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ABSTRACT 

This descriptive research design aimed to study factors predicting bowel 

function recovery in patients after open colorectal resection surgery. The sample group 

consisted of 104 patients who were operated with open colorectal resection technique 

at 4 tertiary hospitals in Bangkok, Thailand, from May to December 2012. The data 

were collected by using the demographic data form, the first oral feeding and ambulate 

record form, the State Anxiety Inventory, and the bowel function recovery score. 

Descriptive statistics, Pearson’s Product Moment Correlation, and Hierarchical 

regression were used in data analysis. 

The results of the study showed that the mean bowel function recovery 

score of patients after open colorectal resection surgery in postoperative days 1-5 were: 

7.21 (S.D. = 1.57), 8.67 (S.D. = 2.21), 10.96 (S.D. = 2.23), 12.64 (S.D. = 1.53) and 

13.62 (S.D. = 0.94), respectively.  Age, preoperative serum albumin, anesthetic 

technique, operative time, the first period of oral feeding and ambulation could predict 

bowel function recovery in patients after open colorectal resection surgery, accounting 

for 58% of the variance (R
2
 = .580, p < .01). 
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                           RESECTION SURGERY 
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���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$ %&)*ก
���
���%�+,���ก-
.�/
%*+0�$�ก��0$(*����
	"�$"�# 
���
	"�$  ��"ก�  
#%�1$��
 !�����"�#��
 !���$ ��,$%*+0�$�ก�*��
 !�
���� "�# Familial Adenomatous Polyposis, .�/��
 !���ก%!�  ��"ก� "����ก%!��*��
 !����� "�#
��
 !���ก%!�%�+0���$, C
�#ก
���ก%!�D�$ก�#%&
#D�$��
 !�����, C
�#��
 !��������%ก�E	�, C
�#
��
 !�����.&F$��$ "�#C
�#%�+����ก���%����
 !����� %&)*��* .�	�*ก
���
���G#
Eก
������
 !�
!��*�E,
E�	
H�!C
���ก��0$�
�"�#���&�
	��
 !�!��*�E%D�
���	ก�* (��I� .�G*!กI�, 2550) ��0$*E0
ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$%&)*ก
���
����E,�� �����	 .�	G
ก!M���
G�
*�*���&F�	�E, �����ก
���ก-
���	ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$�*
.�$�	
�
�N����
( &O �.N. 2552 P 2554 
EG�
*�* 400, 461 "�# 468 �
	���&O �

��
��� (�*��	
�
	$
*!M����
$ก
�"��	T.�$�	
�
�N����
(, 2554) !M���G�
*�*���&F�	�E, �����ก
���ก-
���	ก
�
��
�����������
 !�����"�#��
 !���$"��%&'�(��$���$�*.�$�	
�
�GIU
�$ก��T !C
ก
(
� �	 &O 
�.N. 2552 P 2554 
EG�
*�* 141, 154 "�# 159 �
	���&O �

��
��� (�*��	%�(�#%�E	*"�#!M���
.�$�	
�
�GIU
�$ก��T, 2554) *�กG
ก*E0G
ก!M���G�
*�*���&F�	�E, �����ก
���ก-
���	ก
���
������
�����
 !�����"�#��
 !���$"��%&'�(��$���$�*.�$�	
�
��
(��ME &O �.N. 2552 P 2554 
EG�
*�* 
216, 262 "�# 289 �
	���&O �

��
��� (�*��	!M���.�$�	
�
��
(��ME, 2554) "�#G
ก!M���G�
*�*
���&F�	�E, �����ก
���ก-
���	ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$�*!M
��*

#%�1$"��$(
�� &O �.N. 2552 P 2554 
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	���&O �

��
��� (�*��	!M���
!M
��*
#%�1$"��$(
��, 2554) XY,$G
กD��
����$ก��
�G#%�1* ����
�*"���#&O
EG�
*�*���&F�	�E, �����
ก
���ก-
���	ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$%��,


กDY0* "�#
E"*�.*�

�E,G#%��,
!�$DY0*�	�
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ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$ %&)*ก
���
����E,���$
Eก
�
!�
��!��+�G�����$��
 !�.�	��$�*�#���
$��
��� ��
���%*+0�%	+,�D�$��
 !� ������
�%G1� !�$�����
%ก��&Z�ก���	
���!*�$���ก
���ก%!� "�#(�ก*�
���
Eก
����,$!
���ก%!���ก

%��,
DY0* (Holte, 
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2000; Kurzl & Sessler, 2003; Behm & Stollman, 2003; Kalff et al., 2009) .�	!
��E,���,$��ก




ก�*�#	#"�ก  ��"ก� nitric oxide (ก-	
 ��*����
(E�#, 2549) XY,$%&)*!
��E,
E�*�
�E,	��	�0$ก
��E�
���D�$ก��

%*+0�%�E	��*�$��
 !� ((�	��g*T ���!กI�"ก��, 2542) &�#ก��ก��ก
� �����	
�#$��
/�

���!Yก��,���
$ก
	�*�#���
$��
��� XY,$
Eh�H�iก��#��&�#!
�!��*ก�
$�E,/��/I
ก
���
�*�
�E,
D�$��
 !� (Holte & Kehlet, 2000; Behm & Stollman, 2003) �Eก��0$ก
� �����	
�#$��&��ก�I�
 
opioid  ��"ก� morphine ��+� pethidine XY,$%&)*	
�E,������
ก��	
�#$��/�

���!Yก�*�#���
$��
��� 
"�#
Eh�H�i�#$��/�

%G1�&���*�#	#���$��
��� "��
E��D�
$%/E	$�*ก
���ก
��E�������D�$��
 !� 
GY$��
������&F�	%ก��C
�#��
 !��	I���
�*�
�E,���$��
��� (Postoperative ileus) (��k�� !�*��#ก��, 
2551) XY,$��
 !�G#�	I���
�*�
�E,�*ก
�%/�+,�* ��(�,�/�
� "�#M+�%&)*C
�#"��กX��*��,� &D�$
ก
���
���(��$���$�E, 
��
G��Eก%�E,	$ �� (Holte & Kehlet, 2000; Kurzl & Sessler, 2003; 
Rowbotham, Kimpson & Thompson, 2006; Story & Chamberlain, 2009) .�	���&F�	G#
E�
ก
��
$
/��*�ก  ��"ก� ���$�+�  
��
	�
  
�D��M�
	�IGG
�# "�# 
�
E%!E	$ก
�%/�+,�* ��D�$��
 !� !�
����
�
ก
�"!�$  ��"ก� &�����$ /�+,* !� "�#�
%GE	*  (Holte & Kehlet, 2000; Kurzl & Sessler, 2003; 
Rowbotham et al., 2006) XY,$�
ก
��
%GE	*�E,%ก��DY0*�
G��
���%ก��ก
�!�
��กD�$%���G
กก�#%�
#
�
�
� ��+����&F�	�
$�
	�E,���$/
!
		
$�
$G
�ก �� �
G%ก��ก
� ��	��*D�$D�$%���G
ก
ก�#%�
#�
�
�ก���!�������
�
� ��$�
	 (Holte & Kehlet, 2002) *�กG
ก*E0�
G%ก��
C
�#"��กX��*C
	���$��
��� %(�* &����ก%!� "�#&��"q� %&)*��* ��
������&F�	���$�	��
.�$�	
�
�*
* !��%!E	/�
�(�G�
	%��,
DY0* "�#/�

�Y$���G�*ก
���ก-
�	
�
����$ (Holte & 
Kehlet, 2001; Behm & Stollman, 2003; Story & Chamberlain, 2009) ��0$*E0�	
�
�
E���
�!�
/��
�*ก
���"����&F�	%�+,�!�$%!��
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !�"�#&t�$ก�*ก
�%ก��
C
�#"��กX��*��$ก��
� 

ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !�.�	��,� & ��
 !�%�1ก�(�%��
�*ก
�qrs*��� 
�%ก�* 
24 (�,�.
$���$��
��� "�#��
 !������(�%��
 3-5 ��*���$��
��� (Schuster & Montie, 2002; Kurzl & 
Sessler, 2003) .�	��
 !�����G#
Eก
�qrs*���ก���

��
�*�
�E,(�
ก��
��
 !�%�1ก %*+,�$G
ก
Eก
��	I���

�*�
�E,�E,�I*"�$ก��
 (Kurzl & Sessler, 2003) "�#ก
���
������%����
 !�����"�#��
 !���$.�	��$
G#��
������&F�	%ก��C
�#��
 !��	I���
�*�
�E,	
�*
*�E,!I� (Holte & Kehlet, 2000; Kurzl & Sessler, 
2003) !�$��������&F�	�E, �����ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$
EC
�#��
 !�
�	I���
�*�
�E,	
�*
* ��
���ก
�%��,
���&�#�
*�
�
� ก
�%/�+,�* ����
$ก
	 "�#ก
��
	D�$
"����
�����
(�
 ��
������&F�	
Eก
�qrs*������$��
�����
(�
�



 (Behm & Stollman, 2003) ��$*�0*ก
�
G#!�$%!��
ก
�qrs*���D�$���&F�	C
	���$��
�����������
 !�����"�#��
 !���$"��%&'�(��$���$�E,�E 
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���$%*�*�E,ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !�%&)*���ก!�
/�� (Kehlet & Dahl, 2003) .�	���(E0���
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��E,!��/���$ก���
ก
��
$/��*�ก  ��"ก� /�

���!Yก"*�*�Y����
���$  ก
��
	�
 ก
�D��M�
	�IGG
�# "�#%!E	$ก
�%/�+,�* ��D�$��
 !� (Holte & Kehlet, 2000; 
Kurzl & Sessler, 2003; Rowbotham et al., 2006) XY,$!


�M!#���*ก
�qrs*�����
*ก
���
�*�
�E,
D�$��
 !�C
	���$��
��� 

G
กก
�����*����ก��
%กE,	�ก��ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !�C
	���$
��
�������
 &xGG�	�E,G#(��	!�$%!��
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !�
E��
	&�#ก
�  ��"ก� �
	I 
��(*E
��ก
	 (Svatek et al., 2010) &�#����ก
���
���(��$���$ (Kim et al., 2011; Kronberg et al., 
2011) &�#����ก
� �����ก
�{
	��$!E���%��(��$���$"�#%(�$ก�
* (Marijnen et al., 2005) �#��������

�*�*%�+�� (Lohsiriwat et al., 2007) �#���.&"�!%XE	
�*%�+�� (Behm, & Stollman, 2003) ก
�
%��E	
��
 !�ก��*��
��� (Story & Chamberlain, 2009)  (*��ก
���
��� ��HEก
����	
�#$��/�

���!Yก 
(ก-	
 ��*����
(E�#, 2549) �#	#%��
ก
���
��� (Mythen, 2005) &��

�ก
�%!E	%�+���*�#���
$
��
��� (Artinyan et al., 2008) &��

�ก
����!
�*0�
�
$����%�+����
�*�#���
$��
��� D*
�"�#
��HEก
�ก
����	
�#$��&��ก�I�
 opioid  ก
�/
!
		
