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 5	� ��2006� Global Business Services� IBM 

)International Business Machines (�� �	
�  <, ��,

��+� �
LM� �� ��0� N �DO�� )	��P�� <��!Q  � R	� 	Q

 �
S
, )	��P�	�T U, �� � �� /
�	"�  #	=� <� N	
�

 �� )�

V�?'7
� 2	Q ��� �$T� ��0� N �DO��G  /� ��

 5	� 	� )�

V�2015 ��
�� )�$��  N �DO�� �
LM�

��0� �� Q$P U(+� U�	O �
W 	Q�$�, N 2�	
7��$� � .

IBM ?'7
� �� )�

V� #	=�  �$P � ��0� N �DO�� 2	Q

?'7
� /� ����3 ��	
X �� 	Q ���. ?'7
� /� ��	�& <(Q  	Q

N ?& )	��P ����, Y�Z�<�� � ���Q� )	��P � �$+� <�� 

)	��P N	
� <� #	=� )�

V�  ����)1(.  

[A	\ �N���  N �'�
� ��0� N �DO�� !,�� �$D�� 2	Q

�� <�
(Q.  <� ��� �'�
� ���'�� U
DO N �%�	7� )	��P

���0� N �DO�� �
" ��  �
L(T �����
" 2]$A$��� � 

[�!� <��!Q 2	Q �DO�� N ���0� �	�� 2�	�N � �� 2�� 

�	�N	� 2	Q �DO�� N ��0� �	=� �� ��,. <(Q �	7� 	Q N 

�A$� 	� �^�� ��_� N ?'7
� �DO�� N ��0� ��'7Q � �� 

<(Q 2	Q�$�, ��	�T  ?�� U�$& N ��0� N �DO��

�` 2�	Z'O � � a�� �� �b��
c�� )2.(  

 C� �������� U��� �	
7� ��	"�� ��	(
� !,��. 

?�� <�
(Q  <T$� �3 	� !,�� /� �� ������ <, �%��� /���

��� /� ���� � �� ��	(
� ��R$1 �	;'� �	�N  �	�N <,

 � ���	��d�$� )	��P ��	��� �	(
��  �	�N N �'(, �	
7�

�� �	;'�. N /'7T 2��� 2�� ��� N 2�	
7� �	�N  2	Q

��R$1 �	;'�� �� <LT�� �	��� ��$ZP !,�� <�  ���,)2.(  

�	�N U��� [_� <(Q �� ��R$1 �	;'� 2	Q  2	Q

��� �$T� ��0� N �DO�� ?'7
�.  )	��P �	����, <��

 ��	�� �$T� 	� �'�� )	��P <�� 2�� ��0� N �DO��

��'7Q �	�� �+� ���+�. <�
��  YbX � �	(
� �	��T 2N	�

�	�$%� [_� �� 	Q 2�
%, 2	Q�  ?, 2�� �$T$� UX �� C�

<��!Q ��   ��0� N �DO�� �
S
, [�!� � ��	
%(& 2	Q

 ��)3.(  

 � ��	'��	(
� ��	�� ��N	� ���, <�
�� 2�� 2�	�N �!
��  

<��!Q [Q	,  [�!� � /
LT�� �	;'� �	�N [Q	,� 	Q

��� �$T� �	(
� ��	M� .?'7
� O�� 2	Q ��0� N �D �	
7�

 ��	��P <, ��'7Q �LEO �
W � ���+� ��	�� 2�� � ��
e
"

�� <�� �$P /
LT�� <� � ���	(�.  �$1 <�5$(L��  �	;'� �	�N

?'7
� /� )	��P N ��	S'� 2�� �� �	�N 	Q.  

