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 � `�	� j�/�* 0� �#��� �� �� 	��� � `�	� ��� �� (�4 �

��	� W'%�6* 	��� ��� . W�2�� WN W� (�� W^5�8* ��Liu � 

 �� ����� !����4320  ���	� G�	 W^5�8* �� �^2�K �	E

)16 .(43 � ������/�� !��2* �� `�	� \�#��� Q2�i  

5/2 �/��� Q2%�� � 	�n�N 	/*  �� r2c�� ������/�� !��2* L� 	�

G�� . �_	�� O	9* !��2* W� ��� !��� J267� Q%� R%�/�

�* ��� `�	� j�/�* 0� �#��� �N �/M� ��	E�  ��K WN ����

G�� !�'�% ��%	6� . 0��X 	N 	��� � `�	� \�#��� Q%� 	2X1�  

11  W�2�� WN �.  h8MDeathe � 3 �� �N�%L�� !����4

 G��)26 .( Q/E� ��� Q2H 0��X �� �� ����#� ���	N Q%� R%�/�

 ���� !��� 	��� j�/�* 0� �#��� �N) 	��� \�#���3 �/���  	/*

Q2%�� � 	�n�N ��N �� r2c�� �^2�K !��2* L� 	�.(  

Q%� �� W� �5�)� Q25�� �* z	8* �[  W� G�� Q%� ��

� � `�	� ������/�� \�#����L���� W���g � G�� ��6g 	��  �	2


�* W/E�% W%�� 	N \�l�* Q%� p��  �25��F �% G�� ��2�2�� ��3

�* p��2���*�2N  � P6E `�	� L� ����� ���#/�� 	3 W� G#
 !���

���� `�	� k27$ (�K m% P6E . G�� Q�4* ������/�� Q%�

{�� �*� ���N k27$  ��	/'
 ��2b `�	� (�K Q24�� ��3

��/'3 .G�� 0��$ Q%�N `�	� (�K Q24�� {�� :77  �$��

�L���� ��42N \�#���  !�	� WE�l� � Q2*L �� a%�
F W�$�E L� �	2


4 �L���� �% q�%� W86� �� �*��M ��a%�
F Q2g L� �	2
  ��4  ��8 

|��b q�%�  W��� L� 	�)��a%�
� `�	� ��	N) (27.(  

�L���� 5�H �� Q2*L �� �L�N L� \�#��� �	2
 R��F W� �90 

 \�#��� Q22^� ��	N �� W2$�� {�� �G�� �� rb W[��

 G�� R��F `�	�)28( . W� G�� z	8* W/�� Q%� (�H 	3 WN

{�� Q%� 	Y�� ��4/ � G2�N�M � !��24K� G2�N�M  ��24�� ��3

G�� ���� �N�%L�� �4�  0��$ WN � G�� �2���	N (�)� .  

 	2X1� WN h[�� x7N Q%�	N��N2  �%3 �/���  �% ;3�� 	/*

 �������/�� {�� W� �	g ?G'2� ��4  `�	� (�K �� ;%��E�

r%���� \�l�* Q%� ��	N.  