$�
$G
�ก���$��
��� �#	#%��
ก
�%��,

���&�#�
*�
�
����$��
��� �#	#%��
ก
�%��,
%/�+,�* ����
$ก
	���$��
��� ก
�%/E0	��

ก���,$���$
��
��� ก
����	
�E,
E�����ก
���
�*�
�E,D�$��
 !� (ก-	
 ��*����
(E�#, 2549) "�#/�

���กก�$��
D�$���&F�	 (Asher, 2004) ��0$*E0ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$%&)*ก
�
��
����E,���$ก�#��
ก����
 !�.�	��$ ��
�����
 !� ������
�%G1���+�M�กก�#��ก�#%�+�*G
กก
�
��
���

กก��
ก
���
���(��$���$�+,*� (Holte & Kehlet, 2000; Kurzl & Sessler, 2003) XY,$G#!�$��
���ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$��
�����������
 !�����"�#��
 !���$"��
%&'�(��$���$���$�(�%��
��!
/��  �	�
$ �ก1�


E&xGG�	�E,G#(��	!�$%!��
ก
�qrs*�����
*ก
���

�*�
�E,D�$��
 !���$!�I&D�
$��*  !�
����&xGG�	�E,�����G�	!*�GNYก-
�*/��0$*E0  ��"ก� �
	I �#��������
�*
�*%�+��ก��*��
��� /�

���กก�$��ก��*��
��� ��HEก
����	
�#$��/�

���!Yก �#	#%��
ก
���
��� 
�#	#%��
ก
�%��,
���&�#�
*�
�
����$��
��� "�#�#	#%��
ก
�%��,
%/�+,�* ����
$ก
	���$��
��� 
.�	&xGG�	%���
*E0%&)*&xGG�	�E,
E/�

!�
/��ก�����&F�	�E,

���ก
���
�����������
 !�����"�#��
 !���$
"��%&'�(��$���$ %*+,�$G
ก���&F�	�E,

���ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$
!��*����
E�
	I 40 &ODY0* & (��I� .�G*!กI�, 2550) .�	�
	I�E,%��,


กDY0*G#��
����	
H�!C
�D�$
��
$ก
	
E/�

%!+,�
�$�

��	 !�$������#����
$� D�$��
$ก
	�E,(��	�*ก
�ก���/+*!��!C
�&ก����

�*�
�E,���$ ��
MY$ก
�ก���

��
�*�
�E,D�$��
 !�C
	���$��
���(�
�$ ��
������&F�	�E,
E�
	I

ก
E
/�

%!E,	$!�$���ก
�%ก��C
�#"��กX��*"�#�
G%!E	(E��� (กh-�
� ��G��� "�#G��
�� %กN��(�
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��g*
, 2546; Beers, 2006) �Eก��0$���&F�	�E,

���ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$
���$!��*����%&)*���&F�	
#%�1$��
 !�����"�#��
 !���$ XY,$.�	��,� &
�ก
EC
�#�I�.C(*
ก
� 
%*+,�$G
ก%X��T
#%�1$!�$��ก�#�������
$ก
	"�#��
$ก
	
Eก
������
*ก
�%G���%���.�D�$
%X��T
#%�1$ .�	���� pro-inflammatory cytokines "�#���T.
*��
$� ��ก

G�
*�*

ก XY,$G#
!�$��ก�#�����ก
�%�
��
����$$
* ��
������&F�	%ก��C
�#%�+,��
�
� 
Eก
�!��
$ catabolic factors 
��
�����
$ก
	
E����
ก
�%�
��
�!
��
�
�%��,


กDY0* "�#
Eก
�!�
	.&��E*G
กก��

%*+0� !�$��
������&F�	%ก��C
�#�I�.C(*
ก
� ��0$*E0�#��������
�*�*%�+��
E/�

!�
��*HTก��C
�#�I�.C(*
ก
� 
��$*�0*�#��������
�*�*%�+��GY$%&)*�����$(E0MY$C
�#.C(*
ก
�D�$���&F�	�E,!�
/�� (Cutsem & 
Arends, 2005) !�
����&x��
�E,�� �����	�*���&F�	�E,

���ก
���
�����������
 !�����"�#��
 !���$
"��%&'�(��$���$  ��"ก� /�

���กก�$��ก��*��
��� %*+,�$G
กก
���
�����������
 !�����"�#��
 !�
��$"��%&'�(��$���$%&)*ก
���
������� XY,$���&F�	���$ �����	
�#$��/�

���!Yก��,���
$ก
	 �Eก��0$%&)*
ก
���
����E,
E/�

	I�$	
ก"�#
E/�

%!E,	$!�$ �
G��
���
Eก
�!��%!E	%�+��%&)*G�
*�*

ก"�#%!E,	$
���ก
�%ก��C
�#"��กX��*�E,�I*"�$ GY$��
������&F�	
E/�

���กก�$��ก��*��
���%ก��DY0* .�	/�

���ก
ก�$���E,�� �����	  ��"ก� ก���/�

%G1�&����+�/�

 
�!ID!�
	�*�#���
$"�#C
	���$��
��� 
ก��� 
��
	G
ก!C
�/�

%G1�&F�	 "�# 
���
�!C
�D�$�*%�$C
	���$��
��� (!I*E	T G�*��T
�
%!ME	� "�#*�*�
 %�1ก!��!��i, 2549) !�
�����#	#%��
ก
���
���"�#��HEก
����	
�#$��/�

���!Yก%&)*
&xGG�	�E,
E/�

!�
/��%(�*%�E	�ก�* %*+,�$G
กก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$
���$%&)*ก
���
������� XY,$���$�(�%��
*
*�*ก
���
��� ��
�����
 !� �����ก
�G�����$%&)*%��
*
* 
"�#��
$ก
	���$ �����	
�#$��/�

���!Yก&��

�

กDY0* XY,$	
�#$��/�

���!Yก��,���
$ก
	
Eh�H�iก�
�#��&�#!
�!��*ก�
$�E,/��/I
ก
���
�*�
�E,D�$��
 !� ��
������&F�	%ก��C
�#��
 !��	I���
�*�
�E,
	
�*
* ��0$*E0���&F�	�Iก�
	G�
%&)*���$ �����	
�#$��/�

���!Yก��,���
$ก
	.�	 
��
G��Eก%�E,	$ �� 
�	�
$ �ก1�

�
ก���&F�	 �����	
�#$��/�

���!Yก��,���
$ก
	���
ก��	
�#$��/�

���!Yก%{�
#�E,�
G
(��	���#	#%��
ก
�%ก��C
�#��
 !��	I���
�*�
�E,���$��
��� �� (Holte & Kehlet, 2000; Behm & 
Stollman, 2003; ก-	
 ��*����
(E�#, 2549) *�กG
ก*E0C
	���$ก
���
�����������
 !�����"�#��
 !�
��$"��%&'�(��$���$ ���&F�	G#
E"����
���D*
��������%���*�
���$ ��
���
E/�

�IกDT��

*G
ก
�
ก
�&��"�� XY,$G#��ก�*/�

!


�M�*ก
�%/�+,�* ����
$ก
	  ��
������&F�	
Eก
�%/�+,�* ��
��
$ก
	C
	���$��
�����
(�
 .�	ก
�%��,
%/�+,�* ����
$ก
	��
(�

E�������
 !�D
�ก
�ก�#�I�*ก
��E�
������ (ก�,$"ก�� &
G�E	T, 2549) ��
���/�

!


�M�*ก
�%/�+,�* ��"���E�%/�+,�*D�$��
 !�%&)* &
�	�
$(�
� "�#*�


!��ก
�!#!
D�$"ก1!�*��
 !� �� (Craven & Hirnle, 2003) !�
�����#	#%��
ก
�
%��,
���&�#�
*�
�
����$��
���
E/�

!�
/���*���&F�	ก�I�
*E0 %*+,�$G
กก
�%��,
���&�#�
*�
�
�
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���%��
G#!�$��ก�#��������&F�	 .�	ก
�%��,
���&�#�
*�
�
�(�
%ก�* &G#��
�����
 !� 
� �����
ก
�ก�#�I�*ก
��E�������  �� 
������&F�	
EC
�#��
 !��	I��� 
�*�
�E, 	
�*
* "�#�
G%ก��
C
�#"��กX��*��
$� �



 (Holte & Kehlet, 2002; Luckey, Livingston & Tache, 2003) �*D�#
�E,���&F�	�E,%��,
���&�#�
*�
�
�%�1�%ก�* & G
ก&�#!�ก
��Tก
���
$
*����
 ���&F�	G#
E�
ก
�
/�+,* !��
%GE	*%ก��DY0*C
	���$���&�#�
*�
�
� "�#
E�
ก
����$�+�%ก��DY0* XY,$��
������&F�	���$
ก���

$�*0�
"�#�
�
��Eก/��0$ !�$�����ก
�qrs*���D�$���&F�	C
	���$��
���
E/�

��
(�
  

ก�I�
���&F�	�E,

���ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$%&)*���&F�	
�E,
E&x��
X��X��*��0$��
*G���G"�#��
$ก
	 ��0$�*�#	#ก��*��
��� �#���
$��
��� "�#C
	���$��
��� 
��$*�0*�*ก
�NYก-
/��0$*E0 �����G�	GY$
E/�

!*�GNYก-
&xGG�	�E,!


�M��
*
	ก
�qrs*�����
*ก
���

�*�
�E,D�$��
 !��*���&F�	C
	���$ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$ .�	
&xGG�	�E,*�


NYก-
&�#ก�����	 �
	I �#��������
�*�*%�+��ก��*��
��� /�

���กก�$��ก��*��
��� 
��HEก
����	
�#$��/�

���!Yก �#	#%��
ก
���
��� �#	#%��
ก
�%��,
���&�#�
*�
�
����$��
��� "�#
�#	#%��
ก
�%��,
%/�+,�* ����
$ก
	���$��
��� %�+,�*�
��ก
�NYก-
�E, ��

%&)*D��
���*ก
���g*

"*��
$ก
��	
�
��*ก
�!�$%!��
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$ก
�
��
�����������
 !�����"�#��
 !���$"��%&'�(��$���$ ��
��0$���&F�	ก�I�
�+,*� ��� & 

 
 

1.2 ��	�	
ก	�� !�" 
1. ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$ก
���
�����������
 !�����

"�#��
 !���$"��%&'�(��$���$%&)*�	�
$ � 
2. �
	I �#��������
�*�*%�+��ก��*��
��� /�

���กก�$��ก��*��
��� ��HEก
����	
�#$��

/�

���!Yก �#	#%��
ก
���
��� �#	#%��
ก
�%��,
���&�#�
*�
�
����$��
��� "�#�#	#%��
ก
�%��,

%/�+,�* ����
$ก
	���$��
��� %&)*&xGG�	�E,!


�M��
*
	ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*
���&F�	C
	���$ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$ ����+� 
� 

 
 
1.3 ��$�%������&ก	�� !�" 

1. %�+,�NYก-
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$ก
���
���������
��
 !�����"�#��
 !���$"��%&'�(��$���$ 
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2. %�+,�NYก-
��
*
Gก
���
*
	D�$�
	I �#��������
�*�*%�+��ก��*��
��� /�

���ก
ก�$��ก��*��
��� ��HEก
����	
�#$��/�

���!Yก �#	#%��
ก
���
��� �#	#%��
ก
�%��,
���&�#�
*
�
�
����$��
��� "�#�#	#%��
ก
�%��,
%/�+,�* ����
$ก
	���$��
��� ���ก
�qrs*�����
*ก
���
�*�
�E,
D�$��
 !��*���&F�	C
	���$ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$ 

 
 
1.4 �

%$ (	�ก	�� !�" 

�
	I �#��������
�*�*%�+��ก��*��
��� /�

���กก�$��ก��*��
��� ��HEก
����	
�#$��
/�

���!Yก �#	#%��
ก
���
��� �#	#%��
ก
�%��,
���&�#�
*�
�
����$��
��� "�#�#	#%��
ก
�%��,

%/�+,�* ����
$ก
	���$��
��� !