 � ��	(
� ��R$1 �	;'� �	�N f$ZP �� 2�	�N )	*
*+�

 2�	, <�	M�	��	��� 	Q 	=� ��  # �� 2	Q$�A �	���
" 	� �

�	�N  �	�N N 2�'�� ��	S'� 	� �� ��  �L� ���	S'� 2���

��
� )�$� . �	;'� �	�N [Q	, <�
�N �� ��  <'P	�  �	, /
A�

/
LT���  d�$�Bailey ���� )�$� .Bailey  �	;'� �	�N

 C !" � �	(
� �5�� g��1 N h� 2	Q  �M	�� 2��� <�N$�

 	� �$(� � �	;'� �	�N [Q	, UO�X <�    

�Q� )4( .��$� ?'7
� �  �	���
" �Q�d�$� � Bailey  <�

 �$�	OBailey �� Y��L�.  �$�	O �	�Bailey� ��$�  �Q�

�$� C !" �7�� i��  �� �S� �� <�. ��$� �Q�  2�L� 2	Q

<%�	� <� � ��	c )�$� <� ��� ���  �	�N /
��	
� �N�� <� 2

 <� <��	L��� ��� ��� � . 	��	�N3 j�	'�)  /� <, �� �	��

��$� k�� �Q�� � �$1 <�6���� 2�c �� R	� � 2�� ���.  

��$� �� ��0& ��	�N k�� C� �� �	(
� C� <� �Q� 

)Time slot(� k�� N �lL� ��$� �	���
" 	Q  ��\ <� �Q�

���� ��	�N k�� C� �� � �	(
� .Soriano ��$�  �� <� �Q�


� �� �	���
" � ��	�N k�� �Q �� �	()5.(  

Liu  �Liu k�� �� <, ���� �	���
"  ��	�N 2	Q

)�	S'�� �$  ��� ��$� ��	(
� N ���	S'� ��L� <�.  )	LA	E�

�A$'� ��	�N k�� �� /
� ����� �	�N ���� �� /
� 2	Q 

)Interval time(  ����, �	���
" � ���	S'�)6(.  

Lynam �	�N 2$�A C� N ��	�(Q �  U��L� m$� 2���

��   i��  �� ��3 �� <,����, ��	S'� ��	"�� �	��	��� C� ��

�	�N 2�'�
� ��	(
� ��&	� �Q �� 2���  �Q 2	�'� �� � � 

�� �'(, ��	(
� ��L� ��&	�  �N	T C !" <� �k�� /� � � 

�� ��;'�� �
W �
P`� <�$� �Q 	� �� � N � 2 �� � ��D� /


�	�N <� �&	� �Q 2	�'�  ���� N	� �;� ��$� 2���)7.( 

Stafford <
D   U
%+� 	� � ��	"�� �	��	��� C� 2N	�

 h� 2�$o�)Queuing theory analysis(  ��
=�N U
%+� �
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 Y$,�	�)Markov chain analysis ( � �$� ���, <7�	*�

<
D  <, ���� <=
'�  2�� ��	P �$1 <� 2N	�5��  2N	�

�	��	��� 2	Q p�	�� ��0� N �DO��  <�$� /� ��N G�� ��

?'7
�  ��'7Q ��
e
" 	Q)8.(  

?'7
� /� �� �	;'� �	�N �� ?�� ��T �� N 	Q � 	�:  

-  ?'7
� /� �� �	;'� �	�N [Q	,  [�!� <� 	Q

�
�	=� �Q$P /
LT�� ��	M�. 

-  �	;'� �	�N� rP	  N ��� , ��	�N� 2	Q �
S


 �� !" )	��P��. 

?'7
� Y�Q  2	Q�����  �
��s � 	M	*� ���, p�	�'�

��G   ��	S'� �'�� ��	�� N <, 2$+� <�$ �	;'� �	�N � �

 �	(
���	� [Q	, UO�X <�.  t	� #	X�N � �	(
� �	;'� �	�N

 u(A U�	O �'(, <, ��'7Q �S
, �Z�& �� �	;'��� �� 	�. 

�� �	�� )	LA	E� , �Q��	�N < ��R$1 �	;'� 2	Q� 

��(&  ��	"�� �	��� !,�� �� ��	(
� �'�	M�	� U
A� /���

 ��)9.(  

/���	���  �	�N [Q	, 	� 	� ?
�, �
" �Q� �� #NR

/
LT�� �	;'�� 	� [�!� �	(
� ��	M� ?Q��  �%, ��N	� ?Q �

��� R	� ?'7
�.  

