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�� E�? + ��   ��$9	MPT  + �� �+�
 +� �� �� ��6!T	 ��

C��
 7� O �& O C��#� �+��.  

  

 � ������
 ��  

 �`���Q �� �& O C��#� �9n8& ����� �� F:+G� ��� ��

 �9�t6: + )����+A ��	� 7�	 ����� + �� �9n8& �����

 ���%& �%� ����
�� R���	 �� ��6!T	 �� ,�A �� E���&

�� �
X����. ��9O & F:+G� ��� ��*�� d+�- �9z ,�!9!>& 

�!X��	 )� + �T[�	 g � ��- �0���	  )�� � .��� 	�A  �� ���:

 ��
��� C��� �T��[	 ��� ���C!" �  )b�� ��90� g 9� � ?+

O 7b=
X��� 7  !T	6 �� �� ��	 ��6!T	 �� C.0� �9� ��

 �%� d�+�� + d� 	A ����
X� ����
�� R���	 �� ��6!T	

���� W�-
�� ���%& .�T��[	 ��*�� ��#	, 17  ����
�� ����	

� � ���%& �%� ����
X� �
�+�. ��6&  ��� 	�A   C��� )��� �:

C��e� q9�>& ��� �� �A �� + ����� �.
� �	��   �:���96U� ����  

�A 7�"=U� �� ��  ���	 �:� X ���	�>	 7� O �� �: . E|�

�: )��� 7�j-�	   q��U �� �� ��
���� C��� �� Y�

�� � � ��� }��-
�� �.Q�j	  ��� ��{ �+�� + ���6� R���

�� ��9X{ .d+�  ������ )�: �9p
	 )�9
  �9z �: ?�%&6�   + � �

~9:  ��� 	�A �� �.9�A �� 
  � ���+ �:6�  �� .: �T� �9�t6

� �� ��*�� ��=
X� R���	 ��� 	A ��+� �� �& ��  + ���

�
#� $9� ���� �U�X  ��,  1=
X� �� =
�� �[X �� �� ���6!T	

 ��:� X ���D ��	�� C>& _��6& 7� O �� ,��
0: 7 O

C��
. A ��� ��	����� 	� �:  �9�30  �&50 1��  �%�& �� � �

7 ��� 	�A �� ��� ��+�>	 �� �:  30  �&40  + ��
��� ���D 1��

��+�>	 �� ����� �9��   ���40  �&50 ��� � 1�� . �� �? & ��

���  ��� ����� 1�� ��a �� ���6!T	 �e�Q �T��[	 �� ��

��
��� ) + SQ�$	 )�:�9p
	 ���	 �9n8& �� )�9
 !? C!" ��

�!X��	  ��O �� ���� ����
�� �� W ![	�� 7��9n8& ����	 �


)Abuse ()+� ��  �� �
�9� �& O ���� + 7 O + ��*�Q

S� ��6!T	 �� E���& g+�� _��+� �� ���6!T	 ,����� 5  1��

���� W�-
�� ,��
��� E���& ��� ����� �
�9� + ( �9�t6: +

 ��� � ��9��� ��0u�� �� ��) ��� �� 	� : 7��9n8& C!" ��

��O �� ��+� ( ��+�>	 ��� �������� ,��
��
 ���D ����� �� 	

��� �� �
��
 �V� �� . �� �? & �� ,�T��[	 �� 	 �� 6� S*Q

��� 	�A ���T& F:+G� ���� �� �:  C�� �� ��9T	 m��>�� + �:

�A �� ��	A  ,7�T��[	 ���� �� �0���	 )��� �[���� ��*�� + �:

�� �.��>	 ��� 1 	�� �� ����
�� �� :  

n1 = n2 =
2�Z1−∝/2 + Z1 − β�
S


d

 

 �: )��� �� 6� S*Q C��%� �� �+�
40 �� }��-
�� ���. 