�M���
��
*
	ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	
C
	���$ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$ 

 
 

1.5 ก������� *ก	�� !�" 
�*ก
�NYก-
/��0$*E0�����G�	�(�ก���"*�/���	
H�!�E����	
ก
���
�*�
�E,D�$��
 !� .�	
E

ก� ก/��/I
ก
���
�*�
�E,D�$��
 !� ��$*E0  
1.) ก
�/��/I
.�	%!�*&�#!
�/��/I
C
	*�ก (extrinsic innervations) &�#ก�� &

���	%!�*&�#!
����.*
��� parasympathetic XY,$M�ก/��/I
.�	 vagus nerve .�	G#ก�#�I�*ก
���

�*�
�E,�*ก
�%/�+,�* ��D�$��
 !�%�1ก"�#��
 !�����!��*��* "�# pelvic nerve G#ก�#�I�*ก
���

�*�
�E,�*ก
�%/�+,�* ��D�$��
 !�����!��*&�
	 ��0$*E0�	&�#!
�D�$ vagus nerve "�# pelvic 
nerve G#!�$!���
� &	�$�#��&�#!
�C
	�*�
$%��*�
�
� (enteric nervous system) "�#���,$
!
�!+,�&�#!
� /+� acetylcholine XY,$G#ก�#�I�*ก
���
�*�
�E,�*ก
�%/�+,�* ��D�$��
 !� *�กG
ก*E0
	�$
E%!�*&�#!
����.*
��� sympathetic XY,$G#!�$!���
� &���ก��%X��T&�#!
�D�$&
&�#!
�
��
$� �E,�	��*�ก�
$%��*�
�
� (prevertebral ganglia)  ��"ก� &
&�#!
� celiac G# &	��	�0$ก
���

�*�
�E,D�$��
 !�%�1ก!��*��* &
&�#!
� superior mesenteric G# &	��	�0$ก
���
�*�
�E,D�$��
 !�%�1ก
!��*ก�
$"�#!��*&�
	 "�#��
 !�����!��*��* *�กG
ก*E0	�$
E&
&�#!
� inferior mesenteric G#
 &	��	�0$ก
���
�*�
�E,D�$��
 !�����!��*&�
	 ��0$*E0�	&�#!
����$&
&�#!
���0$ 3 G#!�$
!���
����ก�I�
%X��T&�#!
��*�#��&�#!
�C
	�*�
$%��*�
�
� (enteric nervous system) 
"�#G#
Eก
����,$!
�!+,�&�#!
� /+� nor-epinephrine XY,$G#
E�� &	��	�0$ก
���
�*�
�E,�*ก
�
%/�+,�* ��D�$��
 !� ((�	��g*T ���!กI�"ก��, 2542; ก-	
 ��*����
(E�#, 2549) 
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2.) ก
�/��/I
.�	%!�*&�#!
�/��/I
C
	�* (intrinsic innervations) ��+��#��
&�#!
�C
	�*�
$%��*�
�
� (enteric nervous system) &�#ก�� &���	ก�I�
%X��T&�#!
� 
myenteric "�#ก�I�
%X��T&�#!
� submucosal XY,$G#
E�	&�#!
��E,%(+,�
.	$���MY$ก�*�����
$%��*
�
�
� "�#	�$
E�	&�#!
�	+,*��กG
กก�I�
%X��T&�#!
���$ก��
� &/��/I
ก
���
$
*D�$
ก��

%*+0� %X��T/�����,$��
$� %X��T ����� "�#����%�+��"�$%�1ก %&)*��* *�กG
ก*E0	�$
E&�
	
&�#!
��E,
E��ก-�#%&)*��0$����������
$ก�"�#����������
$%/
E .�	����������
$%/
E�	���*���%��(�0*
%	+,��I�
$%��*�
�
� "�#����������
$ก��	���*(�0*ก��

%*+0�D�$�
$%��*�
�
� ��$*�0*GY$!


�M������
MY$!C
�#��
$� �E,%ก��DY0*C
	�*.��$�
$%��*�
�
�"�#!�$!���
�

	�$ก�I�
%X��T&�#!
�C
	�*
�
$%��*�
�
�%�+,�ก
�"&���"�#!�$!���
�ก��� &/��/I
ก
���
$
*D�$�
$%��*�
�
� �� XY,$
ก
����!*�$��
$� %���
*E0G#%ก��DY0*C
	�*�
$%��*�
�
�%�$ ((�	��g*T ���!กI�"ก��, 2542; ก-	
 
��*����
(E�#, 2549)  

3.) ก
�/��/I
.�	���T.
* .�	��
$ก
	
Eก
�!��
$"�#���,$���T.
*�E,/��/I
ก
���

�*�
�E,D�$��
 !���
*�
$ endocrine, paracrine ��+� neural pathways .�	���T.
*�E,ก�#�I�*ก
��E�
���D�$��
 !�  ��"ก� gastrin, cholecystokinin, motilin "�# substance P !��*!
��E,
Eh�H�i	��	�0$ก
�
�E����D�$��
 !�  ��"ก� somatostatin, glucagons "�# gastric inhibitory peptide %&)*��* (ก-	
 ��*��
��
(E�#, 2549) 

4.) ก
�/��/I
.�	%&& ��T�+,*� .�	�*��
$ก
	
E!
�%&& ��T�Eก��
	(*���E,
E
���
��*ก
�/��/I
ก
��E����D�$��
 !� %(�* dopamine "�# serotonin !��*!
��E,
Eh�H�i	��	�0$ก
�
��
�*�
�E,D�$��
 !�  ��"ก� nitric oxide, carbon monoxide, amines "�# purines %&)*��* (ก-	
 ��*��
��
(E�#, 2549) 

���&F�	C
	���$ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$G#%ก��C
�#
��
 !��	I���
�*�
�E,���$��
��� (Postoperative ileus) .�	 
��
G��Eก%�E,	$ �� (Holte & Kehlet, 2000; 
Kurzl & Sessler, 2003; Rowbotham, Kimpson & Thompson, 2006; Story & Chamberlain, 2009) 
%*+,�$G
กก
�!�
��!��+�G�����$��
 !�.�	��$�*�#���
$��
��� ��
���%*+0�%	+,�D�$��
 !� ������
�%G1� 
!�$�����%ก��&Z�ก���	
���!*�$���ก
���ก%!� "�#(�ก*�
���
Eก
����,$!
���ก%!���ก

%��,
DY0* 
(Holte, 2000; Kurzl & Sessler, 2003; Behm & Stollman, 2003; Kalff et al., 2009) .�	!
��E,���,$
��ก



ก�*�#	#"�ก  ��"ก� nitric oxide (ก-	
 ��*����
(E�#, 2549) XY,$%&)*!
��E,
E�*�
�E,	��	�0$
ก
��E����D�$ก��

%*+0�%�E	��*�$��
 !� ((�	��g*T ���!กI�"ก��, 2542) &�#ก��ก��ก
� �����	
�#$��
/�

���!Yก��,���
$ก
	�*�#���
$��
��� XY,$
Eh�H�iก��#��&�#!
�!��*ก�
$�E,/��/I
ก
���
�*�
�E,
D�$��
 !� (Holte & Kehlet, 2000; Behm & Stollman, 2003) �Eก��0$ก
� �����	
�#$��&��ก�I�
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opioid  ��"ก� morphine ��+� pethidine XY,$%&)*	
�E,������
ก��	
�#$��/�

���!Yก�*�#���
$��
��� 
"�#
Eh�H�i�#$��/�

%G1�&���*�#	#���$��
��� "��
E��D�
$%/E	$�*ก
���ก
��E�������D�$��
 !� 
GY$��
���%ก��C
�#��
 !��	I���
�*�
�E,���$��
��� (��k�� !�*��#ก��, 2551) "����
 !�%�1กG#
Eก
�qrs*
�����
*ก
���
�*�
�E,C
	�* 24 (�,�.
$���$��
��� "�#��
 !������(�%��
�*ก
�qrs*��� 3-5 ��*���$
��
��� (Schuster & Montie, 2002; Kurzl & Sessler, 2003) XY,$G
กก� ก/��/I
ก
���
�*�
�E,D�$
��
 !���$ก��
�D�
$��*G#!�$�������
 !�%�1ก"�#��
 !�����
E��&"��ก
�qrs*�����
*ก
���
�*�
�E,�E,
"�ก��
$ก�* .�	��
 !�%�1กG#
Eก
�%/�+,�* ���E,%�E	ก��
 migrating motor complex %ก��DY0*������0$
��* ((�	��g*T ���!กI�"ก��, 2542) "�#ก
�%/�+,�* ��D�$��
 !�%�1ก�*�#	#*E0%&)*ก
������%&)*��ก� 
XY,$�
GG#%��,
��*%/�+,�* ��G
กก�#%�
#�
�
�"�#!�$���%*+,�$�$

G*MY$��
 !�%�1ก!��*&�
	 ��+�
%��,
��*�E,��
 !�%�1ก!��*��*%�$ "����ก-�#ก
�%/�+,�* ��D�$��
 !�G#%&)*ก
�%/�+,�* ��"���E�
%/�+,�*�	�
$(�
�"�#
E/�+,*ก
��E�����E, 
�!
,�
%!
� (ก-	
 ��*����
(E�#, 2549; !I����
 .��N�����g*T, 
2549; Mattei & Rombeau, 2006) "��%
+,����&F�	%��,
���&�#�
*�
�
�C
	���$��
��� ��
 !�%�1กG#
E
ก
��E����"���E�%/�+,�* (peristalsis) "�#�E����"��%&)*&���$ (segmentation) %��,
DY0* .�	�
�
�
�E,���&F�	���&�#�
*%
+,��	���*ก�#%�
#�
�
�G#!�$�����%ก�� gastroenteric reflex  .�	ก
�	+�D	
	
D�$ก�#%�
#�
�
�G#!�$!���
���
*��
$"�&�#!
� myenteric G
กก�#%�
#�
�
� &�

�*�$
D�$��
 !� %�1ก ��
��� %ก��ก
��E����"���E�%/�+,�* (peritalsis)  "�#�E����"��%&)*&���$ 
(segmentation) %��,
DY0* ((�	��g*T ���!กI�"ก��, 2542; /�
G
�	TC
/��(
!�E����	
 /�#���	
N
!��T 

�
���	
��	
����, 2545) !�
������
 !�����G#
Eก
��E����"���E�%/�+,�* (peristalsis) "�#ก
��E�
���"��%&)*&���$ (segmentation) %(�*%�E	�ก����
 !�%�1ก "��G#
Eก
�%/�+,�* ���E,��
����IGG
�#
%/�+,�*��� &D�
$�*�
 %�E	ก��
 ก
��E����"���E�%/�+,�*�	�
$�I*"�$ (mass movement) %ก��DY0*
C
	���$���&�#�
*�
�
� ��
*�
$ gastrocolic reflex ((�	��g*T ���!กI�"ก��, 2542; ����+� %{�	
ก����, 2545; G�$G�*��T (�	H(�$/T, 2548) .�	�
�
��*ก�#%�
#�
�
�G#��
���ก�#%�
#�
�
�	+�
D	
	"�#!�$!���
�%D�
�#��&�#!
�!��*ก�
$ G
ก*�0*"&���"�#!�$!���
���ก

�
$
%!�*&�#!
� parasympathetic .�	!�$��
*

�
$ vagus nerve  &ก�#�I�*��
 !�����!��*�* "�#
��
*�
$ pelvic nerve  &ก�#�I�*��
 !�����!��*��
$ ((�	��g*T ���!กI�"ก��, 2542) !�$�������
 !�
����
Eก
�%/�+,�* ��"���E�%/�+,�*�	�
$�I*"�$ (mass movement)  
E/�

ME,%��,
DY0* "�#
E/�+,*
ก
��E�����E,!
,�
%!
� (Mattei & Rombeau, 2006)  GY$��
���!


