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Objective: To measure external ear resonant amplitude and frequency in children (3-7 years old) and to compare with adult 
measures. 
Method and materials: The external ear resonance peak amplitude and frequency of 63 children 3-7 years old were 
recorded. All of the children had normal tympanogram and there was no cerumen in external auditory canal. 
20 adult of 21-24 years old (10 male , 10 female) were selected in order to compare with children that had normal 
tympanogram. 
The tests included : 1-otoscopy 2- tympanometry 3-microphone probe tube test. 
Results: The average of resonance peak frequency for children and adult is 4200 Hz and 3200 Hz , respectively. The 
resonance frequency of children had significantly diffrence with average of resonance frequency in adults. The average of 
resonance peak amplitude for children and adult is 17.70 dB and 17.17 dB , respectively. 
Conclusion: Resonant frequency and amplitude affect the hearing aid prescription and fitting process and calculating 
insertion gain; so, this measures seem should be considered in children hearing aid fitting. 
Keyword: resonance frequency – children – tympanogram 
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*�� �10K� *�/(�� �� ��"�  !�� �� *���  >�5"53�

�� �� :�� �1��� =�_�� �X�#��[4 � ������ A"53� �4 ����

chenliu)RZZZ (b(1990) Mackenzie �(1989) 

Bentler��� +��0� .� �� M���� c^ �d�$ A"53

 ����� � ������ <��0 �	��
 ��� �S"1���� >�cF��

 ������ �� �� �	��
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�/0�� � ����:

�, ���%� >�cF��:

A"53� !�� �� �C(�B� ���� ������e�f��� ������ 

 � �� g#$ �4 !"#$ =��� � �&L�4 ��1���%"4 f��� /�
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�0.
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����%�P����� � &( ^�(� �$ �*'�+� �	�� ��- ���6� ������� >��� 
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 <$��� A"53� �� :��0 :/	 = X O���0 ��	� >��6

�� =�_�� h�"� h��9 �����S"� j��� ; <��0 *C4 0.

+��D1�� ���� +�i1��Interacoustic, MS 20��4 .

h��9 ��"���T"(�� �14�–!�� =�_�� *��4 0 =�_�� h�"� 

�&6�� �� ���&4 ���cm\Z�� ���^ j��� ; �B5�  � ��:�.

�����1�� �4 ��4 j��� ; �B5�ANSIlm� �� >��6 [��� b

�� +��0 j��� ; ��� ��"4 >�6 +��D1�� ���� f�3� 0�4

�/n/oW>0 �4 �ZdB SPL ������  � �� ��4 PR\ 

�� [��,pZZ������ h���	 >��6 �4 [��, \�� �q��� 0

*�� j��� ; :"C^�� �� ��� ��"���T"(�� =�_��  � �9

�6�� ���^ �( �D6 ����  ���6 rT�� �4 �� :���

>�%� ;e�� �10�K� ����� <
�� �� h��9 � :0�� ��0 .

h��9 *�"����^ A%L–��"0 �&6�� �4��4 ����� �� s�"� 

������� !"4�+�'C4 ����� <
� �� P�� �1� �1��� 

� ������\/P�� �X�#��[4 �� �1� �1��� 0�4 .

�""u� ����4 *��4 �� j��� ; ]��1� >� +���� *��K9

 h��9 ���� V��
 �4 �i�� ��TS� �#&	 ��%,–� h�"� 

�� ���S� �; �_� !10�K� 0.

*���; ��� ;  � +��D1�� �4 A"53� !��  � <6�$ *�, �1���

SPSS �F#� e:��� ���^ <"&3� � ��[_� ���� .

]��1� :

vo ��� �� ��� ����� � ��� ������ !"i��"� �

��U ��%, 0 +���; :�4 �X�#��[4 � ������ :���
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� �X�#��[4 � ������

(P<0.05) .�X�#��[4 � ������ !"4 ��� ����� ���� ��
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 ���^ :"#�	 �"GH� :3� ��� ����� �(� +��T� ��� ��C�
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�� �X�#��[4 0�4.

