
������ �	
� � ���� ����� ���� ������� �������� ������� � ������ � �	�!� ���"# �$%�$&

�������� 
 ���� �����
������� ���� �� ����
������� ���� 
���� ������� �� ��!�

"�
�����# $%��� &�*' �����( ���) *��+,�*'-��
�� .
��**' �/ *��0��***
*�� �����	� 
������ ���� ���� ����� �������� �� ���! � "# $�	� ��%���! �&��'� 
**�(� )��(�*��� ������ �
***�� �����	� 
�� ����  (���������� �� ���!� "# $�	� ��%���! �&��'� 

12
*&
� 
  3&� % .,:� �  ���(�+ �� � �  ,�    -.� /+ 0-�� &�*!�* 1�0  2��!���3 &� 4 �� 5�� (��6 (! (�-7� 8(! (! ����� "�
�� /�.  &��:� ;	-�� 1�<=�>�

    � /-�! /* ��� �!�!�-������"	6� 	.�! �  ��� (! ��   �� (��6 (! �  ��(�! ?@� ".    ����! (�'� �� �!�7-�� �+�� A� �4��3 ��B � %���+ �  �(C:� /:-�3   �:+ D�:� 
  5
��+ ,� 8�E� ��    !� 	�� &�����   �( F�G�� ,�(��+��!�* .@E� �� H����(�+ 5�I�6 J�� ��K���3A��*�L �� /-�! �-������"	6 �	.�! �  �!�7-:�� �+ 

  �! (�'� ������� A� �4  3����B� %���+ ��(C� /-�3M��*�L (! 
��+ ,� 8�E� �+ D��  3��N 5O 5P�Q* ��� /+ R��# (! "��� �	� 7:� "� �:���! ��� (! 
 &����� ?��! /+ 0-��-.�0 2��!���3!�+ .
 ���� �%��:    !(�� S�� �� �I�6 /<=�>�� !�+ ���.����  3�� =�>� !(��<   �� /PQ ���� ?��!  /+ 0-��� -:.0 2 :��!���3NN�T  � /=�:� PN   ��:�� ?:��! 

   �� �!��E� (! (�U���   �� /+��� �  !�+ �� 4 . ����! (�'��� A� �4  3����B� %���+ � �(C� /-�3       �@� �+ 
��+ ,� 8�E� �+ D�� � /���! /A��3&�  �� (!
(� &��+ � �+ 
=�6 �!��� /V�7� "�����! ����(� �+��� .

�.#���:    � /V�(� &��+ 
=�6 (!��5" (��� 1��7�3�<�� (�! 3   A� /���! (! �4  ��+�   ! ���� �! ,� ��� ��.  5�����! �� (!  �� /V�(� �+�      /V�(� &��+ 
=�6 /+ 
�A� "
���5" (��� ?��*3 �(�+ 3  /���! (!  (!M��*�L 3��N 5O 5P�Q* �"��� �	!�� ��.� (��@��M��*�L (! ?��* ,��3N 5O�Q* �     &���:�� ?:��! (! ":��� �:	
�� /+ 0--.�0 2��!���3�<� (�W /+ �(�! 3!�+ (�U�� ���� �� �-�*.
�
.5�
��:   (�'� �X� �(�+ ?��*3 A� �4��3 ��B � %���+ � �(C� /-�3       M��*�L (! 
��+ ,� 8�E� �+ D�� ��3N 5O�Q* �     &���:�� ?:��! (!":��� �:	

 /+ 0-��-.�0 2��!���35��  �����=�<L ?��* ����! &����� /-�! 
�-������"	6 �	.�! �� (!�6��� ,�A��*�L ���+. ��+�:�+� ,# :�!�'�� �:�  !�:  /:* 
�(��+��� /-�! !� 	�� �-������"	6 �	.�! ����U� (! (�'� �� �!�7-�� �+/&���� ��3��� �G� &�*!�*  /+ 0-��-.�0 2��!���3!� Y�E=.

67 ���8�%
&�:A� �4��3��B �%���+ ��(C� /-�35D�� 5
��+ ,�����! (�'���5� /-�!�-������"	6�	.�! �50-.� 2��!���35���7� "��

.9�:� ���% :;</>/?@��� A����� :BC/>/?@DE��� :BF/>/?@
�����G�� *&,�:(��� ���� ���� ����� �������� �� ���!� "# $�	� ��%���!�&��'�  saroghfa@sina.tums.ac.ir

.�&:�
@E� )�::�� �::+��::@�( ;::	-�� 13��-A::+! &���::�� ?::��! �

 � Z����    /* 
�� [         ��-A:+! &���:�� ?:��! 4:* �� �:B(! �
  20-::.� /::+ 0-::��::��!���3)LD(Learning Disability: 

�����+.)N(  5  �<� )��� �+� !�E�� ;���� &��������( /� �: )N^^Q (
  20-.���!���3     1(�'� �( (! Z@� 1(�B /+��3GE��	�  /:+

  �! (! _�G. 6 �   ( � &����. />�I�� (� � 1� �� !�.��+3  (��` 
  &!�!�     ���� (! !�L a     /:+ 0-:��   20-:.� :��!���3 �+  :� � � :� &�"

@L��� 5,� )����+ /* /b�� �� �� 
 G:E��  :�� ��:'+ � 4�� 3
(�c-�� ��  �# 5!�(��, ��+ ��.)O(5         /:+ 0-:�� &�:*!�* �d*�   20-:.�

��!���3    GE� 10 �� �+ ��0� �	�  0 �� ��  6�( 1��  :���( �
�� e�( " �� ���+.         ��:�"�� ;:	-�� 1�:<=�>� )�:�� �:+� �  :�  �! ,