�Mqx$%!E	$ก
�%/�+,�* ��D�$
��
 !� �� "�#��G
กก
�%/�+,�* ��D�$��
 !��E,%��,
DY0* G#��
������&F�	
Eก
��
	�
%ก��DY0* G
กก
�
M�ก�#/
	%/+�$����*�$ก��

%*+0�D�$��
 !����� (Craven & Hirnle, 2003; Guyton, 2006) "�#%
+,�
���&F�	
Eก
��
	�
%ก��DY0* G#��
���"ก�!�E,!#!
C
	�*��
 !�M�กD����ก�
$��
��*�ก ���&F�	GY$ 
�
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���!Yก"*�*�Y�������$ "�#%
+,���
 !�����
Eก
��E����G*��
����IGG
�#%/�+,�*%D�
!����
 !���$ 
ก�#��*ก
�D��M�
	�IGG
�#G#%��,
��*DY0*��*�E .�	&Z�ก���	
���!*�$���.*
����* D!�*���$ &
ก�#�I�*�#��&�#!
� parasympathetic ��
���/�+,*ก
��E����"���E�%/�+,�* (peristalsis) 
E/�


"D1$"�$

กDY0* &�#ก��ก��ก
�/��/I
�����C
	�* (internal sphincter) �E,%ก��DY0**�ก��
*
GG���G 
"�#ก
�/��/I
�����C
	*�ก (external sphincter) �E,%ก��DY0*C
	�����
*
GG���G GY$��
�����
$ก
	
Eก
�
D��M�
	�IGG
�#%ก��DY0* ((�	��g*T ���!กI�"ก��, 2542; ����+� %{�	ก����, 2545)  

 G
กก� ก��$ก��
�D�
$��* �����G�	GY$ก�
�*����(E0���ก
�qrs*�����
*ก
���
�*�
�E,D�$
��
 !�  ��"ก� %!E	$ก
�%/�+,�* ��D�$��
 !� /�

���!Yก"*�*�Y�������$ ก
��
	�
 "�#ก
�D��M�
	
�IGG
�# ��0$*E0G
กก
�NYก-
��G�	�E,��
*

 ����
 
E��
	&xGG�	�E,%กE,	�D��$ก��ก
�qrs*�����
*ก
���

�*�
�E,D�$��
 !� "��&xGG�	!�
/���E,*�


NYก-
�*/��0$*E0  ��"ก� �
	I �#��������
�*�*%�+��ก��*��
��� 
/�

���กก�$��ก��*��
��� ��HEก
����	
�#$��/�

���!Yก �#	#%��
ก
���
��� �#	#%��
ก
�%��,

���&�#�
*�
�
����$��
��� "�#�#	#%��
ก
�%��,
%/�+,�* ����
$ก
	���$��
��� XY,$
E/�


%กE,	�D��$ก��ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !���$��� &*E0 

�
	ID�$���&F�	%&)*&xGG�	�E,%กE,	�D��$ก��ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !� .�	�
	I�E,
%��,


กDY0*G#��
���ก��

%*+0��*�*�$��
 !������F��$ ��
���
E%*+0�%	+,�%กE,	���*%D�


"��ก����*�*�$
��
 !�

กDY0*  ��ก
�ก�#�I�*&�#!
� parasympathetic !�$�����ก
��E����D�$��
 !��������$ 
(!I�H�(�	 G��#��*HTกI�, 2544) &�#ก��ก��ก
����,$���T.
*�E,ก�#�I�*ก
��E����D�$��
 !����$ GY$
E
�������
 !�
Eก
�qrs*�����
*ก
���
�*�
�E,(�
ก��
&ก�� (ก-	
 ��*����
(E�#, 2549) *�กG
ก*E0����E,
E
�
	I

กDY0*G#
E/�

�*���ก
� �����	
ก�I�
 opioid ���$ %*+,�$G
ก
E!��!��*D�$ D
�*�*��
$ก
	
%��,
DY0* !��!��*D�$*0�
�*��
$ก
	���$ "�#�#��������
�*�*%�+�����$ ��
���h�H�i	
/$�	���*
��
$ก
	*
*"
� �����	
�*D*
�*��	ก1�

 ��
���%ก����ก�#�����ก
�%/�+,�* ��D�$��
 !�

กDY0* 
(Bailes, 2000; Svatek et al., 2010) !�$�������
 !�
Eก
�qrs*�����
*ก
���
�*�
�E,��
(�
 !��/���$ก��
ก
�NYก-
D�$ Kronberg et al. (2011) XY,$NYก-
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	
C
	���$��������
 !�����"��!��$ก���$G�
*�* 413 �
	 ����
 �
	I��0$"�� 60 &ODY0* &!


�M
��
*
	ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !� ���	�
$
E*�	!�
/���
$!M��� "�#G
กก
�NYก-
D�$ 
Svatek et al. (2010)  XY,$NYก-
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$��
���ก�#%�
#
&x!!
�#G�
*�* 283 �
	 ����
 �
	I�E,%��,


กDY0*%&)*&xGG�	�E,!


�M��
*
	ก
�qrs*�����
*ก
���

�*�
�E,D�$��
 !� ���	�
$
E*�	!�
/���
$!M��� %(�*%�E	�ก�*ก��ก
�NYก-
D�$ Kim, Sano, Tomita & 
Takimoto, (2011) XY,$NYก-
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$��
���ก�#%�
#
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&x!!
�#G�
*�* 21 �
	 ����
 �
	I�E,%��,


กDY0*%&)*&xGG�	�E,!


�M��
*
	ก
�qrs*�����
*ก
���

�*�
�E,D�$��
 !� ���	�
$
E*�	!�
/���
$!M���  

�#��������
�*�*%�+��ก��*��
���%&)*&xGG�	�E,
E/�

%กE,	�D��$ก��ก
�qrs*�����
*ก
���

�*�
�E,D�$��
 !� .�	�#��������
�*�*%�+���,�
 (*��	ก��
 3.5 ก��
���%�X�����) G#!�$�������
 !�
E
ก
�!��
$"�#���,$���T.
*�E,ก�#�I�*ก
��E����D�$��
 !� %(�* motilin "�# cholecystokinin ���$ 
&�#ก��ก��ก
�%ก����
�D�$ enterocyte "�# colonocyte ���$ "�#�*�$��
 !�
Eก
���
*0�
 ��
���
��
 !�
Eก
�qrs*�����
*ก
���
�*�
�E,��
(�
 MY$"
�G#
Eก
���������
�*"ก����&F�	C
	���$��
���.�	%�1� 
%�+,�%��,
/�

%D�
D�*D�$�����
�*�*%�+�����ก���/+*!��C
�#&ก�� ก1 
�!


�M��
�����
 !�
Eก
�qrs*
���%�1�DY0*"���	�
$�� (ก-	
 ��*����
(E�#, 2549 Lohsiriwat et al., 2007) !��/���$ก��ก
�NYก-

D�$ Kronberg et al. (2011) XY,$NYก-
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$������
��
 !�����G�
*�* 413 �
	 ����
 �#��������
�*�*%�+��ก��*��
���
E/�

!�
��*HTก��ก
�qrs*�����
*
ก
���
�*�
�E,D�$��
 !��	�
$
E*�	!�
/���
$!M��� "�#G
กก
�NYก-
D�$ Millan et al. (2012) XY,$
NYก-
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$��
���
#%�1$��
 !�����"�#��
 !���$
G�
*�* 773 �
	 ����
 C
�#�����
�*�*%�+���,�

E/�

!�
��*HTก��ก
�qrs*�����
*ก
���
�*�
�E,D�$
��
 !���
(�
�	�
$
E*�	!�
/���
$!M��� "�#!��/���$ก��ก
�NYก-
D�$ Lohsiriwat et al. (2007) XY,$
NYก-
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$��
���
#%�1$��
 !�������
*D�
G�
*�* 
84 �
	 ����
 C
�#�����
�*�*%�+���,�
%&)*&xGG�	�E,!


�M��
*
	ก
�qrs*�����
*ก
���
�*�
�E,D�$
��
 !���
(�
 ���	�
$
E*�	!�
/���
$!M��� 

/�

���กก�$��ก��*��
���%&)*&xGG�	�E,ก�#�I�*ก
����,$ catecholamine �*��
$ก
	 %&)*
����� catecholamine �*ก�#"!%�+��!�$DY0* XY,$G#ก�#�I�*�#��&�#!
� sympathetic �����
$
*

ก
DY0* .�	G#!�$!���
� &���ก��%X��T&�#!
�D�$&
&�#!
���
$� �E,�	��*�ก�
$%��*�
�
� 
(prevertebral ganglia)  ��"ก� &
&�#!
� celiac, &
&�#!
� superior mesenteric "�#&
&�#!
� 
inferior mesenteric GY$%&)*!
%��I!�
/���E,��
���%ก��&Z�ก���	
���!*�$���.*
����*ก
�	��	�0$ก
���

�*�
�E,D�$��
 !� ��
�������%�+���*�
$%��*�
�
������ !�$�����ก
�%/�+,�* ��D�$��
 !����$
G
กก
�D
�%�+��

%�E0	$ ��
��0$
E���*ก
���/�

ME,"�#����
ก
�%ก�� qqt
�*ก��

%*+0�%�E	�D�$
ก�#%�
#�
�
�"�#��
 !� GY$ก�����%ก��ก
�	��	�0$ก
���������D�$��
 !� ((�	��g*T ���!กI�"ก��, 
2542; Asher, 2004) ��
�����
 !�
Eก
�qrs*�����
*ก
���
�*�
�E,��
(�
 !��/���$ก��ก
�NYก-
D�$ 
Wattanawech (2002) XY,$NYก-
ก
���
�*�
�E,D�$��
 !��*���&F�	���$��
���(��$���$G�
*�* 111 �
	 
����
 /�

���กก�$�����$��
���%&)*&xGG�	�E,!


�M���
��
*
	ก
���
�*�
�E,D�$��
 !��*��*�E, 1 P 3 
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C
	���$��
��� �� ���	�# 24.5, 33.6 "�# 41.9 �

��
��� "�#�*D�#%�E	�ก�*	�$ 
�
Eก
�NYก-
MY$
��
*
Gก
���
*
	D�$/�

���กก�$��ก��*��
������ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !� 

��HEก
����	
�#$��/�

���!Yก%&)*&xGG�	�E,%กE,	�D��$ก��ก
�qrs*�����
*ก
���
�*�
�E,D�$
��
 !� .�	ก
����	
�#$��/�

���!Yก"����,���
$ก
	
Eh�H�iก��#��&�#!
�!��*ก�
$�E,/��/I
ก
�
��
�*�
�E,D�$��
 !�  (ก-	
 ��*����
(E�#, 2549) XY,$
E�����%ก��ก
�%&�E,	*"&�$��&"��ก
�!�$��
*
D�$ก�#"! qqt
�*%X��TD�$ก��

%*+0�%�E	��*ก�#%�
#�
�
�"�#��
 !� %��,
ก
����,$D�$
adrenalin XY,$G#
E�� &ก�#�I�*&�#!
� sympathetic �����
$
*

กDY0* .�	G#!�$!���
� &���ก��
%X��T&�#!
�D�$&
&�#!
���
$� �E,�	��*�ก�
$%��*�
�
� (prevertebral ganglia)  ��"ก� &

&�#!
� celiac, &
&�#!
� superior mesenteric "�#&
&�#!
� inferior mesenteric ��$*�0*GY$%&)*
!
%��I!�
/���E,��
���%ก��&Z�ก���	
���!*�$���.*
����*ก
�	��	�0$ก
���
�*�
�E,D�$��
 !� ����G*
E
ก
�!��
$"�#���,$���T.
*�E,ก�#�I�*ก
��E����D�$��
 !� %(�* motilin ���$ !�$�����ก
�qrs*�����
*
ก
���
�*�
�E,D�$��
 !���
(�
 !�
����ก
����	
�#$��/�

���!Yก"��%{�
#�E, (Local anesthesia) 
!


