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< ���

QR�X !��$��
  � ��L �� Q$ Q�R�� ���L !���U� ��PV

��D*� Q.*�7� � A��U" b�� �$ �W�X QUZ�l� 
=3�   ���

�	 ��L ����3�
< �L =*��& ����	 !9 !���U� � �"

�"�L =*��& !��$ !9 !���U�  �/^���A "�
�� �$ ����W 

�	���3� 9� �V�& �� *� ����'$�� �6�U��" =): 9��*$�� 	�V 


��	�� ���	 	��R�� ��&*= "�L�  �5��� Q$ =6.�

"�L� 
!�& ���L =R��.  

  

 � ������
 ��  

���L�" C��D( A*�  ���� f��- ��i 
����8" Q�V���  � ��

�Ul7� q�� 9�- Q.*�7� �� 	�$ .!���  ���� QUZ�l� �	 t���� 

���$��* Q����V	 �Z�	�  !��)" �)& f���( � f9��<	�$  Q


�*A Z���X� ���L Q$ t����� $ 9��A  t��3	 �	 t����

���& n�#��� .a6W Q���� ��� "�L� >�"� �	�  Q
 t���� 9�

���
*A  ��L � �3)��*'  9� ���
40 3	� [$ (�� =&�	 � Q$ 

���L 	������  ���� �& .��	��9<  QUZ�l� A*� �	 Q
 �*��

 �/�&�	 =
�& ���L Q$i�� Z���X�� �	�3  a*��& 9��X� �$ �

 
	��� n�#��� Q����V	 �*���$� t���� !9 !���U� A�$ 9�

���& .��	��9< ����   [��& �"�L =*��& ����	 ���40 

!< �/3 Q/��	 Q
 	�$ !9 O�U�  A�$ ��35  �"50 ,�3   

)��� A�%�55/3 ± 5/44 ,�3 ( !�&	�V f��'� w6T �$ Q


�"�L =*��&  �/�&�	)�$ t�3� Q��� 	�V O�U� /6�� �$ 

�*A Q
 A� 9� ��L 	�V Q$ =�� ��"*@ ��&*=  ��	 *� 

 ����( .��	��9< ����   '�� �"�L =*��& !��$ ���40  ���

!< �/3 Q/��	 Q
 ��	�$  A�$ ��35  �"50 ,�3 ) A�%����32/4 

± 5/43 ,�3 ( �"�L =*��& !�&	�V f��'� w6T �$ Q


�/�&���.  

O�X Q���� 	��� 
QUZ�l� �$ Q:�" Q$ 	��U" �	��9<� �� �	 

�3*� C��D( �� � b��8�� U���� Q$ =3	 ���< 9� !< �� � �*	�� 

��&*l� ��$� �7�*Q. �$ !< ��  �/^���A U� b��8�� �$���  Q$

 QUZ�l� 9� ���< =3	Rantala  !������ �)28 (�$ �	���3� 9� 

,���R 9*� Q63�8� ��& =3�:  

�1 = �2 =
2��1−∝/2 + �1 − ��
�
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O�X Q����  ���� �� ���$40 �& {��#�3� ��� .��	��� 1 

9�"*c �����R� Q���� ��� ��" cl7� S.X �$ QUZ�l� 	���*@ 

 ��	��� �2 9�"*c �����R� Q���� ���  S.X �$ QUZ�l� 	���

��!�' P8"��5 ��& !��$ � �$ ���� �	 �	 ��*= "�L� 

 !����� ��	.  

 Q$ ��"  �	��9<�  �� ��$� =
�& �	 �*A 78"�w 

�W�*= ��	�	 �6�
 Q��� !< Q$ �  �� �	�	 !�/��T� ��  Q
 �&

!< ���5T�  ���� ����V Q����8� ���L Q$ �� .�3@ =): 

9��X� X5L�= 	��� Q$ QUZ�l�
 Q6X�P� �� ���L =R�� � 

C3�( Q��� �� �$ g�8Z ��P#�� 	�R�
 UW��= =�53 

�����
 ��"*Q^# UW��= �&'(� � A�&��� ���  Q��� Q7$�3 

$����� x�Z����*�� 	� �*x�Z�*�� ��"�[ �&.  ��P#��

!���//
 =
�& 9� M* �� �	�R �$  !��$ � ����& t�3�

�& ���V~  �� �
~ .f��  �9���� ��� ��h�� ����  ��i �� 

��:�)"  ��� � 	�$  ��	��9< Q$ �6�3< Q���  ��� 	��� �� �& .