 4 �:�fg�Qg     
:�� ��: D(�":� �:B(! )Cantwell and 

Bake5N^^N � Maag and Raid5N^^Q(.)O( 5 /+ 0-�� &�*!�*
  20-.���!���3       �:# M7� /+ !��-�� �� h��=�i 5��  6�( � , :�  <:I /�7�

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
9-

19
 ]

 

                               1 / 8

https://journals.tums.ac.ir/aud/article-1-172-en.html


'
	�� �()�       �	��!* 
 ���*��+��

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

     (�'� jA* (! � �!�+ (�!(�.�+1  3�����-k�� GE� 5�	�   	l: � �
��-A::� ��::+�( 4 �::� �::+.) N�O(5��::�"�� � 10 �::�  20-::.�

��!���3   6�( 10 �� � �� ���( �  � � mX�     10��:<� �:+ &� n�:� �
���-k��   �! �+ !�L ��3 # �   :@@E� �:� 
:�� �� o��+ 5!�. &����&�
 � /k���!�3   � /+ �( �   �! H�><� 20-.� ,��(/*  � S��U� �    (�:* 54���� ,
�� (!���� /��� &��(! � Z��# �( 20-.� ,����
� ���!���.
�:: ����(�::+ �� �� ,�::�K��::�3 /::+ 0-::�� &�::*!�*  20-::.�

��!���35   �� (! �'�� 4 ���  p�����  2"���  c� /:-L� :�   (��:6 �
�� -+�`( 2��%�� �� �� �� "� 
�� /�.)P(5      ;:	-�� 1�<=�>� )��� �+ 

 �::�� �!�! &��::�/-A::� /::*�::�3::��"	6 �::� A::� � "::l� /`��� �
���:: &��::+����(�::�� /::+� /-::�!����::-�–::��"	6 �::	.�! �

Medial Olivocochlear Bundle: MOCB) (  !�::�'+ (!
�� (��6 (! Z� !� 	����� "���(�! ?@� /�.)r�P(

 2�� (!   3�:�.� :�      =�:+ D�-A:� �:+ ����  A:� �4   3�:� ��:B�
D�::�)Otoacoustic Emissions: OAEs(::�(�+ &�:: ���
!� 	�� /-A� ��3 ��"	6 � �  A:���   ���: &��:+����     �� &�A:�� (! 

�W�   �:���! (�'� J��  A:� �4   3�:� ��:B�       ��: s���:L D�:� 

��.)Q 5Nt�T (

 �(�+ �����3  ;	-���u� v���-�� , ��    !�:     1(�:B (! /:*
  ��B 8�E� /V�(��   /+ �  a  A� /���! 5D���4��3 ��B �  D�:� 

���������3   ��U� (! �� 3 ��� �� k(�. �  ! D�:��   �:% ?��:*
����+�)Berlin5N^^P(  /* � /+� ��L ,�  /-7� (�'� �� ��  !�:.)Q�
T(5 � �   =�<L /+ �X� ,�   /-�! 
����-�� ��"	6 � 	.�! �   �:�+ /* �  �� 

 /-�!����-����"	6 �
�� �� �!�! 
�A� 5
�� .)T�r(
.�::�A::�(�'� �� h���4�::�3��::B �%���+ ��(C::� /::-�3D�::� 

(Transient Evoked Otoacoustic Emissions: TEOAEs) 5
   :�(�+ (�c�� /+�      /-:�! �:X� �� ��:-��  :��"	6 �  :	.�! �  �!�7-:�� 

��  5!��� ��&�(����3 /-�! ����-����"	6 � :	.�! �   /:���! �:+ 
A��4  3����B� %���+ � �(C� /-�3          j�:� � /-:�C� �:X� D�:� 

 &� ?��* �� ��!��.)T  5r � NP(H A:��4   3�:� ��:B� %���+ �  /:-�
�(C�3   � M# 5D��  /V�(� ��  	* 4:d� ��:��* � �(C� 8�E� a :� a

(Click EOAEs: CEOAEs) :� � ,:� 
:��+(Tone Burst 

Evoked Otoacoustic Emissions: TBEOAEs)5  �:+ :� a
.m�� ���� ��    
:�X ��:��*   �:�  ���:.TBEOAEs  �@� (!  :�   �:+ /A

CEOAEs� �� � ::::�K�A:::::��*�L �+  ::::��-�3 (�!(�:::::.�+ 

�����+.)NT�Nr (  7	-�� 1�<=�>� (!� � Xm�    �:+ ;:	-�� 1�*�E� �
 (�'�TEOAEs�(� �+�� 
:�� ��  . Norman � Thornton (!
  2��N^^P      /���! /* ��!�! &��� TEOAEs  �"L� �+ � ��'# ?3  ���+ 

����! 8�E���?��* �� ��+�.    �:� /:* 
:�� ��: Z���� "
7�� ���Xw� ��   (�:'� 8�E� ,3   (! TEOAEs  :� � �:�+).T�r(5

���+����    &�(� �� � )NPrQ (+ �(�+ ��  �� �X� � (�+ "� 1�B � ���+ a
   ����! (�'� �+ Z=�.��TBEOAEs (! �       �":L� �:+ /:* �:�-L�� ?

��'#3����! 8�E� ���+ ��� �� ?��* (�'� &�"���+�).N^(
Khalfa5Micheyl5Veuillet� Collet 2�:::::� (! N^^r

     /-�! /* ��!�! &����� ��:-�–  :��"	6 �  :	.�! �     
:��( D�:�(! 
Xm��C#��    D�� �� ���     (�'� �X� �C= � 
�� xu3 A� �4��3  ��:B �


�� �-�("+ 
��( D�� (! D��.)Ng�Og(
   �(! /+ /k�� �+��3 =��-6� �  � /-�! �-������"	6�  :	.�! �  (! 
    /+ 0-�� &�*!�*  20-.���!���3 � �       (�:'� /:* 
�! (�c-�� &���

  ��� &��+�� ��%-�!�� &� (! Xm� 
E� ��� � (��:` � :�!�.� :� Xm:� ,� �
�������     ?��* 1(�B /+ �   R��# 4��* HC6 ���3   &��+�� ��%-�! 