��	P)4�� � 3�� ���� D(�	 � ab ��� ��� ������ ��c7� �	��I ��8d
�9 

���� ��� ��*� &�=����(Hz) ���2� 	��*� N��2�� 

D(�	 0CJM0e J�K0�BfBf JCC 
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ab KfJBMM KM�f�B�JC  � f 

(�	DBC B0C J 0B�B MC 0�C 
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����%�R�4�� � 3�� ��8-��� 	� D(�	 � ab ��� ������	 ������ &�=���� 

����%���4�� � 3�� ��8-��� 	� D(�	 � ab ��� ������	 ����� &�=���� 

234 :

�� ���� A"53� !��  � <6�$ *�, �1��� !"i��"� �� ,�
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:��(Ballachanda , 1995) . (�� �4  � �&��S� I�3(  �

 �� �S��� �� +0 �� <��� ��_� � ��X <S0 !� j��[�� �4
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Mackenzie (1990) I�3( !��  � ��� =�_�� ������ *���4

���� -'1
� .!� �� *[�S� A"53� �� �S���U �4��i(�� 

�X�#��[4 �� ��� ������ + ���Rp�R�� [��, � ��

 ������ �� �; ��["� !��1�"4W��0 ���� ��	� �(�� 

L !��1%/� ��  ��� :"��� ��	� �4 y�4�� z^��� !�� :&

WZ %>�5"53� ATU 0�4 *[�S� j��� ; ���� ������  �

 �����1�� �&%	  � ��"�  !�� �� +0 =�_��w(1996)�

*[�S�(1990)j,�� 2L�4 ���"� ��� �� J0�� ��	� 

�� ��� ����� j��[�� � ������ ��0 .A"53� �� ���U  �

Mackenzie� |", +�� ������ �� ����� M_$ �4 *� +��0

�� +��� !""C� <��L 7� ��
 !�� �� :�� 0�4.

-'1
� |", �d�$ A"53� ����� �����  � <6�$ ]��1�

 �; !"i��"� � ��� ���� ������ !"4 �� *��� ��C�\/P�

dB ��4 .*�/5"53�  � <6�$ ]��1� �4 A4�B� �� ]��1� !��

�� *[�S� ATU � 0�4 A"53�Bentler ��C� y�T��� ["� 

���� ��	� � � � ^ b !� �4 ��� ����� !"4 *��� .��

:��i� ���^ !� �"GH� :3� ��� ����� ["� �d�$ A"53�.

h�"� h��9 ��S� �"GH� :3� *���  $ �� ��� �����

�� ���^ �� h��9 �1^� ����� A"53� �� �n���o ��"�

#� ��0 �10�K� +��9 7��[� ���^ ����� O�� �� �1^� �4 :T

�� ��X�4 ����� ��["� ���� :(�$ �� !�� !"4 0�4\/RdB 

���� ��	� -'1
�.

�� �_"1� ����L �4 ������ !"i��"� �� ��� ��"4 ����

 ����� �� ��������$ ��� WRZZ ����� �4 [��, \/P�

dB�� + ��� �4 ������ + ��� !� !�� �� �� 0�4

��[4 !�� �� �1�"4 >�C(�B� �4  �"� � :�� +"��� �X�#

�� ��S�� <4�^ �"} ��"�  0�4 .��� ������  � �'U�

 [��_� � �^�3(� +�/4 !""C� �� �; ����� � �	��
 ���

�� "D� 7C%� ���G�� � �1/4 0�4.

���� �9:

1- frequency response 
2- Real Ear Unaided Response 
3- insertion gain 
4- warble tone 
5- sweep frequency  
6- azymuth 
7- intertragal notch 
8- test-retest 
9- Strachan 
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