 	��*� �Z5�V� t���� �&9��< ���� �	 �" �& �U3 A�/^��

Q��� A*� � 	��� '�� �� !��� �T�V  �	 Q
 �����U� Q
 �&

��" ���L �	 
�/�.� ��L ,5�V� Q$ 5�$� �lV*[ =8" 

!���	 ���> �/���V =R��.  

��	��� 1 9�"*c �����R� ����Q ���  S.X �$ QUZ�l� 	���

��" cl7�*@  ��	��� �2 9�"*c �����R� Q���� ���  	���

� S.X �$ QUZ�l��!�' P8"��5  !��$ � �$ ���� �	 �	 ��

��&*= "�L�  !����� ��	.  

��" ,�X �	 !���U�*@ �	 ���	  ���$��* �	 ���L A�&�	 

��&*a 
	��� �� ���> QUZ�l� 	��� 	��R� =.�Z �	 �/�R��.  �	

	��R� Q
 �"��L    
��	�$ �*9 a*��& 9� ��* ����	 QUZ�l� 	���  
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�*��* �*&�&�+ ��,��  ���	
 ��
� � �� ������ �� !"#$%� �&'#� ��� �� ������ ���� �� 

 ����	� �� Q$  ��#� 	��� Q���*� 

��	��V���3 Q$ 5�$�  � �.�/" ��%�3	 =����

�"�L Q���� a6W 9� [6> Q���  9�� �	 �* �

 ��L �%�R�� � �x�Z< Q$ 5�$� 9�� �	

 �X��: Q��� ��  ���� !	�� � �3 Q$ ��/� Q


" A*� � �&�$ ��& ��L �$ N�3 ��d� ����d

5- ���	 �	 A�&�	 ���>   �%.��*

�����> �*
 6-  Q7$�3

" Q
 �$��lW���&�$ Q�&�	 ��L �$ N�3 ��d
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v5� t�3� �$ y��#� ��UZ�l� �	
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  �3 t5
  ��)Y t5
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���>�R  Q3 9��"�L Q���� a6W 9� [6> Q���
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 3-  ��L �%�R�� � �x�Z< Q$ 5�$�
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3��$ Q$� $ Ql$���A �*�D�  ��� �3�
<��� ��& �*=  ��� 

"�L�  �$ ���� �	 Q$ �� !���U� 
�/�V�	�( !9 !���U� �	

��&*= ��& �$ � O
*= 9*	� .7"�O ��	�
 )15( .  

	 QUZ�l� �	*�%�  a3�" Q
Meulenbroek �  

De Jong 3 
=R�� ���L- ,��*9  9�QUZ�l� 	��� !9 !���U� 

3�(��� #3�( t�3� �$ � �&� � Q
� ��	�	 ���	 ���� �	 Q$� 

��&*= ��& !��$ �*= .7"�O ���& :»<*� �	 �	 �* �W�X ,�X 

M* �T  Q�&?� ,�3=*��& 
 Q�&�	 �"�L �*� *� �Q�« 

�	��9<�  �� Q$ �*A ,�-3 �3�( Q�$ � V�� �� 
��	�	 @�3 �	 �	 

���� �$ � !��$ ��&*= "�L� ���> �� �/�R�� )29 .( ��`/� Q$

O���R !�& !���� �7�*Q. ���*j �*A QUZ�l� �$ ��UZ�l� 	*
�% 

�� ��' 9� f�� C��D( o�$ ��$� �7�*Q. �$ QUZ�l� �W�X 

�	���3� 	�
*O .��$�/$*A �	 78"�w �	��9<  ��" 9� 
�W�X�  �� 

3�(���  Q
 �&»<*�  ��L 9�*� ��L� ��" =�� Q$ 	�V*@ �	 

T� *M   !�/
�" [6> ,�3������ �* ����	 ��*��&«  w6T �$ �

A*� �$ �/6� !���U� 	�V ����)k�  
Q� �* ����	 �"�L =*��& Q


�/�R�� ���> �"�L =*��& !��$ � �$ ���� �	 �	 .  


a*��& �:�� !���U� n�#��� 9� @(  �	 ��L a6W ��`/� Q$

t����
  n�#��� Q3��� a�8� ���L � �3 9� ��	 Q$ �>�"�

�� �&F Q$ ��T� Q
 ��%�3	 Sound level meter  !�'��

 �� a�8� !< �	 '*���*�$  9� ���
40 �3	 �� !��� [$  �" 	�	

	��%$  ���� a�8� !< �	 ��L a6W . � �^3�( O�`/" 9� @(


��	��9< !��	 �" AR����� Q*��9 �	�	  9� �	���3� �$ ����AR��� 

��.���/
 	��
*��*� )AKG C410, A Harman 

international company, Vienna/ A ustria ( �3�( �$

.��
�R� 50  '"���" 20  '"�����
Q
 Q�L�R �	    

10 ���3� ���� �	��9< !��	 9�� ���> $ � �& �	�	 Q ���


 ,����.
� �"�L)US-122mkII, TASCAM, TEAC 

America, INC Montebello, California, U.S.A ( �$

Q���� =��3 ��	�$� 1/44  '"�����
�� [P�� �&.  

 a6W 9� [6>Q����  �%���9< a3�" y���" 
�"�L ���

��	��9< ���$ �& �	�	 !��� ���� ��T Q$ � \�W�" �� .