�	;'� �	�N [Q	,� /
LT�� ��	M� [�!� v&	� �

[�!� �
S
, )	��P �[�!� ��N	� �[Q	, #	X�N �[Q	, 

<��!Q 	Q � <��� ��$T �� �O� ��� �Q$P � .  

 i$M$� �
(Q�  �Q$P ��N�	� ��N ��$� <� <T$� 	�:  

� <
D  2N	�� �� ��  <'P	�  i$M$� C�	� �  ��

��0� N �DO�� <�
�N�  �(, �%(& �	, � ��  ��	S'� �'(,

 <��� f$ZP �� <'��� )�$� �	;'� �	�N [Q	, ��$�.  

� Transferability �	�N ?'7
� 5	*'� �	��  N 2���

�� ���� �	�� <� �	�� C�.  /��	�� �� ?'7
�  �$D�� 2	Q

���� �$T� <'�	�G �7
� �	7�� ������ 	� !,�� d��  �$\. 

� [Q�w"  )�$� �	(
� �	��T ?
;�� <�
�N �� ��	Q

�� <'���� �� �	�N ?Q � �	(
� �	;'� �	�N ?Q 	�  ��$� �	,

 C !"��	� [Q	, .[Q�w" �x,  C� d
+� 	Q�	��	��� 

���, U
%+� � f	P ��. /���	��� <'�	� �3 2	Q  �	�� 	Q

� � ���� � !,�� <(Q <� ��� �
�$(&�U
A� /
(Q <  C�

��$� ?'7
� �Q� )Appointment system(  <(Q �� <,

$P d��  ���� �$T� ��, U(& y)9.( 

� �	��	��� �x, /
LT��  i$� N ��� ��$(& 2	Q

Walk in  ��'7Q- <LT�� ?'7
� <� �%DO ��$� ����

�� ���,- <=
'� �� �� ��  �	;'� �	�N � �(;��� [�!� ��	�. 

�A	X ��  <, p%W [Q	, f$ZP �� ��  #	=� )	*
*+�

	
�� �� �	;'� �	�N� � 2!,�� �� ��$� ��	(
� <� <, �

 �%DO�� ��� �$ . 

 <LA	E� N Y�Q ��M	X2w��'� �P	�   <, �� ��	Q

 � �	(
� �	��T �$D�� v&	� [Q	, �	;'� �	�N�2�  a�� [�!�

 ��	(
� �T��P)Greater throughput rate( ��N	� [�!� � 

)Higher efficiency( �  �Q$PG /� ����  �
S
, <,

 ?, )	��P�$ � <��!Q 	� ��	� [�!� ��T$� U�	O ��*� <� 	Q.  

  

"#� �$  

<LA	E� /��  C������ Cross sectional �$�  C� �� <,

�' ��� !,��-  ��� !" )	��P <, ��	"�� ��	���

 <�� �' ��� � C
�
%,�	" )	��P � ��	�	� ��� !B����

�� �  #	=� ���, .!,�� ��$� �<LA	E� C� �	��	��� ��$(& 

U�	  �X� �k��b" <� �S� C !" ���$(& C� rZ_'� 

5	S1 �C� rZ_'� ��%P� C� �	�	� �� C !B���� ��X� 

�	���	�N3 �)	*��!� ��Q$P � )	*��!� �$� �����. <
%, 

�	LT�� N i$� ��	"�� � ���$� ��	(
� ���N	
� �2�'7� <� 

�	'��	(
� 2	Q zE� ��  i	T� �� ���  � u�]�� ��	(
� 

!
� d�$� u�R$D�3 <� 2	Q�X� u�]�� �	'��	(
� 	Q #!& 

�� ��� . ���� ��	(
� <� ?'7
� )�$� <� Walk in � 

���� ��O ��$� � �%DO )�$� �� ����. 