�!��E� (!��3A��*�L �# ���c� ;	-�� ���* ��.
  (!�� /���� ,��<� �(�+ �      ���: &��:+�� ��%-�! !� 	�� ��  (! 

    /+ 0-�� &�*!�*   20-:.� :��!���3       �� �!�7-:�� �:+ TBEOAEs 5
  � /<=�>� &��*��3  � (! �  �� � &���      :�� ���:� $�U�� ��(��* �
 . (!
 !��E� 1�<=�>�3   �:+CEOAEs  + (! �       /:+ 0-:�� &�(�:�  20-:.�
 ��� D��!�#��   � ��!���3  $�U��  
:�� �� .      /:<=�>� (! /:	�k ��

�3     2�� (! /* OggN    p:��� Khalfa         �� �!�7-:�� �:+ &�(�: �� � 
 (�'� &����CEOAEs �( 3    ��� /+ 0-�� !��L� �   � sA   !��:L�  (�:U��

      �� !��L� /* � Z��� 5
L�� 1(�B  ��� /+ 0-�  �@� (! sA�  �+ /A
  %�� (�U�� �����  ��!� 	�� n�� ��       /:* �:�(�! !�. "l� /`�� (! 

  ��( �+ ��0�  3����( &�(�� 3��� �( &��+����(! "����  !��:�).f ( (!
 ! /<=�>���%3    p��� /* Muchnik        2�:� (! &�(�: �� � OggQ

�(3   0-�� � (�U�� !��L� � /+ &� 20-.���� D��!�#�� � �!����3
  � 
L�� 1(�B�          (�:'� &�:��� (! /:* �: Z��� "CEOAEs 5

    /+ 0-�� &�*!�*  20-.� ��� D��!�#��  �-�* (�'� 3     /:+ 
�A:� 
    &��� !�. ,A�� (�U�� &�*!�* �� ���!).NP(5  � (!  :� � &�� :�  (! "

 2��NPrQ��E���   (�:'� &�:��� &�(�: �� �  CEOAEs �( �(3
    /+ 0-�� &�*!�*   20-:.� :��!���3     :U�� (�:U�� �       /:+ � �:�!�! $�

-��/U�3@E� /+��� � 
�! y�+ J���-L�).ON(

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
9-

19
 ]

 

                               2 / 8

https://journals.tums.ac.ir/aud/article-1-172-en.html


��� ��	�,�(-./ �, 0�(1��� 2345� 6(71 �����1� 	��8��� 	� 9�1 ���: 0�*���47,� �;�/<

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

   � �I�6 ?��K# (!��K�  3�� A:��*�L�  R:��#    3�:�  ��%-:�!
  �W �� &��+���  ����! (�'� J��TBEOAEs    8�E� �+   ,� 
��+

   ":*�� M��*�L �+3Pggg5Oggg5Nggg�Qggg      �:� /:V�(� �:+"��� � "
7�� ����! ���    /:+ 0-:�� &���:�� ?��! (!   :� 20-:.���!��3 (! 
�@���(�+ !(�� (�U�� !��L� �+ /A�
L�� (��` .

���� �%��
��    !(�� 1(�B /+ /<=�>� ,� ���   
�� �� ��k�.  :�(�+ (! �
�I�6tf   ��-A+! ���� ?��! �NN�T        (�:U�� ���� �! j=�` (! /=�� 
 0-�� �  /+  20-.���!���3 �(�+ !(�� ���-L�� (��`  . ���� (! (�u!
  20-.���!���3  5PQ ���� ?��!)Og   � �A#NQ  �:-.!  (   �!��:E� (!

���Ng�T   2�� �(��+�� ���  ./����   �:�  :+ ���  , ��:*!�*�  /:*  (! 
/��#  3��2��   �� sU�#!�� )(���  3!�+ 4�GE� /+ 2�l�� �:��  �� 
�W�J   ":z��   20-:.�     �(��: 3���!�:�N�O     &����:� /:+ /-A:+�� 

           &�:��� �� �!�7-:�� �:+ &��'� �' ����d-�� D(��#� D���� �:�3
_�.  "*�� &�  ���� ��  5��!�+ ��     � /���� D�( /+  :��3  &�:�� 

   	* /+ � F��-����� ��� a�� ��� �  ������� �� ���! �   ��%�:��! 
     ��� �!�! S�k(� &��'� �{"# $�	�. � (!� @E� ,�       /:+ /:k�� �:+ J

 /���� !���*  3��     /:+ 0-:��   20-:.� :��!���3    /:���� /:��  �:�3
������    	* &���� 
E� �� � -:.�  20 :��!���3     :� &��:+ � � |

��+ /@�W3B�. ���� �!�7-�� .
   (�U�� ���� (!PN��-A+! ���� ?��! �) N^ � �A# NO�-.!  ( �+
  �� �!��E� &����  :�(�+ !(���    �:�-L�� (��:`  .  =! /:+ :� � 4�  /: �

      JW��� �� ��� ���� &�*!�*T�r � NO  <:�5��!�+ �     &�:*!�* �: 
 � (�U���  �� �� "� ��!�� F��-�� JW��� ,.=� �+ /��� � �� M# �C :� ,