�# ��
��� $!� �-��. ��/ '�()� ���	 �%�
 �����  

 (��[ �� �� ���� !��� 0�^5�8* u��� 	N2 �#�/�* \���� �

�� �H�	K !����� `�	� L� ��� .7 �H�	K ��� 	N W^5�8*  ��3

� �%�[`�	� �G%L�}*�� ���* L� `�	� Gb�� I*� `�	  ��3

 I9#* �N `�	� � ���� W�^[ � ����* ��2���* �N `�	� ��	�E

��	� ��	4� W��� � ��
  ���)29 �26-21 .( �� ��$� W51'*

 	N 0�^5�8* Q%� 	Y�� W� G�� Q%� �� 	�Z 0�^5�8* �N W8N��

G�� �� ����� �^2�K !�
���� G�	 ��� .��a  WN  	Y��

!F  ��� ����3 �� ����� ��� �5�4 � ��	2� �% �_	�� O	9* �3

�L���� Q/E� ��	� �	2
 ��� . IN�M 0��#� 0�^5�8* Q%� J�K 	N

WcHa* �H�	K Q2N �� `�	� � �� 	�Z ��3  	N ��[�* ��3

G'� W%�� �L���� � ��2�2�� ��3 �	2
  �_	�� O	9* ��3

����� ��[� .�* Q%�	N��N  W�2/� !����H�	K W� GE	
  ��3

 �� Q/E� ��� Q2H �� ��	E� �%����� G�� Q�4* `�	� �%�[

����� ���"N .W�2/� (�H 	3 WN  Q%� WN h[�� ��M �	2


�H�	K 	2X1� �N W8N�� �� ��� aK� � G�� I��* \�l�*  ��3

����� ��[� !��/'%� Q2H ��	E� 0��X 	N �%�[ .�* Q%�	N��N  !���

^5�8* m% W� GE	
 W�2/� W��4� ���^� �N ��	/'
 ���6267� W

W��4� �<%� WN n�N �� ����� �%�N ������� \���� ����� ��3.  

  

����� ����  

W�2/� ��[�* 0�^5�8* W%�� 	N  S��/�� G"[ �4�7* �	2


G'2� Q�4* ��4� W�2�� \�� . 	��� � `�	� �%���� t2���

G�� Q�4* 	2y .�� WN (��^* ��	E� �%���� W� \�l�* Q%� W�2

�* ���"N 	��� �% `�	� x7N 	2b �% �N�%  G�� �2���	N . WN

 ��	
 WN W2$�� ��	N 	��� � `�	� ��%��* !�	� ��2� ��a 

G'2� Q�4* ��	E� L� �$�b . �N W8N�� �� ��$� W51'*

 ��	N 	/*���� ����7* ���^� �"�� W� G�� Q%� 0�^5�8*

�� S��/�� W'%�6* ���.  
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12  
16  �" �< =��<�! >?! �� @!&A/�&)� �" ��&9�AFO   

)Ankle foot orthosis(./��� B�� C��< 7:." : �" D  

 -�&E� FG�07  �" H��� B�� �� =���� 7�I)� �"��" �" �J���� �� C��<

 �<�: �" H��� B��) -�&E� FG�0 �<4 �&" =���� 7�I)� �"��" .( �L�!

��.� 7�M� �� '�))N	 H��� B�� . O*P �" ����� �� C��< �" H��� B��

�!� B.1 �)Q&	  ���4	 R�.�� -0&< #STL.  

13  
4 -)/8	 : U8L 3��V W� #:�X�� �)Y #�)Q&ZG : .[ �" ���  '�(

 -)	�9/)<.�.1 I)���\.  

 .��" 7."  ��[&� �9J[ '�&9L #�<�] W�  T*" �< �!� B.1 .)<^	

��)Y ���[ �+� .� .�!� W�)� ��&� C��<  %��G #�<�] F(�<.  

14  

10  �" H��� B�� '��" =���� ���4 .�.1 ������ �)Y OE��� -_! . `�Z�

��&9� 'a���  C��< H)/b9( : '�S�IY\ C��< �" H��� B�� H)] �� �(

BW�.��  _J� 7W: @94	 ���] �� U���XJ)� �!� B.1 '�)Y.  

  _J� 7W: @94	 �" C��< W� B��X�!�23  �_J� '��M)" 'a��� .Q��

���� =���� H��� B�� �" . �)YSwing through : Three point 

 �"78 ���� c�)�]� =���� H��� B�� �" �_J� '��M)" 'a��� .Q��.  

15  

10  H�� �� -�dE����� ���.���< �<�1 �*��?� .7\ �9(  >?! �*��P �(

./�1�� ��_�&� . C��< �" .1 ��!�&G ����� W�)'�S�IY\ :  �:W�" ( B�� �<�: :

.�:�".  ���[ B��X�!� ��&� ����� H��� B��  ����< �J���� '��" 'a��� `�Z�

���Y.  

