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 ��> ��)> .	
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10  8�!(-  D��� ))��> 2� ��7 N- ��> ��)> .	
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 ��":EP�Reference )E2 (��B  *�]� )Dorsum ( *�+�  ���  ���  ��"�� 

*T"� .K�� �$B 1 ����B  �"� B  !�(� B "(� ��2  ��C� ���� .�� � ��M 

7LP�)&% "(� 1��2 ":EP��E'  �� "� B  (& 5�R4	 �)'    5�R4 5��6�)

Median (!��<:+� �"��� ."(��2 ":EP��E' 7  ��� !�"   %!��>  7�   ��c 

��' �2 jP�� 2� &	G�� �  \c G�&1 2/0 -1/0 &	�' ��Z	7 � 7   8��� 

T��R�' � �  ���T  	M "(��E' 30 ��Z	7 �  	":] "(� 8�> .�  ��%2 

Ic �c 7 	L'%   �#(� 7  7:F 	 ���#   �  � 8���<:&	M 30 -10 &	 ��'  "�k&O 

&' �>�  �I� ��� 1� &	d��	M !��<:+�  .�"��� SSR%  � "$�����  "$��� V�4

) *+� p")& X+��16 %9.(  

!��� B�������  V"��� 1� !��<:��+� ���  ���$  �����T�SPSS 7H��F�  B20 

)version 20, SPSS Inc., Chicago, IL(  '+�"  *UC .�> V�W��

d:FI#$'  	M q:&	 %��$"  G�&1O 1�  ��$B 2χ% Independent t  "�A ��5 

d:FI#$' Pearson  .�> !��<:+��a#$	%M 7I+�(& B   �"�  K"�  `���B 

SAS% �  Receiver operating characteristic )ROC (V�W�� �"���.  

  

��A	 	
  

135         �"�E�#4 ���� *�&34 2�� ������ 7�� *� ��� 7  3:I& ��#	 

      %�����L� M���� 1� 7��� �����> '��+�"  %��:��>�� 2��	&���75  "��<�  

)6/55  � �"& (����60 ) "<�4/44    '��+ M	d���	& .���  G1 (����

7�#�     %'�+�"  ���& B��$1/13 ± 1/55     M�+ M�"�:#� %\��+31  �

 M+ M�":]	 79 .�  \�+  

"  ��   G�&1O ��  '+�Independent t  '��L& `��I��� %   M	�  B���

!"#� �  *	F�C  BSAS TIS ) *>��� �C�691/0  =P"  �� .(� '+

 'd:FI#$ 5�"A � Pearson %'�L& `�I���     '��+ M	d���	& M	�  B���

!"#� �  G���#	   BSAS TIS �]� !�$�]& )199/0  =P.(  

 G&1O �  '+�"  ��2
χ% '�L& `�I���     X�+�� ��  *	�F�C M	  B���

SSR  ) *���>��� ����C�947/0  =P(Y    G���&1O ����  '���+�"  ��

Independent t �	� %�L& `�I���'     ��  G����#	  '��+ M	d��	& M	  B���

 X+��SSR �]� !�$�]& )326/0  =P(.  

 %G���#	  Q#W& 1�60 ) "<�4/44   (�����  X�+��SSR   *�Is& �  

75 ) "<�6/55 (����  X+��SSR    G�&1O ��  '+�"  �� .��:>�� '<�&

Independent t% ���L& `���I���' ���B �� 	M  X��+��SSR !"��#� ���  B   

SAS TIS )001/0 < P  '��L& `��I��� %M	�a#$ .*>�� �C� (  B���

M	   X+��SSR  * ��� 8�& \c ��> !�$�]& )002/0  =P.(  

&	d��	M !"#� B SAS TIS ��  	G���# 62/12 ± 82/16  7��&�� � ) B 

50 -1� �  ( �L& `�I���' ���B  � M+  �F�C	*  �&� %*>����� " � �+' 

"A � �5 d:FI#$' Pearson% �L& `�I���' ���B  � 	M & �	d��	M  !"�#� B 

SAS TIS � 8�& \c � �* �  �C�*>�� )001/0 < P .(  

 �  �	P��O ��ROC Curve B��4 ����& %!"#�  BSAS TIS   "� �" 

 ��� 5/9   *	��+�F� ��� )Sensitivity (88 � '���t�� )Specificity (  

70 7)�� G��4 7  ���� ) K"  BCut point !"�#� � (  BSAS   "� �" 

 � 5/13  *	+�F� � 80  *	��R:;� �90     7�)�� G���4 7�  �����  B

 K"  X+�� B�" SSR   ��  K"  `��� "�9�  "����& '�L� Y�&O *+� 7 

     X�+�� G��  '�<�& "�  \�� %!�> 7:<� *	+�F� � *	��R:;�SSR 

��:F$  �E>)1.(  

  