�M	��	�0$ก
�ก�#�I�*�#��&�#!
�*�
%D�
�E, &ก�#�I�* endocrine "�#ก
����!*�$���
/�

%/�E	�D�$��
$ก
	G
กก
���
��� 	��	�0$ก
�*�
��กD�$ sympathetic reflex "�#%��,
 splanchnic 
blood flow  XY,$G#(��	���#	#%��
ก
�%ก��C
�#��
 !��	I���
�*�
�E,���$��
��� �� (ก-	
 ��*����

(E�#, 2549) !��/���$ก��ก
�NYก-
D�$ Leon-Casasola, Karabella & Lema (1996) XY,$NYก-
��HEก
�
���	
�#$��/�

���!Yก�*���&F�	�E, �����ก
���
���
���ก��ก�
$�*�
���$G�
*�* 68 �
	 ����
 ���&F�	
�E, �����	
�#$��/�

���!Yก"��%{�
#�E,�
$ epidural ���
ก��ก
����	
�#$��/�

���!Yก��,���
$ก
	
D*
�*��	
Eก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !�%�1�ก��
���&F�	�E, �����	
�#$��/�

���!Yก"����,�
��
$ก
	%�E	$��HE%�E	��	�
$
E*�	!�
/���
$!M��� "�#G
กก
�NYก-
D�$ Stevens et al. (1998) XY,$NYก-

��HEก
����	
�#$��/�

���!Yก�*���&F�	�E, �����ก
���
������
��ก�

กG�
*�* 40 �
	 ����
 ���&F�	�E,
 �����	
�#$��/�

���!Yก"��%{�
#�E,�
$ epidural ���
ก��ก
����	
�#$��/�

���!Yก��,���
$ก
	D*
�
*��	
Eก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !�%�1�ก��
���&F�	�E, �����	
�#$��/�

���!Yก"����,���
$ก
	
%�E	$��HE%�E	��	�
$
E*�	!�
/���
$!M���%(�*%�E	�ก�* 

�#	#%��
ก
���
���%&)*&xGG�	�E,%กE,	�D��$ก��ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !� .�	
�#	#%��
ก
���
���	
�*
*G#��
�����
 !� �����ก
�G�����$%&)*%��
*
* XY,$G#ก�����%ก��&Z�ก���	

���!*�$���ก
���ก%!�%{�
#�E, (Mythen, 2005) "�#(�ก*�
���
Eก
����,$!
���ก%!��*%*+0�%	+,�D�$
�
$%��*�
�
� .�	!
��E,���,$��ก



ก�*�#	#"�ก  ��"ก� nitric oxide (ก-	
 ��*����
(E�#, 
2549) XY,$%&)*!
��E,
E�*�
�E,�*ก
�	��	�0$ก
��E����D�$ก��

%*+0�%�E	��*�$��
 !� ((�	��g*T ���!กI�
"ก��, 2542) "�#G#!�$�������
 !�
Eก
�qrs*�����
*ก
���
�*�
�E,���$��
�����
(�
 !��/���$ก��
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ก
�NYก-
D�$ Ay et al. (2011) XY,$NYก-
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$
��
���(��$���$G�
*�* 103 �
	 ����
 �#	#%��
ก
���
���%&)*&xGG�	�E,
E/�

!�
��*HT"�#!


�M
��
*
	�#	#%��
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !� ���	�
$
E*�	!�
/���
$!M��� !��/���$ก��
ก
�NYก-
D�$ Hollenbeck et al. (2005) XY,$NYก-
ก
�%ก��C
�#��
 !��	I���
�*�
�E,	
�*
*�*���&F�	
C
	���$��
���ก�#%�
#&x!!
�#G�
*�* 2,538 �
	 ����
 �#	#%��
ก
���
���%&)*&xGG�	�E,
E
/�

!�
��*HTก��ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !���
(�
�	�
$
E*�	!�
/���
$!M��� 

�#	#%��
ก
�%��,
���&�#�
*�
�
����$��
��� %&)*&xGG�	�E,%กE,	�D��$ก��ก
�qrs*�����
*
ก
���
�*�
�E,D�$��
 !� XY,$ก
�%��,
���&�#�
*�
�
���
(�
G#��
����
$%��*�
�
� 
� �����ก
�
ก�#�I�*ก
��E������� ��
�����
 !�
Eก
�qrs*�����
*ก
���
�*�
�E,��
(�
 (ก-	
 ��*����
(E�#, 2549) 
�*D�#�E,ก
�%��,
���&�#�
*�
�
�.�	%�1���0$"���#	#"�ก���$��
���G#(��	!�$%!��
�����
 !�
Eก
�
qrs*�����
*ก
���
�*�
�E,.�	%�1� %*+,�$G
ก�
�
��E,���&�#�
*%D�
 &%
+,��ก�$

MY$�
$%��*�
�
� 
G#
E�����%ก��ก
�	+�D	
	!��*D�$�
$%��*�
�
� ��
���%ก��ก
�ก�#�I�*����������
$ก� (mechanical 
receptors) �E,�	���*���%��(�0*%	+,��I�
$%��*�
�
�"�#(�0*ก��

%*+0�D�$�
$%��*�
�
��*�#��
&�#!
�C
	�*�
$%��*�
�
� !�
����!
�%/
EG
ก�
�
�"�#!
�%/
E�E,%ก��G
กก
�	��	�
�
��E,
���&�#�
*%D�
 &G# &ก�#�I�*����������
$%/
E (chemoreceptors) �E,�	���*���%��(�0*%	+,��I�
$%��*
�
�
��*�#��&�#!
�C
	�*�
$%��*�
�
� XY,$��0$����������
$ก�"�#����������
$%/
EG#���
!���
�%D�


"���!�$!���
���
*�
$ vagus nerve "�# pelvic nerve  &	�$%!�*&�#!
� 
parasympathetic G
ก*�0*%!�*&�#!
� parasympathetic G#
Eก
�"&���%�+,�ก
����!*�$"���!�$
!���
�ก���

�
$ vagus nerve 
E�� &%��,
ก
���
�*�
�E,D�$��
 !�%�1ก"�#��
 !�����!��*�* 
"�#!�$!���
�ก���

�
$ pelvic nerve 
E�� &ก�#�I�*��
 !�����!��*��
$ ((�	��g*T ���!กI�"ก��, 
2542) !�$�����%ก��ก
��E����D�$�
$%��*�
�
��	�
$%&)*�#�� 2 "��  ��"ก� 1.) ก
��E����"��
�E�%/�+,�* (peristalsis) ��
���%ก��ก
�%/�+,�*�E,D�$�
�
� &!���
$%��*�
�
�!��*&�
	 "�# 2.) ก
�
�E����"��%&)*&���$ (segmentation) ��
���%ก��ก
�/�Iก%/��
D�$�
�
�ก��*0�
	��	 (ก-	
 ��*����

(E�#, 2549) *�กG
ก*E0�
�
��*ก�#%�
#�
�
�G#��
���ก�#%�
#�
�
�	+�D	
	"�#!�$!���
�%D�

�#��&�#!
�!��*ก�
$ G
ก*�0*"&���"�#!�$!���
���ก

�
$%!�*&�#!
� parasympathetic 
.�	!�$��
*

�
$ vagus nerve  &ก�#�I�*��
 !�����!��*�* "�#��
*�
$ pelvic nerve  &ก�#�I�*
��
 !�����!��*��
$ !�$�������
 !�����
Eก
�%/�+,�* ��"���E�%/�+,�*�	�
$�I*"�$ (mass 
movement)  ((�	��g*T ���!กI�"ก��, 2542) !��/���$ก��ก
�NYก-
ก
�%��,
���&�#�
*�
�
�.�	%�1�
�*���&F�	C
	���$ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$G�
*�* 80 �
	, 120 �
	 
"�# 29 �
	 ����
 ก
�%��,
���&�#�
*�
�
�.�	%�1����$��
���G#!�$�������
 !�
Eก
�qrs*�����
*
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ก
���
�*�
�E,%�1�ก��
ก
�%��,
���&�#�
*�
�
��

%��
&ก���	�
$
E*�	!�
/���
$!M��� (Stewart, 
1998; Nekeeb, 2009; Consoli, Fonseca, Silva & Correia, 2010) �	�
$ �ก1�

	�$
Eก
�NYก-
�E,�����
D��"	�$ก����ก
�NYก-
��$ก��
� .�	G
กก
�NYก-
ก
�%��,
���&�#�
*�
�
�.�	%�1��*���&F�	�E, �����
ก
���
�����
 !�����"�#��
 !���$"��%&'�(��$���$G�
*�* 128 �
	 "�#�*���&F�	
#%�1$�
$*�E%�(�E,
 �����ก
���
�����������
 !�G�
*�* 40 �
	 ����
  ก
�%��,
���&�#�
*�
�
�.�	%�1����$��
��������
�*ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !� 
�"�ก��
$G
กก
�%��,
���&�#�
*�
�
��

%��
&ก��
�	�
$
E*�	!�
/���
$!M��� (Han-Geurts et al., 2007; Minig et al., 2009)  

�#	#%��
ก
�%��,
%/�+,�* ����
$ก
	���$��
��� %&)*&xGG�	�E,%กE,	�D��$ก��ก
�qrs*�����
*
ก
���
�*�
�E,D�$��
 !� .�	ก
�%��,
%/�+,�* ����
$ก
	��
(�

E�������
 !�D
�ก
�ก�#�I�*ก
��E����
��� (ก�,$"ก�� &
G�E	T, 2549) ��
���/�

!


�M�*ก
�%/�+,�* ��"���E�%/�+,�*D�$��
 !�%&)* &
�	�
$(�
� "�#*�


!��ก
�!#!
D�$"ก1!�*��
 !� (Craven & Hirnle, 2003) �*D�#%�E	�ก�*ก
�%��,

%/�+,�* ����
$ก
	.�	%�1����$��
���G#!


�Mก�#�I�*ก
���
�*�
�E,D�$��
 !� .�	%
+,���
$ก
	
Eก
�
%/�+,�* ��G#
E�����%ก��ก
�%&�E,	*"&�$"�$ก� GY$ก�#�I�*����������
$ก� (mechanical receptors)  
�E,�	���*���%��(�0*ก��

%*+0�D�$�
$%��*�
�
��*�#��&�#!
�C
	�*�
$%��*�
�
� (enteric 
nervous system) XY,$G#���!���
�%D�


"���!�$!���
���
*�
$ vagus nerve "�# pelvic nerve  &
	�$%!�*&�#!
� parasympathetic G
ก*�0*%!�*&�#!
� parasympathetic G#
Eก
�"&���%�+,�ก
�
���!*�$"���!�$!���
�ก���

�
$ vagus nerve 
E�� &%��,
ก
���
�*�
�E,D�$��
 !�%�1ก"�#��
 !�
����!��*�* "�#!�$!���
�ก���

�
$ pelvic nerve 
E�� &ก�#�I�*��
 !�����!��*��
$ ��
���
��
 !�
Eก
�%/�+,�* ��"�#ก���/+*!��C
�#&ก�� ��%�1�DY0*���$ก
���
��� ((�	��g*T ���!กI�"ก��, 2542) 
��0$*E0ก
�%/�+,�* ����
$ก
	G#(��	%��,
ก
��E����D�$��
 !����� 2 "��  ��"ก� 1.) ก
��E����"��
%&)*&���$ (segmentation) ��
���%ก��ก
������D�$ก��

%*+0��

	
� (longitudinal muscle) "�#
ก��

%*+0��$��� (circular muscle) D�$�*�$��
 !� &����
� ก�* "�# 2.) ก
��E����"���E�%/�+,�*
�	�
$�I*"�$ (mass movement) XY,$%&)*ก
�%/�+,�* ��D�$��
 !��E,��
����IGG
�#!