 C��< �" �< '����� 'a��� `�Z� �< ��� 7�M� �*��?� H�� e����

 D'�S�IY\���� B�� �<�: :  �:W�" C��<  f)	�	 �" .��65/1 D58/1  :

94/1 �!� B�&" ��� �� �"�P . �<�: W� B��X�!� �" H��� B�� �L�!

�&" �g<�.]  �:W�".  

16  

20 .���< �<�1 �*��?� H�� �� =���� ��� . D���.���!� 7�I)� �� C��< =&V

6/2  ���!  : �	$�" ���6/2  ���! H)��� ��� &V W� �	.1 h)+/	 ���.���!� = .

 7d)J<� �/�I( D7d)J<� `�Z�)Energy cost( �L�! : fE[ 7�"�P D

BW�.�� �*��?� H�� �� �<�] .1 '�)Y.  

 �" C��< �" ����� H��� B�� H)] �� 'a��� `�Z� 7�I)� H)"  	:�X	

i�X	�� �1�.� �&%: OE��� '�(.  

17  

20  H)"  /! B�:.4� �" �&9�  ��[&� �9J[  A�J81 �" ��9)"50  �	

78 .���< �<�1 �*��?� H�� �� =�! . j!&	 'a��� `�Z�

Respiratory meter BW�.�� @"�	�� .1 '�)Y.  

 7W: @94	 R.L H)] �� 'a��� `�Z�05/3 D28/3  :33/3  �" '���<

�&" C��< : @����� D�<�: '��" f)	�	 �" ��)[� .&�� �� 'a��� �/�I( j!

  89< �E)!: �" H��� B��82/2 �&" ��)[� �" '���< .B.9L #:�X	  '�

 9� �+� �" �<�: : C��< �" H��� B�� ��  .!�.  

18  

 : =���� ����� W� B:�Y :�SCI  H)" �*��P �"6L  :2L  �<�1 �*��?� H�� ��

.���< ..1 R�k�� �<�: : C��< �"  "��W�� .�L�! : 7d)J<� �/�I(  �" H��� B��

���Y ���[ B��X�!� ��&� �*��?� H�� ��  EQ� ������� :� 7�&/L.  

B.9L #:�X	  B:�Y :� �� H��� B�� �L�! : 7d)J<� �/�I( �� '�

�1�� �&%: . ����� �� H��� B��  ����&	SCI  �&" �<�: W� ��M)" C��< �"

)7d)J<� �/�I( : H��� B�� �L�! ���� �"(  

19  

 W�13  ���]�� �	 .1 ��!�&G =���� ���NWB   

)Non weight bearing ( C��< W�Ortho  B��X�!� '�S�IY\ C��< :

.//< ..1 �_l fE[ 7�"�P : 'a��� `�Z�.  

 H)] ��5/2  �&V �" 'a��� `�Z� : fE[ 7�"�P H��� B�� ��)[�

B.9L  C��< W� �	$�" '�S�IY\ C��< �� '�Ortho �&" . W� .*"5/11 

.M� B.�� B:�Y :� H)"  	:�X	 ��)[� . �  �� �< ���Y �k)�� 7�&	

B�:�  C��< DH��� B�� B�	&< '�(Ortho ���� '��9< 'a��� `�Z�.  

20  

 =���� �����)5  D���5 7W (.���< �<�1 �*��?� H�� �� . ':�)�

U8L BW�.�� :�)� �4XQ 3��V W� H)�W @9*�� .1 '�)Y .����� W�  ��!�&G

m�0 '�(�<�: :  �:W�" C��< D'�S�IY\ C��< �" .1 .�:�" B�� ���.  

  �:W�" : '�S�IY\ C��< �" H��� B�� H)] �� 7W: F(�< �!� H89�

�&1 �k)�� . �:.]64  �� �" �<�: �" H��� B�� H)] �� 7." 7W: .Q��

 � =�9L� �&1 .  �:W�" C��< 7W: F(�< �"  "�)�!� �&+/� �" H���"�/"

./�J( ��n" '�S�IY\ :.  