 ,�e�Q q9�>& ����� 	�A ��6& ��   �� ��A �� �� ��9��� �:

7 O   E���& C!" �� � X )��O ���U ��   _.D 1�� Y�

 � ���&����� �
��#�  ������ ���  � X 7���%s� q.U �� +

��� �� ��.	 ��6!T	  ����� �& O C��#� ��  �+�
 +� �� ,�� ��

 O C��#� �+�� + ����
��
 ���D �& )22( .  

��+� �� E���& 1�Q �� ��6!T	   �
��� 7� O �� ����
��

�+�+ c����, ���D �T��[	 �� 	  �	  ��
��
. ����� �� �&� O ��   

)���� �T��[	 �� 	  }��X �T��[	 �� ,��� � ��� c���� �� �#�  

�	  ���� :1 - �: �� ��9
"� ��-	 �� 	 �� 
   ,7�9��X� ��2 - =
�� 

�
�� X�	�� ��  +���D � �0��& ���
�� C� �"  �� �� �
�:

�& O �� 6� c.e �� _.D  + ������� �+� �� �� ,3-  �� =
��

 7 O ��
��
 + )^��A������� �+� �� ,4 -  �� 
 �: ��*��

& + 7 O ��
��
 �� �*�	 �� �Q��?8 ��� 7 O �� � � �9n

& ��� + ����8S: 7��9n ���� �
��� �	��� ���a ,�5 -  �� =
��

)��69�   ,�[9>	 + )$��	 W�j"� S
09� )�:6 -  �
��� ���D

��+� ��  ��0u��  �
�"�D �� + 7 - �: �� =
��  ���+� )��69� �� 


+  & �� ����[e� ��8���� �
��� 7 O �� � � �9n . 

,c���� �?�+ ��6!T	 W�-
�� �� E�  ��O c.e � V�	 ��

R���	 ��, + �� �� �+� �� �D�&� W�-
�� ����	 c9>	 )��O    

�� . S9V�& �� E�C9Te+ ��+�� +  	#9,��� 	�A ��:� �& ��+� 



 h����
MPT *F *���+! �� O �A� %I)�� � 0� �)  *
��T�� � D����BG 
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���� �� ����
�� �� �:  	#9 ��+� �9� ����� � 0�����  

)AKG C410, A harman international company, 

Vienna/ A Ustria(  �0����� ���� ��50 $&�:  �&20 

 �� $&�: !9��!O�� ��  10 �
���  ��� 	�A ��:� �� )�
	 ���D

 ������ � � �� + � 1���
0�� �& O 7���  

)US-122mkII, TASCAM, TEAC America, INC 

Montebello, California, U.S.A( �� 6� C"�� ��  )�����

1/44  $&�: !9�_j
	  �	  ��]6? , ����
 )�+A.  )���

������ �	 �
�� X ��� �� ,)����+A ��	� �`���Q )�9
  � �& �

)+�  ���� + ��9��� Z���	 7� O �� ����O Y�  �� �:

 C9Te+ �� ��a I��9�� ���D ��� m�U +� �� ���
�� 7� O

 !? C6� �� �� � ��96X 7� O �� ���   )+� �9��U ��

���� ���	 �n� �0��& S*Q . ��� 	�A c� & ��?� d+� E|�

�	 ���� ���� ��� �� �!6" 7� O ��  �� .�!Q�	 ��  � �T� �

 �
�� X ���   �& �� ���+ E|� ,�:� ��*�� q96" �� Y�  /a/ 

 �9Q�� �� h�.��� R�0Q� �� )�Q �& � X �� & �`���Q �� ��

 �+�� + ��9�� + �
6	 7� O �� ,���� �
���� ��*�Q + ���


��� �9� & �& O d��� . �� ��� 
	 ��� �� )��� F��	�A ���

 ���	� ��D+1 ��?� � 	�A �: �9� ��9D� ����
 . ��� �: ��

 ��	� ���
�9� + ����
 c.e ��� �9� & ���+ ,� 	�A )��?�

 ���+ F�� �� ��� C.n/a/  �� �" �� ,��� 
	 ��� �� ��

�	 �9�8& ��� �: )����+A ��	� 7�	 �`���Q  ��.   