 A�/^���3��$ =8L 9� !�/��T� ���$  �d� b?X �


�Z���X� ��*?(���h" "�L Q����� ��  ��$ Q3 [��& O�U�

�
�!�  Q
��/a/  ��� Q$5 ��d�Q �	��9< 9� Q
 	�$�  ��  Q�3��V

�� �& 9 �	*� �$ ��   Q
�� 	�V �"	�� ��/�$ �/a/  �� Q$

 ����
 ���L�//
 !��$ . 	�R �� �9�3��L ,�� Q���d O�� ���$�

 �� �$  ��'R�Praat ) �� ����� '�Z��< ���$ ���'R�( Q#.� 5.3.13 

)Paul Boersma and David Weenink, Amsterdam, 

the Netherlands( )30(�� b?X 
  @�3 � �&3  9� Q���d

 �� ���L � n�#�����D*�  Q63�8� �`� 	��� ����3�
< ���

�� �& .� �	 ,��&� ���L �	 �"�L Q���� 9� ,�� �"�L Q���

 �	  �"�L Q���� 9�  �	 �"�L Q���� �	 ,��&� ���L �	 �

�*	�� �	���3�  �3 .Q���� 9� M* ��� Q
 �"��L �	   �"�L ���

�� {��V QUZ�l� 9� 	�R !< 
��	�6� [��8" � Q*'�" [$�> �& .

A*��$�/$
 QUZ�l� �	 �W�X Q���� [��8" � Q*'�" 9� @(   ���

A�%���� [��& ����3�
< ���������( 
�"�L  
Q*�( @��
�R

 ��& �%��&< � '*�� Q$ M������� =6.� 
@��
�R �%��&<

�/�R�� ���> Q.*�7� 	��� ���� �	 �	 � ���& Q63�8�.  

�8"�[ �	�	 �� �$ �	���3� 9�  �� ��'R� ���<� SPSS  Q#.�

16 )version 16, SPSS Inc., Chicago, IL (  

)IBM corporation( �	�	 c*9�" �3��$ 	���3� �$ �� 9� �

 !��9<Kolmogorov-Smirnov �	�	 c*9�" Q
 	�	 !���  ��

 @�3 
=3� ,���� QUZ�l� A*� �	�V�&  �'
�� [*��" ��� 

 [��&���U� b��8�� � A�%���� h�� 9� M* �� ���$ �����

��< =3	 Q$ QUZ�l� 	��� .��9< 9� !Independent t  ���$

��D*� Q.*�7�   ���� �	 �	 ����3�
< ��� A�R�� �`� �	 �$

/U� \l3� ���	 05/0 
�& �	���3�.  

  

����� ��  

	��R� %�� QUZ�l� 	����  y��#� cT�7� �	 !9 !���U�

���$��* ��	�$ !��)" �)& Q����V	 t���� .���*j �
� [L�X 9� 

�7�*Q. ���<� ��%���A ��� h�������  QUZ�l� 	����	  �	

/U� ����" Q
 	�	 !��� ����� ��D*� �	 ���	   ���

 !���U� ����3�
<� �$ 	���� 	�:� �"�L =*��& !��$.   

 ,��: �	1 ��%���
A U� b��8���
�� �z
��X � [>��X ��%���A 

�( @��
�R*
Q %��&<� �( @��
�R*Q������ =6.� 
�M �� Q$*'  �

%��&<� ��� ���� �	 �	 ��&*=3� ��& Q.  
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/1.  ��#�� 0&�%*& � 1#2*�#��#34�  ��  �245
6 � '��* �� 7#*����  �8�* 9���: �*�;�+ �245
6 9���: �*�;�+ 1#2*�#�  

���� ���	
 ��
� � �� <��= �� �� !