�(T �!� ��� 2��3 [��" N )�	D& 	Q <�	�  C\ � 	Q

�7
A <, �$� ��	Q � �	��DP d�$� �3 ��	�	" � ����` �
�

�  . ��L� �{$��� 5$��� N ��	S'� 	� � ��DP ��� �;� 	�

 �O� 	� <LA	E� ��$� <�$(�1  �	�
(1 zE� �<*
O�99 % �

 �	
L� Y�+�13/5  �<*
O�400 ����� ���3�� �S� . �!
�

 /
��	
� ���3�� �� �%DO <'��� #	=� )	LA	E� N ��	
L� Y�+�

��	"�� 2	Q�X� ���P <�� �	�N ��3 ��� <�.  
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[��" <�	�  )	&01 ��'P	�  �
L(T )	&01 U�	  	Q

�$� �	;'� �	�N ��$� �� �=���;� � ��	�N . ����� ��� ��

��� #�� ��� !,�� �	�,�	, d�$� �'P	�  �
L(T 2	Q  	Q

#�� � ����� �  <(
(M /
LT�� <(
� <\�'�� <� 	Q .��� 	Q 2

 ��	�N7� d�$�6�(7O 5�  {$��� 2	Q����� U
(��.  ��	�

)	&01  ��	�,�	, � �X� ������ 	� <DX	Z� g��1 N

#�� 2	Q )	&01 ��	�N ��	(
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� �Q� 

� <Q C� /
��	
� �$1� ��(�  . N [
�30  <LT�� ����
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���, ��	��� �  <' � [�	�N3 � �7� <� N	
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�	�N �$D�� /
LT�� 2���� ��� [Q	, � #	X�N  ��)14(.  

 5	('X ��N$� ��	�� <���� <� ���P� �(7O ��  2	Q

 i$� N h%'_�	�	� �� h%'_� 2	Q��R 	� � 	�.  <� <LT�� ��

��$(& �	� !" �1450  N UDO <*
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� �

788/2 k��b" �� <*
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O� � ��!�� ��T ��

=�($i�336/15  N�� �Q zD� �S
  �� ��� �O� N <*
O�
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X 	��	(
� �Q 2N <� ��(Q C� /
��	
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N�� �Q zD� �S
  �� ��  h%� �	;'� 672/30  � <*
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���� . 5��T4 � �� �	�� � 	Q$��	�� /� j�	'� �Q�.  

 5��T #�� h��� ��4 )�LO� ?'7
�( ��	�N )	&01 �

 ��$� �	, 5	X �� �	�N �	(Q �� <, �LO� �Q	��	��� ?'7
�

�� ��  ��� [�	(�.  

 <� i��  �	�N �

V� 2$��	�� �� �	, <� i��  �?'7
� �	,

�$� ���, �

V� zD� �SQ <� zD� ?
� � �SQ N ��	��� !,��.  

 N ��$(& �	� !" ��L� ��	� !" [�!� 2$��	�� ��3 

 <� �$T$� �S�4 �$� <'�	� [�!� �S�.  
  

 +#�?3 :C�%D� 1��AO$#P� 1��0 -$�8 ��$����K� 0� �<��E�  

J�K�  /�) �F.� ��8 Q�)  

Santibanez  0�'�1�� 5

)14(  

A�B�4 '�� �� :5$ 0�.8 ��C� 

0�.8 �� D�  E��;�. %�F�)Improved patient scheduling(  

Ho  5Lau )15( 

  -��.8 �<G� 0�� A�)Time lag ("*2*5 :5$ 0�.8 5 )*+, :5$ 0�.8 E��  

  '���� 6�, %8�4'����)Patient-peak smoothing (0�.8 H*I 8� 09 J�>��� 5 ��&� ��K. %�F�  ��

"B�� 8� "B�� �� L�� M�N�8� �� -OOP� %�� A� M�N�8� �� -OOP� %��  

  5 0�F�'�� ����� ��C� 0�1$2,)Changing staffing levels(  

 %��$')16( 
QP� '�  %��Ct-mri-chest radiology-Ultrasound E�BF1� ����� RS�P. =�/�4 '� 5  ����� T��

"4� =5�#�. E14� -� -4 (�7�4� �U. (�$ (��#�4� =�2�DK� ����� 5 (�$ (��� "��� 0�'����.  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
6-

06
 ]

 

                             8 / 11

http://hsr.mui.ac.ir/article-1-631-fa.html


��	��	  ��� �����,�	� P+Q5 �" ��3��	 .��� $���  
 

 

558  ��0� #	;� )	*
*+� <%=�/ ?�� 5	� / ��	( ?=�" /���� 1392  

  

www.mui.ac.ir 

 +#�?4: �7��!� R��%. ��$����K� -$�8 1��0  ��@%.�)�!�B<(  

����K� �.  