 �9�8& �� �D=X� 7�VQ=	 C��"� �.�? �� �e�Q F:+G�

 ���%& �#�$� � !" ������� ��:+G� C�+�T	�9��.  ��6&

��� 	�A  C��e� q9�>& ��� �� C��� )��� �:  ����� �.
� �	��

�A �� +   ���� ���96U� �: �A 7�"=U� �� ��   7� O �� �:

���	 �:� X ���	�>	 . C��� �� Y� �: )��� 7�j-�	

��
���� �� ��9X{ ��� ��{ �+�� + ���6� R�����. 

d+�  )�: ������ �9p
	 )�9
  �9z �: �6?�%& ~9: + � �   �� 
  

��� 	�A �� �.9�A  �6� ���+ �: �� . �� �& �� �T� �9�t6:

�
#� ��� + � �� ��*�� ��=
X� R���	 ��� 	A ��+� $9� 

�	 ���� �U�X  1=
X� �� =
�� �[X �� �� ���6!T	 �� ��

 ��:� X ���D ��	�� C>& _��6& 7� O �� ,��
0: 7 O

C��
.  

���� ]�� & �����  �� �:� 	�A �� ����
��  

Kolmogorov-Smirnov ���� ]�� & �� ��� ����  ��� �� �:

C�� 1�	�� �T��[	 E|� ,vX��  )$��	 _��6& )�: _	��  

�9���9	 ��9T	 m��>�� + �	A C�� �� �T��[	 �� 	 �9p
	 )��� . ��

 	�A �Independent t )��� + �99T& �0���	  	 �9���9MPT ,

����� + ��  E���& � �� �+�
 + �
��
 �V� �� �� l[�

�T	� )��� 05/0 �� ����
��.  +� ��
0.6: � 	�A �� �9�t6:

 ���U) � 	�APearson (����� + �� �9n8& ����� )���   E���&

)����+A ��	� 7�	 �`���Q �� �+�
 +� �� ����
 ����
��.  

  

����� ��  

�����  f!
-	 ]U��	 �� �� ��6!T	 ��6: �T��[	 �� 	

 ����
����� � ���%& �%� ����
X� R���	 .����  �� _O�Q )�:

�� 6� _9!>& + ��$*& ��� 	�A �& O )�:  ��� �� �U �� �:

 ���+ F�� ��	� �`���Q �������/a/  �: ��  �+�
 +� �� Y�

 1+�? �� ���
��? � U ��1 C�� ��	A .  

 1+�? �� �� � U ��6:1 �	 ���� ����  ��	� �`���Q ,� �

 �� )����+A�	 �+� + 1+� ��� �� �
�9� � � ��� ���� . � V�	 ��

 ��
0.6: �����MPT  � 	�A �� ,E���& ����� + �� ��

Pearson �� ����
�� . ���U +� ��
0.6: ����� y��
�

) � 	�APearson ( �� �� )����+A ��	� 7�	 �`���Q �9�

 ��
0.6: �� ��� ���� ���	��T	 ���)  �9p
	 +� ��� �9�

���� � ?+  )����+A ��	� 7�	 �`���Q ,�� �
�� b�� �� +

F:��  �	  ���� . 1+�? �� ����� y��
�2 C�� ��� ����� .  