  '� � JW���� = /�    ��:-+� )(��:� 
A�� &�  5�:�    �:* /:��` �:+�f
  � (! /�(���   ��� F��-�� JW��� ,.     ����:�� ?��! /�(�� �� (!�

   + �'�� 2�<� /*�  ,N^    �:� Og      ���: F�:�-�� !�:+        /:+ /:k�� �:+ �
 �� �!��E��  � !(�� � <� ���    ���� �� �� � � )0*  �:�3  :�(! � 5
 ������ ?��!�  L!�G� 1(�B /+�   F��-�� ���.    2��-6� /+ /k�� �+

!��::<� HC::63@E� �� &���::�� ?::��! �� ::�J)=�::+� &!�::�� �(�! 4
<����(�3 ���K# }�W /+ !�(� �(5  F�:�-�� &����� ?��! 4* !��<�

# /���� sU6 !��<� �+��+ �! ���+ ?���� /-L�� �c� (! ��  .
              :z Z��:� � 3�:�� /:b��(�� �� M:# ?��K# ,�� (! &!�

   }�W �� ~��. 3��(��<�)�����   ,-���  ��=��� /@+���5a   �:+ /'k���

���5"  ���(�! �� �!�7-��3 A*����� �    ! �>. 4���� � a��%(5   �! �:�
  ���� #� ���� �+� !� 5��-��3 � ���   !� � M��:- :��-��3   ,:�  Z=�:.

�(� !(���+����-L�� (��` .
 &� ��  A� /* �k�4  3����B�  /+ 
�A� 
��( D�� (! D�� 

�  �` xu D��   5
�� �-��+��+�  ,  ��+ 
��( D��3  ��:k� 3   &�:��� 
 !�� F��-���   �(� (�c�� /+ � ��+��A� ���� &��+�� ����� 5� 7:� "� �

 �� �+�   2!�<� Pf�!�   4+ SL     /V�(� !�L xu D�� /+   �:�  �:.
�+� 5(�c�� ,     �:<+ /	6�� /+ !�(� �� 4�`35  �:� /��-:��� 7:� "� (! �

�(�+ !(�� !��L� xu D�� �(����� ���3� ��.
  A� &���� (!�4��3 ��B � %���+ �     :# D�:� /:-��    /:V�(� �� ?

58�E��>��        k(�:. 2�:��* s:U6 �+ ��'+ J�       p:��� !�:L D�:� 
 ��%-�!Otodynamic ILO88� (! ��k� /+ �� �� ���� 1� &�"

    k(�:. 2���* sU6 �+ j���-� 8�E��   :c�� ��%-:�! (! D�:� � s
!�.

  m� 1(�B (!��     A:� 
:�X &� �� ��4 �:�3  ��:B � %���+ �  /:-�
D��)  C# (�� � �B(!��3    �� ��y�+ fg     �� /+ /���! 
�A�� �B(! � "

 � �-�("+����A�3P �! �     A��*�L ���+ �� (! 4+ �(    /+ �<+ 46��� 5
���� � j�   ��k� ���� .  ��-+�  A:� &�����4 �:�3  ��:B � %���+ � /:-�
�(C�  3    8�E� �+ D��,�  M��*�L (! 
��+ 3���(� !(���+�� (! 

 ::��( D�::� 
� ����::��::��3�:: .� (! ::�  &�::��� �� /::	6�� ,
TBEOAEs    �(� !(�� M��*�L(�'u (! �+��  ��� /+  :�   �� jNggg  �:�

Qggg     � ������ 
��( D�� (!"���  :��3        (! ��%-:�! /:cL�6 (! � 
�L� �( 4�/���3 .� ��� �� !����.   5�<+ /	6�� (! TBEOAEs D��

    �(� !(�� M��*�L(�'u (! 
��(�+��  =�6 (! �  �:� /*�  7:� "��3   �:+ 
 �� �>��   2!�<� Pf�!�   4+ SL     /:V�(� xu D�� /+   �:�   5�:
 � ��������3   �L (! ��%-�! /cL�6 (! � ��( 4�/���3.� ����� !����.

 A� /���!�4  3��   8�E� �+ �� 
�X,�� (! 
��+�   /:+ /:	6�� ,
/���! &���� 3�� ?��*�(�'� 8�E� �+ /-L�3��� 
�X ����! .

��+3  B�� (��� �7��� Z.�   3��(���3   Z.�: 4��   3�:�
"*��3  ���*��# � � � ��+3 	E� � �!�! 4   �:� �+ �( :��  :I�L �  �� 1�
 D�(t-test� �!�7-��.

�.#���
 � (!�  � 5/<=�>� ,�%��� �� ,�      !(�:� ���:� PO/N+r/r    � 2�:� 

   ��� ����OT/N+r/r  !�+ 2�� .    2��k (! N � �%���    H��:E�� � ,

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
9-

19
 ]

 

                               3 / 8

https://journals.tums.ac.ir/aud/article-1-172-en.html


'
	�� �()�       �	��!* 
 ���*��+��

������ �	
� � ���� ����� ���� ������� �������� ������� � ������  �	�!� =� =�"# 

�������	
 �
 ��������
�� ����TBEOAEs�� ���� � �� ���� �� �� � �� ���
 �� !"� � ���#)%&=n(

دامنه در گروه شاهد ) اريانحراف مع(ن يانگيمدامنه در گروه مورد) اف معيارانحر(ن يانگيم

pزيبا نوزيبدون نوزيبا نوزيبدون نوفركانس

100064/15) 03/5(38/14) 12/5(77/15) 40/5(87/13) 32/5(00/0

200070/13) 25/6(52/12) 19/6(80/14) 65/4(51/12) 74/4(00/0

300050/13) 63/5(20/12) 39/5(93/13) 51/6(32/12) 73/6(00/0

400035/12) 35/5(50/11) 24/5(35/13) 96/5(90/11) 08/6(00/0

<�� /���! (���3TBEOAEs  ��( D��   �� /V�(� �� 4�` 
� 7:� "� �
����!��   �(�+ !(�� ���� �! (! �
�� �� �!�! &���  .(! ��:���
M��*�L��3  �(�+ !(�� � �  :�%���    /:���! ,TBEOAEs)   �� 4:�`
 �� /V�(�� 7� "�� (           /:+ 0-:�� ���� �� �-�("+ (�U�� ���� (!  20-:.�

��!���3  !�+=�� (!  � �  |�  M��*�L �� a 5�:� �  :�,  1��:7�     �:c� �� 
���(3�<��(�!!���.