21  

�!� B.1 ��G�! ��W&o��< ��&� W� .�.%  ]��V . @81  /4/�  ]��V

 #�&Q �"S �!� B.1 :�)� ��% �)Q�G ��k�� pL�"  EQ� ��." �� . W�

7 .�:�" B��  9�.[ : .�.% �<�: �" .1 ��!�&G =���� ���.  

�J	  �(�q : ��8E9L .�.%  ]��V �< ��� 7�M�  ��.�"� '�(

?��&E  r��!� �� 7&�W\ R�k�� B&)1 ��&� ��  	�LSV� ��� D���� '�	

�J)�.  

22  

 h�J)! 3��V W� C��<  9�.[ i�&�� �" C��< '�/� : .�.%  ]��V -�

.1 �J���� �<�] I)���\.20  =���� ���)10  : ���10 7W ( H�� ��

.���< �<�1 �*��?�.  

 '�/� C��< �" &E% �" :� �<�] �L�! �g<�.]5  .Q�� i�&�� W� ��M)"

�&"  �/! . B�� �L�!  ����< : �!� -0&< �_J� �" �L�! F��I��

 9� ���[ �)l^	 �4	 �� H��� .(�.  

23  
 BW�%� �< B.�� �_*% RI)��8� :  8���8�� �&	&� �" C��< W� '.�.% i&�

 � �� C��< =&V �))N	 .1  ]��V D.(�.  

 C��< H��  ��.�"� i&� �< ��� 7�M�  "��W�� e���� : ����  !�!� ��< �" W�)�

��E*��	���Y ���P� �L&9k� �" .��" 7����� s)�M	 �&J/! @g�  .  
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 ����2 .��%	� ��� !�$� �	8�	9� �.:� �1��	� ;	+ )���,�( 

#�$%!  �<!$� (�!  =>� "�	��  

24  

.1 �J���� ���.���!� i�&�� �" .�.% C��< -�.20  : =���� ���20  ���

 �*��?� H�� �� &TL t?[.���< �<�1 . 7&�W\ 3��V W� 'a��� `�Z�

BW�.�� 7d)J<� `�Z� .1 '�)Y . �)n	 3��V W�  �]�� : #�_l 7\ �" B:SL

F!�� @)98	 : ���� ���Y ���[  !��" ��&�  Z�1 '�(.  

 � �+� �"  �: D�&" h( �)_1 H��� B�� �L�!   ]��V .!�

��&9� �" �_J� �� '��M)" #�_l .�.%  h(���  *)_V '�(

 � ./<.  

25  

 �)_*	 C��< ���� '$�" �� �!�< : '&Y @ZX� -� �< .�.% C��< -�

.1  ]��V D�!� B.1 .��!� : B.1 ��G�! H"�< W� C��< H��  �" '�

���� -)�&�&Y��  ]��V .13  =���� ���)5  : ���8 7W ( �*��?� H�� ��

.���< �<�1 . U��o9�� : C��< ':�)� �g<�.])Impulse ( H�� ��

 �*��?�BW�.�� .1 '�)Y.  

B.9L #:�X	 C��< ':�)� �g<�.] �1�.� '� . U��o9�� ':�)�

��&9� �" �_J� .�.%  ]��V �� '�&9L   �/! '�(3  .Q��

�!� ��1�� F(�<.  

26  

�!� B.1 �J����  �/! i�&�� �" C��< '�/� : .�.%  ]��V -� .20  ���

.���< �<�1 �*��?� H�� �� =���� .�?� H�� ��  M_/% 'a��� �*�

BW�.�� .1 '�)Y.  

 .�.%  ]��V �� &E% �" :� �<�] ��  M_/% 'a��� �g<�.]

6/9 ��&9� W� ��M)" .Q�� �&"  �/! '�( . � H���"�/"  7�&	

 �" �_J� .�.%  ]��V �� 'a��� `�Z� D���Y �k)��

��&9� �!� ��9<  �/! '�(.  