  

 ����1 . �	
� ��	 
�����
 ��� �� 
� �� �	
� ��	 ���� ��	
��/a/ 
��� ����  ���� � �� !��" �� �� �� ��#$%� ��  

!��" �&' ���� �%(�)�  �
�%�  1
*MPT  2MPT  3MPT  �,-.�,/  0
�1.
 %�,��  �
�2� P 

�	�� ����� �� ����  50  39/12  47/12  79/13  88/12  88/2  00/0  

�	�� ����� #�$� ����  50  47/15  63/15  82/16  97/15  17/3    

*MPT: Maximum phonation time 



 h����
MPT *F *���+! �� O �A� %I)�� � 0� �)  *
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 ����2 .
��� ����  ���� � �� �� ��#$%� !��" �� �� /� �� '���
�3 ���� 4�� ��	
�� 
-567#&  

!��" �&' ���� �%(�)�  �
�%�  
�,-.�,/*MPT 

)0
�1.
 %�,��(  

�,-.�,/ �2��� ����: 

)0
�1.
 %�,��(  
�
�2� P -567#&
 )r(  

�	�� ����� �� ����  50  88/12 )88/2(  62/21 )79/3(  000/0  47/0 -  

�	�� ����� #�$� ����  50  97/15 )17/3(  04/22 )28/3(  002/0  55/0 -  

*MPT: Maximum phonation time 

 
 ����3 . '���
�3 ���� 4�� ��	
�� 
-567#&
��� ����  ���� � �� �� ��#$%� !��" �� �� /� �� 

!��" �&' ���� �%(�)�  �
�%�  
�,-.�,/*MPT 

)0
�1.
 %�,��(  

�,-.�,/ /�  

)%#;
�1.
,��(  
�
�2� P -567#&
 )r(  

�	�� ����� �� ����  

�	�� ����� #�$� ����  

50  

50  

88/12 )88/2(  

97/15 )17/3(  

5/44 )55/3(  

5/43 )32/4(  

00/0  

00/0  

62/0 -  

76/0 -  

*MPT: Maximum phonation time 

  

 1+�? �� �� � U ��6:2  ,C�� ��� ���� ����

��T	 + C.`	 ��
0.6:  �� E���& ����� �9� )���MPT 

���� � ?+ . ���U +� ��
0.6: ����� y��
� �9�t6:) � 	�A

Pearson ( )����+A ��	� 7�	 �`���Q �9� E���& ����� ��

��T	 ��
0.6: �� ��� ����  � ?+ �9p
	 +� ��� �9� ���	 ���

 )����+A ��	� 7�	 �`���Q ,E���& ����� �
�� b�� �� + ����

F:��  �	  ���� . 1+�? �� y��
�3 C�� ��� ����� .  

 1+�? �� �� � U ��6:3  ���� ����C�� ��� ,

��T	 C.`	 ��
0.6:  �� �� �9� )���MPT ?+ �� + ���� � 

�	 F��$�� )����+A ��	� �`���Q ��$9	 ,�� �
�� b�� ����.  

  

��   

�T��[	 �� ,�e�Q  )����+A ��	� 7�	 �`���Q) q��U ��

 ���+ F��/a/(  ��100  �+�
 +� �� ����
�� ][�	 �� S!T	

�� C��
 ���D ����� �� 	 �& O C��#� �+�� + . ���� y��
�

�T	 7+��& �� ����  �+�
 +� �9� )��� �� ��	� 7�	 �`���Q

�� �� �9� ���	 ��
0.6: + ���� � ?+ )����+A   ��$9	

MPT �� E���& ����� �9�t6: +   ��$9	MPT ���� � ?+ .  

Bovo + ����#6: )18 ( �`���Q � 	�A �� � X �T��[	 ��

 ����
�� ��	�� ��-��n� ����� )��� )����+A ��	� 7�	

����� .6!T	 �+�
 ����69� ��   ��$9	MPT  ��	�� �� �T�

)97/1 ± 28/14 ( ��	�� �� _.D �� C.0�)83/1 ± 42/10 (

 F��$�� � � �
��� . ,��
���� ��� 	A �	���� �� �:+�
 ��

MPT  ��	�� �� _.D)14/2 ± 20/11 ( ��	�� �� �T� +  

)10/2 ± 10/11 (C���� �����a 7+��& . �`���Q ��$9	

�	���� �� �T� �+�
 +� �� )����+A ��	� 7�	   �+�
 ���	��

��T	 7+��& ,��69�  C��� )���)001/0 < P .(�A  �� �:

�T��[	   �� ����
�� C!" � XMPT �� �" �� ��   �� �#�

������� ������ �� �!O� )�:  + �� � R�
�� �� ,���A )�9


9��0Q� >� �� C.0� C0& ��� )b�� C   S
09� + )�����O

���� �� �" ,��� �& O  �� ��
��
 �*9
� + ���MPT   ������

���	�� �+�
 �9n8& �� ���0Q )Group therapy (�	  ���� .

�A  )����+A ��	� 7�	 �`���Q g 6*	 �� �� ����� ��{ �:

�9��� ��6!T	 �+�
 +� �: ��  1 6T	 �Q �� �&) q.U �� �
�


Boon :15  �&20 ���� )��� �9��n (�	   �	� ��� �� ����

�	  ����
�� C!" �� ��� &   �U �� ������O �� ��6!T	 ����

�A ���
 + �� 7=;" �� � �.��	 + �+�  �U �� �:

 ���� )����+A)18 .( �� � �9��� �V� �� �T��[	 ��� y��
�

MPT S!T	 �+�
 �� )���� ��6!T	 �+�
 � jX �� �: 

 ��a �: ,� �  06: �e�Q �T��[	 y��
� �� ,�& O 7=#�	

 �e�Q �T��[	 �� ���� _9�� 
 !?9�) �� &8n9� ���� & O� 

�� �Y �+� ���), �� ��
��) �+� ��T� _.D �� g+��  ����� 

��&�E  ��6!T	 ���� 6� �� ��*�� )�9
.  

Tavares + Martins  �� 7 O ������� �� ��:+G� ��

80  S�=" �+�� + �� ��6!T	 �+�
 +� �� �� S!T	

)Symptom (��+�>	 �� �� �& O   ���36  �&50  ���D 1��



 h����
MPT *F *���+! �� O �A� %I)�� � 0� �)  *
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��
X���� ,��
��� .�A ������� �� ��-� �� �:  �� � X )�:

 ���+ F� �: �� )����+A ��	� 7�	 �`���Q �������

��
X���� . �� �� ��� ���� y��
�,�& O C	=" �+�� �+�
  

 �9���9	MPT  ���+ F� �: ��)16/4 ± 38/12 (�� �&b��  

 �9���9	MPT  �& O C	=" �� �+�
 ��)45/3 ± 31/11 (
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Abstract 
 

Introduction: Teachers comprise the largest group of professional voice users. It seems that they are more 
susceptibleto voice disorders than other groups of users. The purpose of this study was to determine and 
comparethe maximum phonation times (MPTs) offemale elementary-school teachers with and without 
voice complaint. It was also aimed at determining the effect of age and teaching experience on the MPT in 
this population. 

Materials and Methods: Eighty female teachers, who participated in this cross-sectional descriptive- 
analytical study, were divided into two group’s ofsubjects with and without voice complaints. After 
takingeach subject’s historythrough interviewing, allparticipants were asked to take a deep breath and 
sustainthe vowel /a/ for as long aspossible. Theywere requested to repeatthis task three times with 1-minute 
restintervals between the trials.Thelongest durationwas considered as the maximum phonation time. 

Results: Themean of MPT in group with voice complaints (88.2 ± 88.12) was significantly differentfrom 
that of subjects without any voice complaints (17.3 ± 97.15) (P < 0.05). Moreover, age and teaching 
experience hada significant negative correlation with MPT in both groups. 

Conclusion: The results of this study indicated that as the age and teaching experience increased, the 
mean of MPT reduced in all subjects regardless of having any voice complaint or not. Also, the mean of 
MPT was significantly lower in the group with a voice complaint than in the group without it. 

Keywords: Maximum phonation time (MPT), Voice complaint, Female teacher, Elementary school 
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