�@��  /A��%���   /���! ,)gf/gp>(       �:� &��+ � �+ 
=�6 �! (!� 5"
    /* !�! &���  (!  /��M��*�L �:�3   �(� !(�:�  :�+��  :+ �  ,� :�%��� ,

/���!��3TBEOAEs �� /V�(� �� �<+ � 4�` 
=�6 �! (! �5" 1��7�
(���3�<��(�! �������� !�.

  ������ (�c�� /+���3 � �  � (�'� &�"��U       5M��:*�L �:� (! �� !
  4I�7�/���!��3TBEOAEs  &��+ � �+ 
=�6 �! (! M��*�L &� 
 �� /V�(��  "    � � /���E�     � &��:�� /+ /	B�6 (��@� :�  (�:'� &�")  �:+

�! jA6�4+ (� /-L�� �c� (! .
��%��� � ,� ���� (! (�'� &�"�M��*�L   3�:� �(� !(�:� :�+�� (! 
���� /+ 0-�� 20-.���!���3 �� �-�*  (�U�� ����  /:* !�+ �:-�� e

   2��k (! &�P  
:�� ��: �!�! &���  .(! M��:*�L   3�:�N 5O �Q
*� "��� �	5 + � � ,�%��� l� ,��   /���! �TBEOAEs      ���:� �! �� (! 

  H0-.��<�� (�! 3 ! �  ���  =�6 (! 5�   M��*�L (! /* P * � "��� �	
  1��7��<�� (�! 3 + � � ,�%��� l� ,��   /���! �TBEOAEs  :+ �  �! ,

(�� ���������� /<=�>� !��� .)gf/gp> (

IJ�
�     /���! �(�+ ?��* 5�I�6 ?��K# s'� /-L� 3��TBEOAEs

   �� /V�(� 
=�6 (!�  !�+ &� /V�(� &��+ 
=�6 /+ 
�A� 5" .�� ,�  �:+ /-L�
@E�� 	�` 1�@�    �� (! �� $�U�� �    !(�! 
:@+�>� (�'� /�.  ��:�� (!�

��<=�>��    �( &��*�:� /* 3    �:���! (�:'� ��  A:� �4   3�:� ��:B�
�(C�3             �:� /:V�(� /:* 
:�� ��: �!�! &��:� ��: $�U�� D�� � "

����!��    A� 
�X $�%�� /+ �4  3����B�     ?��:* jk�� 5D�� 
/���!  3��A��  5���� 
��+ 4 ��   � � !��   =�<L /+ �X� , :�   /-:�! 


����-�� ��"	6 � 	.�! �  �!�! 
�A�   �:�  !�: . :+�   �� ?fg   2�:� 
    A� !�k� /+ /* 
���  ��� &��+�� ���   (!  # &�(����-A#�   �� �!�+ 


�� .   ��A�� 1�<=�>� �� 4�`�  6 1�<=�>� 5 :�����     �( ��: $�:U�� 3
 ��� /b*�.3          A:� /:* �:�� �!�! &��� /+�� � �    ���: &��:+�� ���
  � /-�! &������-�� ��"	6 �  
:��  . 6 (!� 1�:���      /-:�! �:>` �:+

����-�� ��"	6 �        (�'� 2�-�* �� /* 
�� �� Z��� �W�@-� 3
2�	�  3������k(�.�   =�� 2��A� /* � A� ��4  3����B�  D�� 

 /-��* 5��-A� �� !� . ̀! !� 	��� � J� A� ,�     -:�(! /:+ ���� ��
   =� 5
�� ���� /-.��� /-7�  �� � !��A� ,���� (! ��� 8(! � 

   �� (��6 (! (�-7�� �� "�  �'� ?@� /��      !(�! ��:'� �:+ �( ).f  5t 5r 5
NQ�Ng 5Nt �Of�Nr(

�  ! s'� /-L��    �:I�6 ?��K:# �%     � �(�:+ ?��:* 5 :�   (�:'� &�"
TBEOAEs  M��*�L (!    3�:�N  5O   � Q * �      &�:*!�* (! ":��� �:	

   /+ 0-��  20-.���!���3 !�+ . +�. /+�    �# /* �� 1��X� �   (�:'� ��
����!��TBEOAEs  =�+ (�"+� ��� i ��k�'���  - U+� � � ����� ��

��+3 �(�+ �   !� 	�� MOCB    � 
�� ��+��+�  , �(� (! :�+��  =�:+ ���
A::�����3���:: &��::+�� �� ::�'� ?::@� "::l� /`�::� (! �� ��::7
����*).Collet  5N^^P (�/-L���3      :��� �I�6 ?��K# �� /	B�6 �

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
9-

19
 ]

 

                               4 / 8

https://journals.tums.ac.ir/aud/article-1-172-en.html


��� ��	�,�(-.6(71 �����1� 	��/ �, 0�(1��� 2345� 8��� 	� 9�1 ���: 0�*���47,� �;�/<

������ �	
� � ���� ����� ���� ������� �������� ������� � ������  �	�!� =� =�"# 

����) ��	
�
 ������ � ���*
 +� ,�� � ��-
 ��
��TBEOAEs �*��.
 ���
 �� ! �� �� )%&=n(

 ���� *%�� �� ���� .,���&��0 *%�� �� ���� .,���
K��7�#L
M��
�J����
"� 3�� L
M��
�   ��
"� 3��J��p

NgggOt/N^^/g^g/NQt/NgQT/g
OgggNT/Ngf/NO^/OQN/NggN/g
PgggO^/NON/NtN/Nft/NNs*

Qgggrf/ggT/NQf/NgO/NgOf/g
*�<� �!��� (�!