  
  

���1. Receiver operating characteristic curve   

)ROC curve( �
�� Survey of autonomic symptoms 

)SAS(  
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N+"� 7&��  BSAS    �� 2�	&��� 
��34 7� *+� !�> '��"c B�c

'& ' ��1�� '������ �  G���#	  ��  .���Score     M��� 1� !��&O *�+� 7 

N+"� 7&��  '��L& `�I��� %        .���� *� ��� 7�  3:� � 8��& \�c ��  B���

 89�l+SAS    .*�+� !��> '��"c V�U � G��  � 
UT � �� 8�� 7 

N+"� "��+ 7&��        � !��	a	� %2�	&��� 
��34 ' ���1�� B�"�  ��C& B�$

G�&1  %� ��& �� .��:F$ " SAS X+�� D�"+ � *+� !��+   '�& '�$�   � ��>

 "	F<�GO  �	�     GO "d�����#� "�&� M��� .*�F	� G���#	  j�C � M+ 7  7:F ��

 7��� *��+�SAS '��& ��   � 2�SP	&���	�� 8���LP�)& �� ' ��; 7��  G����

'����&1O��� ) '�	P���  B���$Clinical trials 7��:IP� .�"��� !��<:��+� �(%  ����I:4�

)ValidityN+"� ( 7&��  BSAS .���� B":]	  8�LP�)& 7  1�	�  

7LP�)& �� '�L& `�I��� %"A�� B     � *� ��� 8��& \�c M	  B���

 ':+� X+��SSR  7�LP�)& u��:� 7 �]& 7� �> *T�� B Toyokura � 

Takeda '& ) �>� 13.(  
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7��LP�)& ��  B9���  1�"��  %'����"$ � G�����	� BAbsent SSR  ��

'�� �  * ��� 7  3:I& G���#	  ) �> *T�� '������10.(  

7LP�)& �� 7) �� 2� %"A�� B '�L& B  !"�#� M	  B� ���  BSAS  �

 X+��SSR  7� *+� M�� "d��]� 7� �> !�$�]&SAS    ��"�T� *�+� ����

 X+�� � ) '������ G��  * ��� 7  3:I&SSR    7�  3:�I& ��"T� 1� �� (*Is&

�� �  * ��� X+�� � ) '������ 2	&�SSR   .�$� v�":T� ('<�&  

��  ��&SAS  ������� �  GO `�I��� �' � ��: �'%  "�    ��:� 0��+��u 

7LP�)&B Zilliox  G����E#$ �% SAS TIS ROC curve%  ��2  7�)�� B 

K"��  w����   1� "���1��+�F� %	* �� 	N  1�90 � ����R:;�	* �� 	N  1�  

50  ����� �2 7)�� B w��  K"   1� "�7��R:;� %	*  � 	N  1�90 � 

+�F�	*  	N 1� 60 ���� �� 
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Abstract 
Background: Diabetic autonomic neuropathy is a serious and common complication of diabetes. There is a need to 
develop a simple instrument to measure autonomic symptoms in patients with neuropathy and to test the validity of 
the instrument. Using the survey of autonomic symptoms (SAS) questionnaire for screening diabetic autonomic 
neuropathy is a new procedure. Sympathetic skin response (SSR) is a method for the study of autonomic nervous 
system. Given the importance of diabetes and its autonomic complications, in this study, data obtained from the 
SAS questionnaire was compared with the SSR to know whether it can be used for these patients.  

Methods: In this cross-sectional study, the patients with a diagnosis of diabetes with at least one symptom of 
autonomic dysfunction, referred to the clinic of Neurology and Clinical Endocrinology, after obtaining written 
informed consent were enrolled. For each patient, the SAS questionnaire was completed and SSR was assessed 
via electromyography (EMG) recording. The SAS questionnaire consists of 11 items in women and 12 in men. 
Each item is rated by an impact score ranging from 1 (least severe) to 5 (most severe). 

Findings: The SAS was tested in 135 patients with neuropathy and diabetes. The mean score of SAS was  
16.82 ± 12.62, that was not significantly related to age and gender. 60 patients (44.4%) had positive and 75 
patients (55.6%) had a negative SSR response. Independent t-test showed a significant association between the 
response of SSR and the score of SAS (P < 0.001). In receiver operating characteristic curve (ROC curve) 
analysis, the numeric value of the SAS score equal to 9.5 with a sensitivity of 88% and specificity of 70% was 
obtained as a cut-point for SSR response. 

Conclusion: The SAS is a new, valid, and easily administered instrument to measure autonomic symptoms in 
early diabetic neuropathy and would be of value in assessing neuropathic autonomic symptoms in clinical trials 
and epidemiologic studies. 
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