 S
#

�)
 0

� '
�B

 �
�@

%.
� 1

��
0

�
 �

6%
7

��
 �

�8
  

"
��

>�
 �

< 
��

@
%.

� 1
��

0
   9

�;
�#

 9
�?

 �
�@

%.
� 1

��
0

1
�)

  

�
�K

��
8�

��
� 

�<
 �

�@
%.

� 1
��

0
  6%

7
��

 �
< 

��
@

%.
� 1

��
0 

'
8

  

 =
��

#
� �

� 
�

�
�%

�
< 

1
��

0

9
��

:
  

 =
��

#
� �

� 
�

�
�%

�
< 

�G
�<

9
��

:
 

 0
� '

�B
30 

�!
�B

<
  6%

7
��

 �
< 

9
��

B�
 1

��
0 

'
8

  

0 
'

8
 0

� /
�)

 C
��

 1
��

=
�E

?
��

�
  

-�W�5 A�B�4  7/6  7/12  9/49  0/2  6/71  2/69  3/34  1/82  996/15  

� :5$ 0�.8 ��C� �'�� -��.'� 2�.  0/1  3/3  4/41  6/3  3/49  2/69  3/34  1/82  993/10  

0�1$2, Q*�2&�  6/6  9/12  5/14  4/26  4/60  0/34  5/52  9/70  469/13  

 Q*�2&�0�F�'�� )*+,  0/7  0/1  5/14  6/1  8/68  4/66  4/35  3/79  342/15  

� 6$2, Q*�2&� �"W5 ('�, ='�!  5/6  9/12  0/30  5/16  0/62  7/45  0/41  5/72  826/13  

� )*+, � ='�!Mixed mode 3/5  0/1  7/41  0/2  3/49  0/46  3/52  0/69  993/10  

 X���Mixed mode � :5$ 0�.8 ��C� 5 �'��  0/1  4/1  2/26  0/3  5/31  4/18  0/83  0/37  024/7  

  

 2$��	�� �� [�!��	�,�	, k��b" �	�,�	, ��L� �

 N k��b"2  <� �$T$� �S�3 �$� <'�	� [�!� �S�.  

 2$��	�� ��� C !" [�!� <�O� ��	" )�$� �� ��0& �

 <, zD� <� 	� ?
� � �SQ �&	� N C !" C� ��%� �	� !"

 �	�N #	X�N <�	M �	� !" ��L� <� �O� <(
� )�$� <� ��$�

�$� �� .  

 2$��	�� ��Mixed mode  ���X <�30  /
LT�� ����

�� ��� ��$� UDO N  j�" ��A$'� �S� �� ��$� <%�	� <, � 

 ��$� ���� !
� /
LT�� <
*� � �$� ��  <'��� �;� �� <*
O�

�� ?'7
� ��� �%DO ��� .  

��	�� C� y	_'� 2�� ��\ <� t$� 2	Q$��	�� /
� N $

�	
L� �  <T$�.  	Q�	
L� /� U�	  �� �	;'� �	�N [Q	, �!
�

��	
" �c $��	�� 2N	� �N	
� ��$� �A	� ��	�� � ��$� ��	7� ��	��

N	
�� ������ Y�1 N $��	�� k��b" �!
��  � �	� !" �	�,�	,

 !
� ���$�	O )	;X0� ���$�.  

��	
"  N C� �Q 2N	� N	
� ��$�	O N$=� <� 	Q$��	�� /�

���.  [�!� ��	� !" [�!� 2$��	�� <� �	�,�	, � k��b"

� C !" [�!� <�O� ��	" )�$��  ��	�� � �A	� ��	�� <�

�  �Q$_� �	;'� �	�N [Q	, v&	� ���\ � ��� N	
� ��	7� G  

 2�
 � d�$� ��  #	=� [Q�w" 	� �� /�)16 (��� �*�	E�.  