 ?��* �+  (�'�TBEOAEs  6��� (! �  A:��*�L �N  5O  �Q * �  �:	
5"��� �   L�(�� ��� a�"���=� :�  ��:+ a3      ?��:* !�: 	�� �  /:-L�

MOCB  6��� (! � A��*�L �          /:+ 0-:�� &����� ?��! (! �� �*� 
  20-.� :��!���3  
:��  .� :�  ,�       �:+ J+�:>� /:-L��   /:-L�Veuillet

&�(�::: ���)N^^^( 5Khalfa&�(�::: �� � )OggN( 5Muchnik � 
&�(� ��)OggQ ( ��E�� ��  &�(� �� � )NPrQ (�(3   0-�� &�*!�* 

  /+  20-.�  ���: D��!�#��   �  :��!���  3 
:�� .&�   �:�   :�(�+ �:+�
CEOAEs  � (! � + ,�     �(�:+ ?��:* 5&�(�:�3  � (!  :�    &� (�:'� &�"

 ��!��� D(�"� .   � /+ /k�� �+� /* ,�����        (! ��: �:*� 1�:<=�>� 
5y�+    	* 8�E� �� �!�7-�� �+ :�         ��:�� (! � �:�� /:-L�� 1(�:B a�
@E��   ( �� $�U�� 1�@�3 A� �4 3����B�W 5D�� �A��*�L ;�

 A� R��#�4  3��    	* 8�E� �� ���� 
��+�  :+ a�  ,N    �:� Q * �  �:	
5"���   6�� � �� D(�"� :�  A:��*�L /�  :B�. �   �(! 2��A:�  :��3

 ��� &��+�� ��%-�!�� /+ 0-�� !��L� (!  20-.� ���: D��!�#�� � 
��!���3   5
�� ���� D(�"�   �:�         �� �:I�6 ?��K:# 5
:7� &��:�

 <� 
'k��   A:��*�L v�@� ,� �(!  :�   A:� (! ��    ���: &��:+�� ���  (! 
 /+ 0-�� &�*!�* 20-.���!���3��� �� �B�. 
�
�� (�!(�.�+ .

   ! /k�� 4+�` /- ��   /���! 1��7� $�� 5�%  3��TBEOAEs  (! 
    �� /V�(� �� 4�` 
=�6� + "�    �(�+ !(�� ���� �! ,� 
�� .�� -� ,�  /:U

  �+�  /-L�Veuillet    &�(� �� � )N^^^ (��l�  &� 5!(�! 1�  ��(!� ��-L�
      /+ 0-�� &�*!�* (! /*  20-.���!���3 /���! 5  3��TBEOAEs

     �� /V�(� �� 4�` 
=�6 (!�5"    ���� �� �- u�*�(�!3  ���: ��  (�:U��

��.Veuillet     /���! ?��* /* !��� D(�"�   3��TBEOAEs5

 �� hy��-6��    ��� ��%-�! !� 	��n�� �� �� E� �>�5  �:�  �:�+. ��
��3 ! �  �%Muchnik    &�(� �� � )OggQ(5 � /+� -� ,�  :�( /U� ���

 /+ 0-�� &�*!�* (! /* 20-.���� D��!�#�� � ��!���35/���!-
��3TBEOAEs         �:� /:V�(� �� 4:�` 
=�6 (! �      ���:� �� �:-�("+ 5"

 
�� (�U�� .&�  ��#�    !�:@� /* ��!�* !�'���    /:���! �:-�("+ � �:�3
TBEOAEs  � (! � 5���� ,   hy�:�-6� =�:+�      :��� 1(�:` ?��:* 4�

 /-�!�� ��:-�- :��"	6� :	.�! �  2�	:� �:+   3�:� �:��� k(�:. �

��).NP(5  ��6 (! �   �� 
�     � 5�I�6 ?��K# �� /	B�6 /-L�� /+ &���

� /::-L�Khalfa &�(�:: �� � )OggN (�( �::+3 /::+ 0-::�� &�::*!�* 
����   ��E�:� � sA�   &�(�: �� �  )NPrQ (�(3       /:+ 0-:�� &�:*!�* 

  20-.���!���3 (��  !�* �).f  5NP�ON(5Khalfa   + &�(� �� � � &�
   (�'� !� 	�� /* ��-�!3  � /-�! ���-����"	6� 	.�! �  W�:��(� 5�

 /���! /+  3��TBEOAEs    �� /V�(� �� 4�` � !(��� " .  �:� ��3 ! � �:%
��  � /+ /k�� �+ /* 
7� &����A� /* ,�4 �:�3 ��:B �  �>:� (! 

 	.�! D��� �(� �+�� �� 5��� &� 
�X  �� !�@� (!��     !��:L� �:+ �:+��+ 
        ���: ��%-:�! !� 	�� 
EB ����! &��� 5(�U���� E� � :>� (! 

 /+ 0-�� &����� ?��! 20-.���!���3
��  .