  

  &�&� ������� �	
�� ���� )40  =n(  �	
 ��
� �������� ���� )40  =n(  

P  34�#� �  �#2*�#1 ) 0&�%*&��#��( CD&
� �E;&
� �#2*�#1 ) 0&�%*&��#��( CD&
� �E;&
� 

�� �������� )�	��(  05/209 )26/16(  8/174  1/254  7/201 )36/19(  3/165  227  568/0  

"#$%&' �� �������� )�	��(  323/0 )128/0(  169/0  722/0  298/0 )120/0(  567/0  1/0  821/0  

�()��� �*+�,- �. (��� )/�' 0.(  80/23 )77/2(  8/18  9/31  20/24 )90/2(  1/16  9/28  352/0  

"#$%&'  12%)23��(  54/2 )936/0(  948/0  55/4  28/2 )024/1(  07/1  52/4  193/0  

  

�� �7� �	 Q
 �/Y*Q. ��%���A h�������  QUZ�l� 	���

 ����"/U�� ��� =R�* ���	
  ,��: �	 Q
 ��T !��� ���1 

�� ��*	 
	�& ��%���A �( @��
�R*
Q %��&<� �( @��
�R*Q  �

%��&<� ���	 ���� �	 ��&� ��&*= "�L�  ���� 9� �"o�$

��& !��$*=  =6.� � =3��������M �� Q$*' ���	 ���� �	� 

��&*= "�L� ��& !��$ ���� 9� ���
*= =3�.  

  

��   

� �	*A �( @��
�R QUZ�l�*Q
 %��&<� �( @��
�R*
Q  =6.�

�������M �� Q$*' %��&< ��  �	 ��&80  cl7� �	 !9 O�U�

���$��* ���	 ���� �	 �	� ��&*= ��& !��$ �*= "�L�  	���

3��$� =R�� ���> .���*j � �	 Q
 	�	 !���*�D�  ��� 

�3�
<��� 3��$ 	����
 /U� ����"� ��	� $�A ���	 ���� �	� 

��&*= "�L� ��& !��$ �*= "�L� =&��� 	�:� .W�"�\ 

!< ��& A�&�	 
Q
*=  ��� "�L� cl> ��T Q$ �/U� Q$�  	�:�

�3�
< ����"��� 8W��� $�A � ��L*A  !��$ 	��R� �$ 	��R�

��&*= ��=. .��$�/$*
A ��������( 9� �	���3� �	� �3�
<��� 

��$� U"��A �$ ��L ,5�V�*� �X��]� $����� < [�� Q$*� .

/^���A ���*j !��� 	�	 Q
 �*�D�  ��� �3�
<��� ��L 

	�V Q$ �)/"�* ��� �/���" $�A 	��R� ���	� ��&*= "�L� � 

!��$ ��&*= "�L� �"�' ����?%$ � ��9� Q$ �	���3� 9� f��  �� 

� �V�&  ��� �3�
<��� [��
 �"� �/��� �V�& ��& 

��<�$�* )Dysphonic severity index (*� �V�& ��� 

	*�%� �/��� 9��*$�� ��� 
�	�  �P#�� a3�"�� �&�$  Q


C��D(  '��.� 	�V  ��� $����� =3�.  

/U�� ��	 !��� ����" ��%���A ��� 3��$ 	���� �� ����"   

 =�� Q3 Q$�&�$ .*M =�� Q
 ��$� �*A *Q�R� �� �� !��" $�!� 

	�
 �*A =3� Q
 $�A "�L [��� �)Voice problem(  �
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Comparing acoustic characteristics of voice in female teachers with and 
without voice complaint working at elementary schools of Tehran, Iran 
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Abstract 
 

Introduction: Teachers comprise the largest group of professional voice users whose specific 
occupational circumstances makethem more susceptible to voice disorders than other professional groups. 
The purpose of this study was to determine and compare the acoustic characteristics of female elementary-
school teachers with and without voice complaint. 

Materials and Methods: In this cross-sectional descriptive- analytical study, eighty female teachers 
working at primary schools of Tehran, Iranwere divided into two groups of subjects with and without 
voice complaints. After collecting case history data through interviewing, each subject underwent acoustic 
assessment during which they were requested to prolong the vowel /a/ for three times. Mean fundamental 
frequency, jitter, harmony to noise ratio, and shimmer were calculated via Praat software (version 5.3.13), 
and the two groups were statistically compared. 

Results: There was no significant difference between teachers who had and had not voice 
complaintsregarding all above- mentioned variables (P > 0.05). 

Conclusion: The results of this study indicated that there was no necessarysignificant difference between 
acoustic measurementsof subjects who had any voice complaint and those who had not. In other words, 
acoustic characteristics cannot differentiate between these two groups implying a need for studying other 
acoustic assessment approaches and indices such as DSI. 
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