27  

 �<�: i&� :�) XEG �<�: :  ��.[ �<�: ( �*��?� H�� ��.1 B��X�!� .10 

 ���9 .���< �<�1 �*��?� H�� �� h!�o!� �" 'dE����� ���! . �<�] I)���\

.1  "��W�� �*��?� H�� �� 'a��� `�Z� :.  

B.9L #:�X	 U�.< : H��� B�� �L�! �!� B��.� 7�M� �� '� .

 B��X�!�  XEG �<�: W� �<  ��] ��  ���4	 R�.�� HM8E� ��:�W

H)��� D.1 �&" �	 ._V �" : �<�] I)���\ W� B.1 @Q�] #�LSV� 3

�!� �	���<  ��.[ �<�: �" �_J�  XEG �<�: D'a��� `�Z�.  

28  
 ��  ��[&� R�.�� @Q�X� -)�/)<10  �" H��� B�� H)] �� 'IN� eE� �b"

.1  "��W��  XEG :  ��.[ �<�:.  

B.9L #:�X	 ��� 7�M� �J����   8)�/)< '�(������� �� '�

 B�� H)] �� @Q�X� �" H���2 ���.� �&%: �<�: i&�.  

29  

 3)�4	 �*��?� H�� �� HJ� u��1� fE[ 7�"�P �" �<�: W� B��X�!� �)l^	

�!� B.1 .25   /! B�:.4� �" 7W60  �	80  �<�1 �*��?� H�� �� =�!

.���<.  

 7�I)� �" fE[ 7�"�P j!&��14 ± 49  F��I�� ��� �� �"�P

�!� ����� . � ��n/M)� �*��?� H�� ./<  7�I)� F��I�� �<

 �  _E[ �)��*� .1�" ����� H�� �� �<�: W� B��X�!� W�  1�� .��&	.  

30 

.1 I)���\ �*��?� H�� �� �<�: i&� -� #�_l .11  �*��?� H�� �� &TL t?[

.���< �<�1 .Walker tipping index  �)E� r�&� 3��V W�

)Force plate (.�\ �!� �" . �<�: i�X	��3  ���! $�" ���H)��� : �	  W� �	

.1 h)+/	 =���� 7�I)�.  

=&V �" H��� B�� H)] ����� #�_l ��  	:�X	 D��� 7�M� e����  '�(

���.� �&%: �<�: OE���.  

31  

U8L ':�)�  �� R�Y #�)Q&ZG H)/b9( : ���1 @ZX� '�&9L @9*��6 

 ���SCI )3  : ���	3 ���� (BW�.�� C��< : �<�: �" H��� B�� H)] ��  '�)Y

1..  

�&" �"�M�  89< �E)!: :� �( '��" H��� B�� �L�! j!&�� .

 ���1 @ZX� '�&9L ':�)� �g<�.]50  -)� W� ��M)" .Q��

�&" �<�: ':�)�.  

32  

20  ���)  /! H)A��)�2/4 ± 6/66 =�! ( �� v)( @ZX�  �!S�:�	�\ �"

.���< �<�1 �*��?� H�� �� &��W . =�9L� ':�)� :  ��[&� R�.�� -)	�9/)<

.���Y  "��W�� �*��?� H�� �� �<�: �" B.1 . B�� =.� �" �%��  	�LSV�

�J)� r��!� �� H���.  

 �" B.1 =�9L� '�&9L ':�)� �< ��� 7�M� �*��?� H�� �k)��

 � �<�: �" H��� B�� H)] ��  ��[&� R�.��  W� F)" .��&	2  �"��"

.1�" 7." 7W:.  

33  

5  �:.]  /! H)A��)� �" ���6/1 ± 8/9 ! >?! �� @!&A//�&E)� �" =�

3L  ��4L .���< �<�1 �*��?� H�� �� . C��< �" B.1 =�9L� ':�)�

BW�.�� .1 '�)Y.  

 H��� B�� �� R�Y =&V : U�.< DH��� B�� �L�! j!&��

Swing through  �" �_J�Reciprocal w�I" �&" �	 .

 �)Y �� =��IY� ':�)� j!&��Reciprocal D45  7W: .Q��

�&" 7." . �� �)YSwing through  H)" �.L H��6/55  �	

2/57 �&" 7." 7W: .Q��.  