� i��  �&	� �

V� <� k��b" � ?'7
� �	, <)�$� 

Mixed mode  � �A	� ��	�� <� N	
� ���� � ��	��� <� #�, �Q

�� �	;'� �	�N [Q	, v&	� ��	7� ��	�� ��$  .Santibanez 

 ��	�(Q �)14 (�
�� ���	�� <=
'� <���.  

�� N �D
,�� 2$��	�� � i��  �&	� �

V� �A	X < �	,

 � ?'7
�� k��b" <)�$� Mixed mode  ��	�� <� N	
� ����

��	7� ��	�� � �A	��  [Q	, hZ� N �'(, <� � �	;'� �	�N

�� �Q�. ��	
" � ��'7Q ��
*& /
(Q �� !
� �	��DP  /� 2N	�

 $��	�� �?'7
� �� #NR�� �;� <� ���. [Q�w" ��  #	=� 2	Q

 d�$� �� Ho  �Lau )15 ( �Santibanez �	�(Q � �)14 (

��3 ��� <� ���	�� j�	'�.  

 
��B # �(O�<�.�  

 <A	*� /� <'����� �
��� �	���� � � ��	� �	, <A	�� N

 ������ � 	�. �� #NR �$P �� ����Q�w"  )	(XN N ����

 ��	���� ��Q�w" 2�$ ���� ������ ��	�� � �	�,�	,

#�'+� d
+�  �[Q�w"�	,�� ?�	P ��	�$A � ?�	P ��$� 

���� � �����O ���	(�.  

  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
6-

06
 ]

 

                             9 / 11

http://hsr.mui.ac.ir/article-1-631-fa.html


 

  ������Q����e  .	��,�� � 

 

��0� #	;� )	*
*+� <%=�/ ?�� 5	� / ��	( ?=�" /���� 1392 559 

  

www.mui.ac.ir  

References  
1. IBM. Healthcare 2015: Win-Win or Lose-Lose [Online]. 2010; Available from: URL: http://www-

935.ibm.com/services/us/gbs/bus/html/healtcare-2015-win-win-us-health-plans.html/ 
2. Najmuddin AF, Ibrahim IM, Ismail SR. A simulation approach: improving patient waiting time for multiphase 

patient flow of obstetrics and gynecology department (O&G Department) in local specialist centre. WSEAS 
2010; 9(10): 778-90. 

3. Georgievskiy I, Georgievskaya Z, Pinney W. Using computer simulation modeling to reduce waiting times in 
emergency departments [Online]. 2007; Available from: URL: http://www.flexsim.com/flexsim-
healthcare/docs/Reduce_ER_wait_times.pdf/ 

4. Bailey N. A study of queues and appointment systems in hospital outpatient departments, with special reference 
to waiting-times. Journal of the Royal Statistical Society 1952; A14: 185-9. 

5. Soriano A. Comparison of Two Scheduling Systems. Operations Research 1966; 14(3): 388-97. 
6. Liu L, Liu X. Block Appointment Systems for Outpatient Clinics with Multiple Doctors. The Journal of the 

Operational Research Society 1998; 49(12): 1254-9. 
7. Lynam PF, Smith T, Dwyer J. Client flow analysis: a practical management technique for outpatient clinic 

settings. Int J Qual Health Care 1994; 6(2): 179-86. 
8. Stafford E. A general simulation model for multifacility outpatient clinics [MSc Thesis]. Pensylvania. PA: 

Pensylvania State University; 1976. 
9. Cayirli T, Veral E. Outpatient scheduling in health care: A review of literature. Production and Operations 

Management 2003; 12(4): 519-49. 
10. Djanatliev A, German R. Large scale healthcare modeling by hybrid simulation techniques using anylogic 

[Online]. 2013; Available from: URL: http://www.anylogic.com/articles/large-scale-healthcare-modeling-by-
hybrid-simulation-techniques-using-anylogic/ 

11. Rising EJ, Baron R, Averill B. A Systems Analysis of a University-Health-Service Outpatient Clinic. Operations 
Research 1973; 21(5): 1030-47. 

12. Su S, Shih CL. Managing a mixed-registration-type appointment system in outpatient clinics. Int J Med Inform 
2003; 70(1): 31-40. 

13. Harper PR, Gamlin HM. Reduced outpatient waiting times with improved appointment scheduling: a simulation 
modelling approach. OR Spectrum 2003; 25(2): 207-22. 