�
.5�
��
    5/B0. (�W /+�	B� /-L��   (�:'� �(�:+ ?��* 5�I�6 ?��K# 

TBEOAEs  M��*�L (!   3��N  5O  �Q * �   &����� ?��! (! "��� �	
   /+ 0-��  20-.���!���3   (! �@��     !�+ (�U�� &����� ?��! �+ /A . �+

   ��A�� 1�<=�>� /+ /k���          (�:'� &�:��� /:* �� Z��� ;	-�� 
����!�� A� �4��3��B �%���+ ��(C� /-�3  =�:+ (�":+� 5D�� ���

i� �k�'� ��  - U+� � ��3 ��+ 3 �(�+ �      /-:�! !�: 	�� �� ��:-��
��"	6� 	.�! �   � F�A6 /+ �� :�  5� ��+�:�+�  ,     � (! (�:'� ?��:* :� ,
���6� A��*�L �           /:+ 0-:�� &���:�� ?:��! (!    20-:.� :��!���35

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
9-

19
 ]

 

                               5 / 8

https://journals.tums.ac.ir/aud/article-1-172-en.html


'
	�� �()�       �	��!* 
 ���*��+��

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

     � /-�! !� 	�� ?��* ����* M <�����-��  :��"	6 �  :	.�! �  (! 
6���� A��*�L �  (�*C�  �    &� ��� /+ =�<L ?��*� ���(�!��+ 
� � � ,

  6��� (! ��%-�!� A��*�L �� �� !� �� ��+. � ?��* :�   (�:'� &�"
 6��� (!� A��*�L �� &�*!�* (! �� !� /+ 0-�� 20-.� :��!���3 5
���3 L�(�� �"���=��     � /-�! !� 	�� ?��* �+ a���-����"	6�
	.�!�� (! �� F�A6 /+ &�*!�* ,����.

��NM��O��
��   ���K# }�W 4B�6 /=�@� ,�  :"# $�	� ��%���! F�G� �

       !�!(��:` �(��: /+ &��'�rf�gN�PO�PfOf  
:��  .  =��A:� ��� ,
  ������� �� ���! $�-E�� �!     :"# $�	� ��%���     ���:� � &��:'� 

����� ��� �    -.� (! �W�. /+ �      'U� � 1�:�� �� ,-:�C� (� :� 1�"
=�+���  ���K# � �  ��A� � =�,    "*�� $�-E�   20-.���!���3  �(�� 
N   � O � $�U�� (! /* ��'� /<=�>� ,�(� �� 
3  ��-:�! 2�C�� �(  �
�+�  �=�� �� �K�   s� 5&����� ?��! ,�u�      :* s��:. (�*�� �� ,��   (�:# s
+���   &�-A+! 
��'+ OO  �:� � ,:�'+ �"� �� :��"�  $�:U�� (! /:* 
��     :� �� ?��K:# ,�  (�: �� |3 (!  :�    �:�!���7� �    �( � �:� 2�:�*

(�!�s.

REFERENCES

1. Keith RW. Diagnosing central auditory processing disorders in children. In: Roeser RJ, Valente M, 
Hasford-Dunn H, editors. Audiology diagnosis. 1st ed. New York: Thieme medical publishers, Inc; 
2000.p.338-9. 

2. Laurence L, Greenhill MD. Learning disabilities, Implication for psychiatric treatment, Review of 
Pshchiatry. London England: American Psychiatric Press, Inc; 2000:19(5): 1666-7 

3. Kraus N. Auditory pathway encoding and neural plasticity in children with learning problems. Audiol 
Neurootol 2001; 6(4):221-7. 

4. Buki B, Wit HP, Avan P. Olivocochlear efferent vs. middle-ear contributions to the alteration of 
otoacoustic emissions by contralateral noise. Brain Res 2000; 852(1):140-50.

5. Khalfa S, Bruneau, Roge B, Georgieff N, Veuillet E, Adrain JL, et al. Peripheral auditory asymmetry in 
infantile autism. Eur J Neurosci 2001; 13(3):628-32.

6. Philibert B, Veuillet E, Collet L. Functional asymmetries of crossed and uncrossed medial olivocochlear 
efferent pathways in humans. Neurosci Lett 1998; 253(2):99-102.

7. Velenovsky DS, Glattack TJ. Contralateral and binaural suppression of otoacoustic emissions. In: 
Robbinette MS, Glattake TJ,editors. Otoacoustic emissions clinical applications. 2nd ed. New York: 
Thieme medical publishers, Inc; 2002.p.163-89.

8. Velenovesky DS, Glattake TJ. The effect of noise bandwidth on the contralateral suppression of transient 
evoked otoacoustic emissions. Hear Res 2002; 164(1-2):39-48.

9. Kim DO, Dorn PA, Neely ST, Gorga MP. Adaptation of distortion product otoacoustic emission in 
humans. J Assoc Res folaryngol 2001; 2(1): 1031-40.

10. Uppunda KA, Vanaja CS. Functioning of olivocochlear bundle and speech perception in noise. Ear Hear 
2004; 25(2):142-6. 

11. Maison S, Micheyl Ch, Andeole G, Gallego S, Collet L. Activation of medial olivocochlear efferent system 
in humans: influence of stimulus bandwith. Hear Res 2000; 140 (1-2):111-25.

12. Morand N, Khalfa S, Ravazzani P, Tongnola G, Grandori F, Durrant JD, et al. Frequency and temporal 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
9-

19
 ]

 

                               6 / 8

https://journals.tums.ac.ir/aud/article-1-172-en.html


��� ��	�,�(-./ �, 0�(1��� 2345� 6(71 �����1� 	��8��� 	� 9�1 ���: 0�*���47,� �;�/<

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

analysis of contralateral acoustic stimulation on evoked otoacoustic emissions in humans. Hear Res 2000; 
145(1-2):52-8. 