  
  



"!�� � =�"! L*�7) � �*�:)   ��*"! �R 6�H)��3�� � 

 

 
���	
�� ���� �� �����/ ���8/ �����8 / � !"# $%& '� ()�
 ��*�1391 1349 

  

www.mui.ac.ir 
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34  

 B��  8)��8�&)" �)l^	 s)�M	 �*��?� H�� W� `.(

 7:." : �" H���Rollator �&".7  h��! 7W)25  �	

57 =�! (.���< �<�1 �*��?� H�� ��.  

 �" �< '�����Rollator  D./��� B��50  &��W �� '��9< '�&J/�J<� �:��MY .Q��

./�1�� '��L ����� �" �_J� .��:�W U��o9��  F��I�� v)( '�(�&J���J<� '�

B.9L  W� B��X�!� �� �� '�Rollator �1�� . �" H��� B��Rollator  7:." �� x�

 � ��M�  � F��I�� �� v)( HM8E� &��W '�(�&J���J<� : ./< ./(� . H���"�/"

 � F��I�� v)( '�&J���J<� �:��MY ."�� . �" H��� B��Rollator  i&9k� ��

 " ':� '�)l^	 ���.�  ���4	 R�.�� @Q�X� 7��< ��M� . B��X�!� #��l� =�] �( �"

 #.�  �$&VRollator  : �J)� s�M��!� W�)� ��&� '��M)" #�*��?�.  

10  

 -)	��&/� �ETL :� @��1 �<�: .�.% h�J)! -�

 =��/<  MX< @G�� x)y&! 3��V W� �<  L&/Z�

 � .1  ]��V D.�&1 . �b" �J� -�11  R.L �" ���!

 H�� �� ��J"�: �)z H��� B�� : 7���J�� ��  ����&	

 .���< �<�1 �*��?�) : 'dE����	 'IN� eE�

-)�!�o!� .( B�� �L�! : fE[ 7�"�P D'a��� `�Z�

 H��� B�� H)] �� .�.% h�J)! 7:." : �" H���

BW�.�� .1 '�)Y .��&9�  � �(  ./�J��&	10  H)] �� ���

2 .�:�" ��)[�.  

 �b" H��� B�� �" �!� H89� .�.% -)	&":� B.//< -9<11  �� H��� B�� �� ���!

./< -9< ��&G `��V� j)4� . #�*��?�B���JY  H�� #�_l� '��" B./�\ �� �	

�!� W�)� �)P��.  
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Abstract 
 

Introduction: The number of subjects using ambulatory assistive devices during standing and walking is 
increasing. Various kinds of walkers and crutches have been designed to improve the performance of 
subjects. However, they have been prescribed based on some criteria which have not been tested 
clinically. Moreover, it is not clear what the difference between crutch and walker is which type of crutch 
is suitable; and also there is any difference between the new and traditional designs of walker and crutch. 
Therefore, the aim of this review is to answer to the above mentioned questions. 

Materials and Methods: An electrical search was performed in PubMed, ISI web of science, Embase, 
and Google scholar from 1960 to 2012.The abstract and title of papers were evaluated based on selected 
criteria. The quality of the papers was evaluated based on Black and down tool. 

Results: Nearly twenty four papers have been selected for find analysis. The quality of most of studies 
was poor. Many researches were done on normal subjects. Moreover, only some parameters like force 
applied on leg during walking and energy consumption were evaluated. The available evidence is not 
enough to distinguish between the performance of the crutch and walker. 

Conclusion: Based on the available research studies, the difference between various types of walkers, 
crutch and advantage of walker upon crutch is not cleared. The influence of crutch and walker length on 
the performance of subjects is controversial. Moreover, the sample size was not large enough to have a 
strong conclusion. Therefore, it is recommended to do a good research study with an acceptable sample 
size to test the various kinds of crutch and walker on the handicapped subjects. 

Keywords: Crutch, Walker, Spinal cord injury, Cerebral palsy, Paraplegia 
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