14. Santibanez P, Chow VS, French J, Puterman ML, Tyldesley S. Reducing patient wait times and improving 
resource utilization at British Columbia Cancer Agency's ambulatory care unit through simulation. Health Care 
Manag Sci 2009; 12(4): 392-407. 

15. Ho CJ, Lau HS. Minimizing Total Cost in Scheduling Outpatient Appointments. Management Science 1992; 
38(12): 1750-64. 

16. Rashidi R. Modelind and optimization of patient flow at thediagnostic imaging department of trillium health 
center [PhD Thesis]; Mississauga, ON: Trillium Health Centre; 2007. [In Persian]. 

 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
6-

06
 ]

 

                            10 / 11

http://hsr.mui.ac.ir/article-1-631-fa.html


��	��	  ��� �����,�	� P+Q5 �" ��3��	 .��� $���  
 

 

 
1- Associate Professor, Department of Industrial Engineering, School of Engineering and Technology, Tarbiat Modares University,  
AND The Hospital Management Research Center, Tehran University of Medical Sciences, Tehran, Iran 
2- Department of Information, School of Engineering and Technology, Tarbiat Modares University, Tehran, Iran (Corresponding Author) Email: 
pedram@modares.ac.ir 
3- Assistant Professor, Department of Industrial Engineering, School of Engineering and Technology, Tarbiat Modares University, Tehran, Iran 
4- Assistant Professor, Department of Public Health, School of Health, Gonabad University of Medical Sciences, Gonabad, Iran 
 

560 ��0� #	;� )	*
*+� <%=�/ ?�� 5	� / ��	( ?=�" /���� 1392  

  

www.mui.ac.ir  

Measurement and Analysis of Strategies to Reduce Referral’s Waiting 
Time to Public Health Centers Based on Simulation 

 
Mehdi Sepehri1, Yadolah Pedram2, Babak Teimoor Poor3, Mohammad Matlabi4 

 

Abstract 
Background: Urban living and transition of illnesses, today has led hygienic centers for dedicating 
services to serious challenge management of an outpatient center is very difficult. Worse is that the patient 
advice and service time is much less than waiting time. Many people to avoid long waiting go to private 
treatment centers. This study was done to determine ways to reduce client waiting time based on discrete 
event simulation. 

Methods: This was a cross-sectional study and data were collected by questionnaire and check list and 
survey form whose validity was confirmed by the experts. Data were completed by the relevant parts 
responsible. Statistical data analysis was done by SPSS software and determining the probability 
distribution function of service time and their entry into the system at various places was done by 
Professional Easy Fit Software.  

Findings: The total number of the subjects was 400. Time to access first service varied from 1 to 250 
minutes and the average was 59 minutes. Average time of general physician services to people was 4 
minutes and total service time varies from 1 to 20 minutes and the average was 7.5 minutes. Delay in 
physician entrance was 15 minutes. The probability distribution function of patients’ arrival time was 
exponential and probability distribution function of service time was a gamma distribution function. 

Conclusion: Much of the waiting time was related to pre-starting the work of system, and also admission 
and physician visit. 65% of the patients waited more than 30 minutes to receive the first service and given 
the patient charter, it is not acceptable that 75% of the patients should have less than 30 minutes to reach 
their first service. To reduce the waiting time, seven scenarios were suggested for using parameters 
variation experiment in AnyLogic Simulation Software; these scenarios were simulated in the system. 
Among these scenarios, the mixed scenario which changes the start time of system and admits 30% of 
patients through book appointment, yielded the best results. 
Key words: Reduced Waiting Time, Patient Procedure, Discrete Event Simulation 

 
 
 
 
Citation:  Sepehri M, Pedram Y, Teimoor Poor B, Matlabi M. Measurement and Analysis of Strategies 
to Reduce Referral’s Waiting Time to Public Health Centers Based on Simulation. J Health Syst Res 
2013; 9(5): 550-60. 
 
 
Received date: 08/06/2013 Accept date: 02/07/2013 

Original Article  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-0
6-

06
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

http://hsr.mui.ac.ir/article-1-631-fa.html
http://www.tcpdf.org