13. Muchnik Ch, Ari-Even Roth D, Othman-Jebara R, Putter-Katz H, Shabtai LE, Hildesheimer M. Reduced 
medial olivocochlear bundle system function in children with auditory processing disorders. Audiol 
Neurootol 2004; 9(2):107-14.

14. Giraud AL, Collet L, Chery-Croze S, Magnan J, Chays A. Evidence of a medial olivocochlear involvement 
in contralateral suppression of otoacoustic emissions in humans. Brain Res 1995; 705(1-2):15-23.

15. Silvia A, Ysunza A. Effect of contralateral masking on the latency of otoacoustic emissions elicited by 
acoustic distortion product. Int J Pediatr Otorhinolaringol 1998; 44(2):125-32.

16. Veuillet E, Collet L, Duclaux R. Effect of contralateral acoustic stimulation on active cochlear 
micromechanical properties in human subjects, dependence on stimulus variables. J Neurophysiol 1991; 
65(3):724-35.

17. Prieve BA, Fitzgerald ST. Otoacoustic emissions. In: Katz J, Burkard FR, Medwestky L, editors. 
Handbook of clinical audiology. 5th ed. Philadelphia: Lippincott Williams & Wilkins; 2002.p.443-7. 

18. Killan EC, Kapadia S. Simultaneous suppression of tone burst-evoked otoacoustic emissions-Effect of level 
and presentation paradigm. Hear Res 2006; 212(1-2):65-73.

N^ .���+����  ��6� 5S� 3   �����L ��(�� 5$ �  @L 5) �   	� 5) �!�� /�   (�# s3 ���� 5 3(.�@����B 1�*�E� �X� /A�  �:���! (�:'� �+ ��
A��4��3��B �D�� .��������NPrP �f)P:(N^�NP.

20. Khalfa S, Micheyl C, Veuillet E, Collet L. Peripheral auditory assessment using TEOAEs. Hear Res 1998; 
121(1-2):29-34.

ON .��E���$ .�@��A� !� 	�� /A���� &��+�� ���+ � 1y0-.� /+ 0-�� � (�U�� &����� ?��! ,��!���3Ng�T  �� �!�7-:�� �+ /=�� 
A� F�*���4 3����B� .]�#����(�* /��� &���(� [ $�	� ��%���! �������� $�	� ��%���!  "#�� � &��NPrQ.

22. Yoshikawa H, Smurzynski J, Probst R. Suppression of tone burst evoked otoacoustic emissions in relation 
to frequency sepration. Hear Res 2000; 148 (1-2):95-106.

23. Hood LJ, Berlin ChI, Hurley A, Cecola RP, Bell B. Contralateral suppression of transient otoacoustic 
emissions in humans: intensity effect. Hear Res 1996; 101 (1-2):113-8. 

24. Khalfa S, Collet L. Functional asymmetry of medial olivocochlear system in humans, Towards a peripheral 
auditory lateralization. Neuroreport 1996; 7(5):993-6. 

25. Khalfa S, Micheyl C, Veuillet E, Collet L. Evidence of peripheral hearing asymmetry in humans: clinical 
implications. Acta Otolaringol 1997; 117(2):192-6. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
9-

19
 ]

 

                               7 / 8

https://journals.tums.ac.ir/aud/article-1-172-en.html


Audiology/Vol.15/No.1/2006 

Corresponding author: Audiology Dept. Faculty of Rehabilitation  Tehran University of Medical 
Sciences. saroghfa@sina.tums.ac.ir 

The effect of learning disability on contralateral suppression of 

otoacoustic emissions in primary students 
 
  

Saeid Sarough Farahani1, Mansoureh Adel Ghahraman1, Marzieh Amiri2, Shohreh Jalaei3 

 
1-Member of Audioligy Dept. Faculty of Rehabilitation  Tehran University of Medical Sciences. 
2-MS of Audiology 
3-Member of Biostatistic. Faculty of Rehabilitation  Tehran University of Medical Sciences. 
 
 
Abstract 
Background and Aim: One of the most significant complaints of children with learning disability 
(LD) is difficulty in understanding speech in the presence of background noise. Different studies have 
shown that the medial olivocochlear bundle(MOCB) may play a role in hearing in noise. The MOCB 
function can be evaluated by the contralateral suppression of tone burst evoked otoacoustic emissions 
(TBEOAEs).The aim of the present study was to evaluate frequency specifications of MOCB by the 
contralateral suppression of TBEOAEs at 1,2,3 and 4 KHz in response to contralateral white noise in 
LD students. 
Materials and Methods: This case-control study was conducted on 34 LD students aged 7-11 years 
and 31 normal students matched for age.The contralateral suppression of TBEOAEs was evaluated by 
comparing TBEOAEs amplitudes with and without contralateral white noise. 
Results: In the absence of noise there was no significant difference between TBEOAEs amplitudes of 
two groups. In the presence of noise significant decrease was seen in TBEOAEs amplitudes at 1,2,3 
and 4 KHz in both groups. In LD students the amount of this decrement at 1,2 and 4 KHz was lower 
than in the normal students. 
Conclusion: A significant diminished suppression effect at 1,2 and 4 KHz in LD students indicates 
that at these frequency regions MOCB function was reduced. Therefore its suggested that the 
assessment of MOCB by evaluating the suppression effect of TBEOAEs included in the test battery 
approach used in the diagnostic of LD students. 
Key words: transient evoked otoacoustic emissions, tone burst, contralateral suppression, medial 
olivocochlear bundle, learning disabilities, white noise. 
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