0  00005229.0  

 ������ 0.004851 0.000076125 0.00846 0.003402 0.00008662 0.00005324 147047.0  00009005.0  00007844.0  

 ������ 0.004851 0.0000761259 0.0000529008 0.002126 0.000052877 0.00003986 07561.0  00007254.0  00005883.0  

 D��!�� 0.004851 0.00013956 0.0000529008 0.002126 0.000052877 0.00005324 112072.0  00007254.0  00007844.0  

 /�
c�d 0.00024009 0.0001395 0.000318 0.0131866 0.00327911 0.00009761 31823.0  00022509.0  00014382.0  
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 UTZ 0.000300092 0.0001268 0.000243 0.009783 0.0002432 0.00008874 19877.0  0002026.0  000130750.0  
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Abstract 

Background & Objectives:  Fair and equitable distribution of resources in the medical sector is the 

most important issue for health sector decision-makers and planners. The aim of this study is to examine 

the distributive equity of general practitioners and specialists in cities of South Khorasan Province. 

Material & Methods:  In this descriptive-cross-sectional study, inequality in the distribution of the 

health sector has been investigated using the Gini, Lorenz curve, Robin Hood, Atkinson, Herfindahl 

Hirschman and Thiel indices. To rank the cities in the distribution of specialist and general doctors, the 

TOPSIS method has been used. The variables include 9 indicators and 11 options (city). The 

information was collected from the statistical yearbook of Iran Statistics Center for 2017. 

Results: The mean index of Gini, Robin Hood, Atkinson, Herfindahl Hirschman, and Thiel are 0.18, 

0.48, 0.12, 0.153, 0.119 for general doctors and 0.029, 0.27, 0.58, 0.40, 0.40 for specialists, respectively. 

The Lorentz curve is unbalanced for specialists and relatively balanced for general doctors. In the 

ranking of cities, the city of Birjand was the first and the city of Tabas the second. The cities of Qaenat, 

Nahbandan, Darmian, Zirkouh, Ferdous, Sarbisheh, Sarayan, Boshrooyeh, and Khosuf rank third to 

11th subsequently. 

Conclusion:  Despite the recent increase in the number of doctors in South Khorasan province, the 

unequal distribution of general doctors and specialists is evident. Given the size of each state's 

population, policymakers and healthcare leaders should pay particular attention to the equitable 

distribution and recruitment of general practitioners and specialists within the state. 

Keywords: Spatial Analysis, Decision Theory, Facilities and Services Utilization, Health Facility 

Administrators . 
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