�M%/�+,�*���
 &D�
$�*�
%D�
!����
 !���$ (����+� %{�	ก����, 2545) !��/���$ก��ก
�NYก-
D�$ ����Nก� !I*�
�
, ����! ���,�*��	, ��
����*T *I(!ID "�#ก
�G*
 	�*�T��%N- (2552) XY,$NYก-
.&�"ก�
ก�#�I�*ก
�
%/�+,�* ����
$ก
	��*�E 2 (�,�.
$"�กC
	���$��
���
���ก"�#��$ D��
$�*�
���$�*���&F�	 39 �
	 
����
 ���&F�	�E, �����.&�"ก�

EC
�#���$�+�*��	ก��
���&F�	�E, 
� �����.&�"ก�
�	�
$
E*�	!�
/��
�
$!M��� "���	�
$ �ก1�

	�$
Eก
�NYก-
�E,�����D��"	�$ก����ก
�NYก-
��$ก��
� .�	G
กก
�NYก-

D�$ Waldhausen & Schirmer (1990) XY,$NYก-
��D�$ก
�%/�+,�* ����
$ก
	���$��
������ก
�qrs*
���G
กC
�#��
 !��	I���
�*�
�E,�*���&F�	C
	���$��
���(��$���$G�
*�* 34 �
	 ����
 �#	#%��
ก
�
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%��,
%/�+,�* ����
$ก
	���$��
���
E�����ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��	�
$ 
�
E*�	!�
/��
�
$!M��� 

ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$ก
���
�����������
 !�����"�#
��
 !���$"��%&'�(��$���$%&)*������T�E,%ก��DY0*G
ก&xGG�	��
$�  ��"ก� �
	I �#��������
�*�*%�+��
ก��*��
��� /�

���กก�$��ก��*��
��� ��HEก
����	
�#$��/�

���!Yก �#	#%��
ก
���
��� �#	#%��

ก
�%��,
���&�#�
*�
�
����$��
��� "�#�#	#%��
ก
�%��,
%/�+,�* ����
$ก
	���$��
��� ��
*ก� ก
/��/I
ก
���
�*�
�E,D�$��
 !� .�	!


�M&�#%
�*ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !� ��G
ก
ก
�D��M�
	�IGG
�# ก
��
	�
 %!E	$ก
�%/�+,�* ��D�$��
 !� "�#/�

���!Yก"*�*�Y�������$ XY,$�*
ก
�NYก-
/��0$*E0�����G�	 ��&�#	Iก�T�(�ก���"*�/���	
H�!�E����	
ก
���
�*�
�E,D�$��
 !��*ก
�NYก-

��
*
Gก
���
*
	ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !���$ก��
� ��$"!�$�*"�*C�
� 1.1 
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�+�,-
  1.1 ก���"*�/��ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$ก
���
���������
��
 !�����"�#��
 !���$"��%&'�(��$���$.�	&�#	Iก�T�h-�E�	
H�!�E����	
ก
���
�*�
�E,D�$��
 !� 

���&F�	C
	���$��������
 !����� 
"�#��
 !���$"��%&'�(��$���$ 

 

��ก
�ก�#�I�*&�#!
� parasympathetic 
!�$�����ก
��E����D�$��
 !��������$ 
 
��
 !�
Eก
�!��
$"�#���,$���T.
*�E,ก�# 
�I�*ก
��E����D�$��
 !����$ !�$�����ก
�
qrs*�����
*ก
���
�*�
�E,D�$��
 !���
(�
 
ก�#�I�*&�#!
� sympathetic �����
$
*


กDY0* GY$	��	�0$ก
���
�*�
�E,D�$��
 !� 
	��	�0$ก
�ก�#�I�*�#��&�#!
�*�
%D�
�E, &
ก�#�I�* endocrine 	��	�0$ก
�*�
��กD�$ 
sympathetic reflex "�#%��,
 splanchnic 
blood flow XY,$G#(��	���#	#%��
ก
�%ก��
C
�#��
 !��	I���
�*�
�E,���$��
��� �� 
%*+0�%	+,�D�$�
$%��*�
�
����,$!
�%&&
 ��T�E,
Eh�H�i	��	�0$ก
��E����D�$��
 !� 
!�$�������
 !�
Eก
�qrs*�����
*ก
���

�*�
�E,��
(�
 
ก�#�I�*����������
$%/
E���%��(�0*%	+,��I
�
$%��*�
�
� 
E�� &%��$ก
���
�*�
�E,
D�$��
 !� 
ก�#�I�*����������
$ก����%��(�0*%	+,��I"�#
(�0*ก��

%*+0�D�$�
$%��*�
�
� 
E�� &
%��$ก
���
�*�
�E,D�$��
 !� 

ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !� 
- ก
�D��M�
	�IGG
�# 
- ก
��
	�
 
- %!E	$ก
�%/�+,�* ��D�$��
 !� 
- /�

���!Yก"*�*�Y�������$ 

ก
�%��,
�
�
�.�	%�1����$��
��� ��

���%ก��ก
�	+�D	
	!��*D�$�
$%��*
�
�
�.�	%�1� 

	
�#$��/�

���!Yก"��%{�
#�E, 

ก�#�I�*ก
����,$"/�E./�

E* 

�#��������
�*�*%�+���,�
ก��
&ก�� 

�
	I�E,%��,


กDY0*G#��
���ก��

%*+0�
�*�*�$��
 !������F��$ ��
���
%*+0�%	+,�%กE,	���*%D�


"��ก����*
�*�$��
 !�

กDY0*   

�#	#%��

ก
�%��,
��� 
&�#�
*
�
�
� 

���$��
��� 

�#	#%��

ก
���
��� 

�*�#���
$ก
���
�����
 !�G# �����
ก
�G�����$%&)*%��
*
* XY,$G#
ก�����%ก��&Z�ก���	
���!*�$���
ก
���ก%!�%{�
#�E, 

��HEก
����
	
�#$��

/�

���!Yก 

/�

���ก
ก�$�� 

ก��*��
��� 

�#��������

�*�*%�+��
ก��*��
��� 

�
	I 

�#	#%��

ก
�%��,


%/�+,�* ��
��
$ก
	 

���$��
��� 

	
�#$��/�

���!Yก"����,���
$ก
	 

ก
�%��,
%/�+,�* ����
$ก
	.�	%�1�
���$��
��� 

ก
�%��,
�
�
�.�	%�1����$��
��� ��

�����
$ก
	 �����!
�%/
EG
ก�
�
� 
"�#!
�%/
E�E,%ก��G
กก
�	��	
�
�
�.�	%�1� 
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1.6 �����$ก	�� !�" 
ก
�NYก-
/��0$*E0�(��#%�E	���HE��G�	%(�$���	
	"��NYก-
��
*
Gก
���
*
	 (Descriptive 

research design) D�$�
	I �#��������
�*�*%�+��ก��*��
��� /�

���กก�$��ก��*��
��� ��HEก
����	

�#$��/�

���!Yก �#	#%��
ก
���
��� �#	#%��
ก
�%��,
���&�#�
*�
�
����$��
��� "�#�#	#%��

ก
�%��,
%/�+,�* ����
$ก
	���$��
��� ���ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��*���&F�	C
	���$ก
�
��
�����������
 !�����"�#��
 !���$"��%&'�(��$���$ .�	NYก-
�*ก�I�
���&F�	�E,%D�
���ก
���ก-
���	
ก
���
�����������
 !�����"�#��
 !���$"��%&'�(��$���$ ��0$%�N(
	"�#%�N���$ 
E�
	I��0$"�� 18 &O
DY0* & "�#��� ���*�����&F�	N��	ก��
��+����C��
�N��	ก��
 .�$�	
�
��#������	C�
��*
ก�I$%��� 4  "��$  ��"ก� .�$�	
�
�N����
( .�$�	
�
�GIU
�$ก��T !C
ก
(
� �	 .�$�	
�
�
�
(��ME "�#!M
��*
#%�1$"��$(
�� �#	#%��
�*ก
�NYก-
��0$"��%�+�*H�*�
/
 �.N. 2554 MY$%�+�*

E*
/
 �.N. 2556 

 
 

1.7 � "	
$����� 
�	"% �

	MY$ G�
*�*&O�E,���&F�	%ก��G*MY$�#	#%��
�E,NYก-
��G�	 .�	*��G�
*�*%&)*&O 

!�
����%�+�*�E,%ก�*ก��
 6 %�+�* *��%&)* 1 &O �*ก��E*��	ก��
 6 %�+�*  
�*��%&)*G�
*�*&O 
��*������-
 �0���1�*ก2��+2	$�* �

	MY$ ���%�DC
	�*�#	#%��
 1 %�+�*ก��*��
��� 

XY,$%&)*/�
��$(E0C
�#.C(*
ก
�D�$���&F�	 (Garth, Newsome, Simmance & Crowe, 2010) .�	
E
�*��	%&)*ก��
���%�X�����  

��	
� $กก����ก2��+2	$�* �

	MY$ /�

%/�E	��E,%ก��G
กก
�M�ก/Iก/

/�


�,*/$
&���C�	D�$�I//��*�#	#ก��*��
��� .�	!�,$/Iก/

�
G
EG��$ ��+�%ก��G
กก
�/
�ก
��T���$�*�
 
"�����
���%ก��ก
�%&�E,	*"&�$�
$��
*��
$ก
	"�#G���GDY0* (Spielberger & Sydeman, 1994) 
!�
����ก
�NYก-
/��0$*E0 �

	MY$ /�

%/�E	��E,%ก��DY0*ก��* �����ก
���
�����������
 !�����"�#
��
 !���$"��%&'�(��$���$�*��*�E,���&F�	%D�


*�*.�$�	
�
� &�#%
�*.�	�(�"�����/�

���ก
ก�$��D�$!&'�%���T%ก��T"�#/�# 
E(+,�%�E	ก��
 State-Trait Anxiety Inventory (STAI)  (Spielberger, 
Gorsuch & Lushene, 1970) XY,$"&�%&)*C
-
 �	.�	 *��	
 /(C�ก�E, !
	h�E ��ก�G.C/
�� "�#


�E *�!!�	!ID .�	�(�(I�"�����/�

���กก�$��D�#%�(�� (State Anxiety Inventory): Form x-1 

� 3�ก	�0�4"	�������	
�-4�5ก �

	MY$ ��HE�*ก
����	
�#$��/�

���!Yก"ก����&F�	����
�#	#%��
ก
���
��� .�	���&F�	�
G �����	
�#$��/�

���!Yก"����,���
$ก
	%�E	$�	�
$%�E	� ��+� �����
	
�#$��/�

���!Yก"����,���
$ก
	���
ก��	
�#$��/�

���!Yก%{�
#�E, 
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��"����	ก	�+2	$�* �

	MY$ (��$%��
��0$"��%��,
��*ก
���
���G*MY$%��
!�0*!I�ก
�
��
��� .�	&�#%
�*�#	#%��
ก
���
���%&)**
�E  

��"����	ก	��� �
�������	��	�	�����+2	$�*   �

	MY$  (��$%��
��0$"��!�0*!I�ก
�
��
���G*MY$%��
�E,���&F�	%��,
���&�#�
*�
�
�%����
$&
ก
+0�"�ก .�	&�#%
�*�#	#%��
ก
�%��,

���&�#�
*�
�
����$��
���%&)*(�,�.
$ !�
����%��
�E,%ก�* 30 *
�E *��%&)* 1 (�,�.
$ �*ก��E�E,*��	
ก��
 30 *
�E  
�*��%&)*G�
*�*(�,�.
$ &�#%
�*.�	�(�"����*�Yก��*"�#%��
ก
�%��,
���&�#�
*
�
�
�"�#%/�+,�* ����
$ก
	/��0$"�ก���$��
��� (!�
�������&F�	��*�Yก) 

��"����	ก	��� �
���1���6���2	�ก	"����+2	$�* �

	MY$ (��$%��
��0$"��!�0*!I�ก
�
��
���G*MY$%��
�E,���&F�	%��,
�Iก�$G
ก%�E	$/��0$"�ก .�	&�#%
�*�#	#%��
ก
�%��,
%/�+,�* ����
$ก
	
���$��
���%&)*(�,�.
$ !�
����%��
�E,%ก�* 30 *
�E *��%&)* 1 (�,�.
$ �*ก��E�E,*��	ก��
 30 *
�E  
�
*��%&)*G�
*�*(�,�.
$ &�#%
�*.�	�(�"����*�Yก��*"�#%��
ก
�%��,
���&�#�
*�
�
�"�#
%/�+,�* ����
$ก
	/��0$"�ก���$��
��� (!�
�������&F�	��*�Yก) 

ก	�789�$��*4	�ก	���	��4	��������	6�4 �

	MY$ ก
�ก���/+*!��ก
���
�*�
�E,�*ก
�	��	 
"�#���XY
!
�*0�
"�#!
��
�
� ��
MY$ก
�D��M�
	D�$%!E	��กG
ก��
$ก
	 XY,$���$�
N�	
ก�#��*ก
����,$!
�"�#ก
�%/�+,�* ��D�$��
 !��

&ก�� (Allvin, Berg, Idvall & Nilsson, 2007; 
Rowbotham et al., 2006) !�
����ก
�NYก-
/��0$*E0 �

	MY$ ก
�ก���/+*!��ก
���
�*�
�E,�*ก
�
%/�+,�* ��D�$��
 !������

&ก�� C
	���$G
ก%ก��C
�#��
 !��	I���
�*�
�E,���$��
��� XY,$G#
&�#%
�*�*��*�E, 1-5 ���$��
��� .�	�(�"��&�#%
�*ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !��E,
���"&�$

G
ก"��&�#%
�*C
�#���$�+� D�$ %*
����*T !
N�E (2552) &�#ก�����	 /�

���!Yก
"*�*�Y�������$ ก
��
	�
 ก
�D��M�
	�IGG
�# "�#%!E	$ก
�%/�+,�* ��D�$��
 !�  

 
 

1.8 ���;"<�&����	*�2	!�6*4��� 
1. %&)*"*��
$!�
�����	
�
��*ก
����ก
���"����&F�	�E,

���ก
���
�����������
 !�

����"�#��
 !���$"��%&'�(��$���$ %�+,�!�$%!��
ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !�C
	���$
��
��� 

2. %�+,�������&F�	
E�#	#%��
ก
�%ก��C
�#��
 !��	I���
�*�
�E,���$��
���!�0*�$ (��	��
/�

�IกDT��

*"�#/�

 
�!ID!�
	G
กC
�#��
 !��	I���
�*�
�E,  

3. %&)*"*��
$�*ก
���G�	%กE,	�ก��ก
�qrs*�����
*ก
���
�*�
�E,D�$��
 !�C
	���$
��
������ & 
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����� 2 

������		
ก		� 
 
 

�
ก����ก�������
���������� !�
�
�
����ก���"	#��
�����
�$%ก�$��&�'� !��
�� 
2.1  ���*+��
�$ !����ก���,�-�!-�!-,'	.� /��01,"	#	.� /�-��"��%*2!3,'�
�'� 

2.1.1    ����0���"	#3
�!&'�ก���,�-�!-�!-,'	.� /��01,"	#	.� /�-��"��%*2!
3,'�
�'� 

2.1.2 �	ก�#
�-,'ก��
.�0
��
�$&'�	.� /����0	��ก���,�-�!-�!-,'	.� /��01,
"	#	.� /�-��"��%*2!3,'�
�'� 

2.2  ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,�-�! 
               2.2.1   ����0���"	#�#�#&'�ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,�-�! 

                            2.2.2   ก	 กก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,�-�! 
              2.2.3   *8����
�$���	-,'ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,�-�! 
              2.2.4   ก��*�#%��
ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,�-�! 

2.3 *8����
�$���	-,'ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,�-�! 
              2.3.1   '��:ก��ก��456
-��&'�	.� /�0	���,�-�! 
              2.3.2   �#!��'�	����
�
%	;'!ก,'
�,�-�!ก��ก��456
-��&'�	.� /�0	���,�-�!  
              2.3.3   ������-กก���	ก,'
�,�-�!ก��ก��456
-��&'�	.� /�0	���,�-�!  
              2.3.4   ��<�ก���0����#����������/�กก��ก��456
-��&'�	.� /�0	���,�-�!  
              2.3.5   �#�#%�	�ก���,�-�!ก��ก��456
-��&'�	.� /�0	���,�-�!  
              2.3.6  �#�#%�	�ก��%��$����*�#
�
'�0��0	���,�-�!ก��ก��456
-��&'�	.� /�0	�� 

�,�-�!  
 2.3.7  �#�#%�	�ก��%��$�%�	;$'
 0��,��ก��0	���,�-�!ก��ก��456
-��&'�	.� /�0	��

�,�-�!   
2.4 /�:* 
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2.1 �������������	��ก�	������������� !�"�#�������	$"��%�&�'��$���$ 
2.1.1 (��� ���"�#'�)�*�$ก�	������������������� !�"�#�������	$"��%�&�'��$

���$ 
(��� ���*�$ก�	������������������� !�"�#�������	$"��%�&�'��$���$  
ก���,�-�!-�!-,'	.� /��01,"	#	.� /�-��"��%*2!3,'�
�'� 0���D�� ก���,�-�!�,�
�
��

0
��
�'�%�;$'-�!	.� /��01,0�;'	.� /�-�����/,�
0�;'
���0�!''ก ����-�ก�� !�������#���
�������/�ก"��
�$��,��ก�� E!���	�"�
�F�#
.�ก���,�-�!�,�
���0
�����%��0
��
�'�/,�
	,�����
*�#��� 6-8 
��� %�;$'�0��'�%0H
	.� /�/,�

�$�����<�/���"	#'����#����
3,'�
�'� !�'�,��
3�!%�
 0	����ก
��
�#-�!	.� /�/,�

�$�����<�/���''ก
���0�!"	#-,'*	��	.� /�/,�
!�%&��!���ก�
 
"-,�
ก���
�$%0	;'	.� /�/,�
!� �,%�����'�
ก��-,'ก	���.�%*I
-�'�%*2!
���%
���
��0
��
�'�'�,��
D��� %�;$'%*I

���,�
&'�':����#''ก/�,���
'ก�,��ก�� /.�0���ก���
�$��ก��-�!%3;�'0�;'ก��':!-�

����
	.� /��#��ก��%*2!
���%
���
��0
��
�'�3�$����� "	#�#�,�-�!*2!
���%
���
��0
��
�'�
�
%�	�-,'�� (Fry, Mahmoud, Maron, Ross & Rombeau, 2007) 
���
��ก���,�-�!-�!-,'	.� /��01,
"	#	.� /�-��"��%*2!3,'�
�'�%*I
ก���,�-�!%�;$'��ก��E��%
;�'�'ก
���3
�!����"��"	# �,����"�� 
 !�"ก,  �#%�H�	.� /��01,"	#	.� /�-�� -�$�%
;�'�'ก�
	.� /��01, "	# familial adenomatous 
polyposis, E��	.� /�'�ก%/�  !�"ก, "�	'�ก%/��
	.� /��01, "	#	.� /�'�ก%/�%�;�'���, ���#ก��
'�ก%/�&'�ก�#%*�#&'�	.� /��01,, ���#	.� /��01,��!%ก	���, ���#	.� /��01,E*+��'� "	#���#
%	;'!''ก���%��	.� /��01, %*I
-�
 ('�:� E��
/ก:	, 2550)  

 
'�)�*�$ก�	������������������� !�"�#�������	$"��%�&�'��$���$  
ก���,�-�!-�!-,'	.� /��01,"	#	.� /�-��"��%*2!3,'�
�'�/����D"�,�3
�!-��

&'�%&-&'�	.� /�
�$D�ก-�!''ก !��
�� (���	;' %a	�ก�--�, 2545; '�:� E��
/ก:	, 2550; ก��� -�
-�
�	�3��#, 2553)  

1. Ileocaecectomy %*I
ก���,�-�!��ก��E��
�$�����<�/������%��	.� /��01,/,�
e���� 
(cecum)     E!���	�"�
�F�#-�!/,�
*	��&'�	.� /�%	Hก/,�
*	�� (ileum) �
D��	.� /��01,/,�

e���� (cecum) "	#-,'	.� /��01,/,�

�$%0	;'%&��!���ก�
 

2. Ascending colectomy %*I
ก���,�-�!��ก��E��
�$�����<�/������%��	.� /��01,/,�

e���� (cecum)     "	#	.� /��01,/,�
&��
 (ascending colon) E!���	�"�
�F'���#-�!	.� /�-���"-,/,�

*	��&'�	.� /�%	Hก/,�
*	�� (ileum) 	.� /��01,/,�
e���� (cecum) "	#	.� /��01,/,�
&��
 
(ascending colon) 0	����ก
��
���-,'	.� /��01,/,�

�$%0	;'%&��!���ก�
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3. Right hemicolectomy %*I
ก���,�-�!��ก��E��
�$�����<�/������%��	.� /��01,/,�

e���� (cecum)     "	#	.� /��01,/,�
&��
 (ascending colon) E!���	�"�
�F'���#-�!	.� /�-���"-,/,�

*	��&'�	.� /�%	Hก/,�
*	�� (ileum) 	.� /��01,/,�
e���� (cecum) 	.� /��01,/,�
&��
 (ascending 
colon) 	.� /��01,/,�
�-�-�� (hepatic flexure) "	#0
�$��
/��&'�	.� /��01,/,�
&��� (transverse 
colon) !��
&��''ก "	#-,'	.� /��01,/,�

�$%0	;'%&��!���ก�
 

4. Extended right hemicolectomy %*I
ก���,�-�!��ก��E��
�$�����<�/������%��	.� /�
�01,/,�
�-�-�� (hepatic flexure) 0�;'	.� /��01,/,�
&���!��
&�� (right transverse) E!�
��	�"�
�F'���#-�!	.� /�-���"-,/,�
*	��&'�	.� /�%	Hก/,�
*	�� (ileum) 	.� /��01,/,�
e���� 
(cecum) 	.� /��01,/,�
&��
 (ascending colon) 	.� /��01,/,�
�-�-�� (hepatic flexure) "	#/'��

/��&'�	.� /��01,/,�
&��� (transverse colon) !��
&��''ก "	#-,'	.� /��01,/,�

�$%0	;'%&��
!���ก�
 

5. Transverse colectomy %*I
ก���,�-�!��ก��E��
�$�����<�/������%��	.� /��01,/,�

&��� (transverse colon) E!���	�"�
�F�#-�!	.� /��01,/,�
&��� (transverse colon) 	.� /��01,
/,�
�-�-�� (hepatic flexure) "	#	.� /��01,/,�
�-����� (splenic fiexure) ''ก "	#-,'	.� /��01,
/,�

�$%0	;'%&��!���ก�
 

6. Extended left hemicolectomy %*I
ก���,�-�!��ก��E��
�$�����<�/������%��	.� /�
�01,/,�
�-����� (splenic fiexure) 0�;'	.� /��01,/,�
&���!��
e��� (right transverse) E!�
��	�"�
�F�#-�!/'��
/��&'�	.� /��01,/,�
&��� (transverse colon) !��
e��� 	.� /��01,/,�
�-�
���� (splenic fiexure) "	#	.� /��01,/,�
	� (descending colon) ''ก "	#-,'	.� /��01,/,�

�$
%0	;'%&��!���ก�
 

7. Left hemicolectomy %*I
ก���,�-�!��ก��E��
�$�����<�/������%��	.� /��01,/,�

	� (descending colon)  E!���	�"�
�F�#-�!0
�$��
/��&'�	.� /��01,/,�
&��� (transverse 
colon) !��
e���''ก 	.� /��01,/,�
�-����� (splenic fiexure) "	#	.� /��01,/,�
	� (descending 
colon) ''ก "	#-,'	.� /��01,/,�

�$%0	;'%&��!���ก�
 

8. Sigmoid colectomy %*I
ก���,�-�!��ก��E��
�$�����<�/������%��	.� /��01,/,�

�! (sigmoid colon) E!���	�"�
�F�#-�!	.� /��01,/,�
�! (sigmoid colon) "	#/'��
/��&'�
	.� /��01,/,�
	� (descending colon) !��
	,��''ก "	#-,'	.� /��01,/,�

�$%0	;'%&��!���ก�
 

9. Anterior resection %*I
ก���,�-�!��ก��E��
�$�����<�/������%���'�-,'�#0�,��
	.� /�-�� (rectum) ก��	.� /��01,/,�
�! (rectosigmoid colon) E!���	�"�
�F�#-�!	.� /��01,/,�
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�! (sigmoid colon) 	.� /�-�� (rectum) "	#%
��'%�;$'�'�n 	.� /�-�� (mesorectum) ''ก "	#-,'
	.� /��01,/,�

�$%0	;'%&��!���ก�
 

10. Abdominal peritoneal resection ก���,�-�!
��%*I
ก�#��
ก���,�-�!�01, e�$�-�'�
.�
ก���,�-�!�,�

�����ก
��0
��
�'�"	#��ก
�� perineum E!���	�"�
�F�#
.�ก��-�!	.� /��01,/,�

�!!��
	,�� (lower sigmoid colon) 	.� /�-�� (rectum) 
���0
�ก (anus) -,'�
�.�%0	;'� 0	'!%	;'! 
"	#%/�
*�#/�
���%���ก	�%����''ก "	#-�'�
.�	.� /��01,/,�
�! (sigmoid colon) ��%*2!''ก
�$
0
��
�'�%*I

���%
���D��� 

11. Subtotal colectomy %*I
ก���,�-�!	.� /��01,''ก%ก;'�
���0�! -���"-,	.� /��01,
/,�
e���� (cecum) �
D��	.� /��01,/,�
	� (descending colon) E!� �, !�-�!	.� /��01,/,�
�! 
(sigmoid colon) "	#	.� /�-�� (rectum) ''ก 

12. Total colectomy %*I
ก���,�-�!	.� /��01,''ก
���0�! -���"-,	.� /��01,/,�
e���� 
(cecum) �
D��	.� /��01,/,�
�! (sigmoid colon) E!� �, !�-�!	.� /�-�� (rectum) ''ก 

13. Total proctocolectomy %*I
ก���,�-�!	.� /��01,"	#	.� /�-��''ก
���0�! -���"-,
	.� /��01,/,�
e���� (cecum) �
D��	.� /�-�� (rectum)  

 
2.1.2 ��ก	#�����ก�	��� ������*�$������+�� ��$ก�	������������������� !�"�#������

�	$"��%�&�'��$���$ 
ก���,�-�!-�!-,'	.� /��01,"	#	.� /�-��"��%*2!3,'�
�'����	ก�#
�-,'ก��
.�0
��
�$

&'�	.� /� E!�
.��0�%ก�!���#	.� /�0�:!
.�0
��
�$0	���,�-�! (Postoperative ileus) e�$�	.� /��#0�:!
.�
0
��
�$�
ก��%�	;$'
 0�3�$����� "	#D;'�,�%*I
���#"
�กe�'

�$� *&'�ก���,�-�!3,'�
�'�
�$ �,
/����D0	�ก%	�$�� !� (Holte & Kehlet, 2000; Kurzl & Sessler, 2003; Rowbotham, Kimpson & 
Thompson, 2006; Story & Chamberlain, 2009) %
;$'���กก��-�!-,'	.� /��01,"	#	.� /�-��"��
%*2!3,'�
�'�%*I
ก���,�-�!�01,e�$���ก�3�%�	�
�
�
ก��
.��,�-�! "	#-�'���ก��/����/0�;'���-�'�
	.� /�E!�-���
&�#�,�-�! 
.��0�%
;�'%�;$'&'�	.� /� !������!%�H� /,��	�0�%ก�!*u�ก�����-'�/
'�
-,'ก��'�ก%/� "	#3�ก
.��0���ก��0	�$�/��'�ก%/�''ก��%��$�&��
 (Holte, 2000; Kurzl & Sessler, 
2003; Behm & Stollman, 2003; Kalff et al., 2009) E!�/��
�$0	�$�''ก����ก�
�#�#"�ก !�"ก, 
nitric oxide (ก��� -�
-��	�3��#, 2549) e�$�%*I
/��
�$��0
��
�$�
ก���������ก�����-��&'�ก	���%
;�'
%�����

��%!�
'�0�� (3����w
F -,'/ก:	"ก��, 2542) *�#ก'�ก��ก�� !�������#����������/�ก
�$�
�,��ก���
�#0�,���,�-�! e�$���x
<�yก!�#��*�#/�
/,�
ก	��
�$����:�ก��
.�0
��
�$&'�	.� /� 
(Holte & Kehlet, 2000; Behm & Stollman, 2003) '�ก
���ก�� !�������#���*�!ก	:,� opioid  !�"ก, 
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morphine 0�;' pethidine e�$�%*I
��
�$�0��,��ก�����#����������/�ก�
�#0�,���,�-�! "	#��x
<�y�#���
����%�H�*�!0	���,�-�! "-,���	&���%�����
ก��	!ก�������!-��&'�	.� /� ���
.��0�%ก�!���#	.� /�
0�:!
.�0
��
�$0	���,�-�! (��z�	 /�
-�#ก�	, 2551) E!���ก	 กก��%ก�!���#	.� /�0�:!
.�0
��
�$��
!��
�� (ก��� -�
-��	�3��#, 2549)  

1. �#��*�#/�
e����%
'-�ก
.�0
��
�$��ก%ก�
 * (Sympathetic hyperactivity) e�$�
���0	��ก���,�-�! catecholamines �
ก�#"/%	;'!�#/��&��
 E!���ก��ก�#-:�
�#��*�#/�
 
sympathetic �,�

�� somatic fiber !�������%�H�*�!��ก"�	�,�-�! "	#�,�
 visceral fiber E!�ก��
ก�#-:�
	.� /� e�$�%*I
/�%0-:/.���1
�$
.��0�%ก�!*u�ก�����-'�/
'�'�-E
��-��
ก���������ก��
.�0
��
�$
&'�	.� /� 

2. ก��-'�/
'�-,'ก��'�ก%/� (Inflammatoty response) E!��
�#�#0	���,�-�!�#
���,�3��
ก	���%
;�'&'�	.� /���%e		F%�H!%	;'!&�� macrophage "	#%e		F
�$%ก�$��&�'�ก��ก��'�ก%/�
%&����'��,�
3��
ก	���%
;�'&'�	.� /���ก&��
 e�$��#/,��	�0�%ก�!ก��&�!&���ก�����-��&'�	.� /� 

3. ก��%*	�$�
"*	� myoelectric activity (Change in myoelectric activity) E!��

�#�#0	���,�-�! migrating motor complex (MMC) e�$�%*I
ก��0!-��%*I
��กn &'�	.� /�%	Hก
�$
%ก�!&��

:ก 90 
�
�
����
���#
�$'!'�0��"	#���0	��ก�����*�#
�
'�0���#0�� * e�$�%*I

�	ก�#
���ก
���ก��!���/	� %3,
 ether 0�;' halothane ก��%*2!%�;$'�:3,'�
�'� ���
���������ก

�'�&'�ก���,�-�! "	#�#�#%�	�ก��
.��,�-�! "-,ก���,�-�!3��
���0
���# �,���	��ก�
ก��0!-��
%*I
��กn &'�	.� /� /,�
ก���,�-�!ก	���%
;�'0
��
�'��#���	�������ก��0!-��%*I
��กn &'�	.� /�
3�$����� "	#ก��-�!�,�
%�;$'�:3,'�
�'��#���	�0�ก��0!-��%*I
��กn &'�	.� /�0�� * 
'ก��ก
��
ก��%*	�$�
"*	� myoelectric activity ���%ก�$��&�'�ก��ก�����-�'�	.� /��
�#0�,���,�-�! /,��	�0�
	.� /�0�:!
.�0
��
�$���0	���,�-�!-����  

4. ก��-'�/
'�-,'/��/;$'*�#/�
"	# eE- �
F (Neurotransmitter and cytokine 
response) E!�ก����!%�H�&'�%
;�'%�;$'��กก���,�-�!�#3�ก
.��0���ก��0	�$�/��'�ก%/��
%
;�'%�;$'&'�

��%!�
'�0�� e�$��
�#�#"�ก/��
�$0	�$�''ก����ก  !�"ก, nitric oxide (ก��� -�
-��	�3��#, 2549) 
e�$�%*I
/��
�$��0
��
�$�
ก���������ก�����-��&'�ก	���%
;�'%�����

��%!�
'�0�� (3����w
F -,'/ก:	
"ก��, 2542) /,��	�0�ก	���%
;�'	.� /�0�:!
.�0
��
�$ "	#�
�#�#-,'��0�ก��ก��/�1%/��
����/����D�
ก���'��0�/��e���,�
�
��	.� /���กก���,�-�!�#/,��	�0�/����ก"��
�%����

	.� /�e���,�
''ก�� "	#%*I
-��ก�#-:�
ก��0	�$�/��'�ก%/�-,' * (ก��� -�
-��	�3��#, 2549) 
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2.2  ก�	,-.��������ก�	��� ������*�$������ ��$������ 
2.2.1 (��� ���"�#	#�#*�$ก�	,-.��������ก�	��� ������*�$������ ��$������ 
(��� ���*�$ก�	,-.��������ก�	��� ������*�$������ ��$������ 
ก�	,-.���� (recovery) 0���D�� ก��ก	���;
/�,/���#*ก-� ก��ก	���;
/���%!��&'�

�,��ก�����0	���,�-�! ก��ก	����/�,���#*ก-�0�;'/���
�$!�&��
���0	��ก����!%�H� (The Encarta 
World English Dictionary, 2005 cited in Allvin, Berg, Idvall & Nilsson, 2007) 

ก�	��� ������*�$������ (bowel function) 0���D��  ����/����D�
ก��!��/��
�.�"	#
/��'�0����ก'�0��
�$���*�#
�
%&�� * E!�%ก�$��&�'�ก��ก�#��
ก���,'�"	#ก��!�!e��/��
�.�
"	#/��'�0�� ���D��ก��&��D,��&'�%/��''ก��ก�,��ก�� e�$�-�'�'����ก�#��
ก��0	�$�/��"	#
ก��%�	;$'
 0�&'�	.� /� (Rowbotham et al., 2006)  

ก�	,-.��������ก�	��� ������*�$������ (bowel function recovery) 0���D�� ก��
ก	���;
/�,ก��
.�0
��
�$�
ก���,'�"	#ก��!�!e��/��
�.�"	#/��'�0�� ���D��ก��&��D,��&'�%/��
''ก��ก�,��ก�� e�$�-�'�'����ก�#��
ก��0	�$�/��"	#ก��%�	;$'
 0�&'�	.� /�-��*ก-� (Allvin et 
al., 2007; Rowbotham et al., 2006) E!�	.� /�%	Hก�3�%�	��
ก��456
-�� �,%ก�
 24 3�$�E��0	���,�-�! 
"	#	.� /��01,�3�%�	� 3-5 ��
0	���,�-�! (Schuster & Montie, 2002; Kurzl & Sessler, 2003) 
 

	#�#*�$ก�	,-.��������ก�	��� ������*�$������ ��$������ 
ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,�-�!������/����
<Fก��ก�����*�#
�


'�0�� E!�"�,�%*I
 2 �#�# !��
�� 
1. ก��%�	;$'
 0�&'�	.� /��
�#�#'!'�0�� (fasted state) �
�#�#
��	.� /�%	Hก�#��

ก��0!-��%*I
��กn 
�$%���ก�,� migrating motor complex  (MMC) e�$�'���#%��$�-�
��กก�#%��#
'�0��"	#/,�-,'%
;$'�	����
D��	.� /�%	Hก/,�
*	�� 0�;'%��$�-�

�$�
	.� /�%	Hก/,�
-�
%'� E!�
	�ก��#ก��%�	;$'
 0�&'�	.� /�%*I
ก��%�	;$'
 0�"�����%�	;$'
'�,��3��n "	#���	;$
ก�����-��

�$ �,/�$.�%/�' e�$�ก��%�	;$'
 0�&'�	.� /��
�#�#
��"/!�D��ก��0!-��%*I
��กn &'�	.� /�%	Hก
�$ �,
/����
<Fก��ก��
.�0
��
�$&'�	.� /��
�#�#
�$��ก�����*�#
�
'�0�� E!����*+�����0	���,�-�!
�$���
 �, !�%��$����*�#
�
'�0�� D����%/���ก��%�	;$'
 0�&'�	.� /�"/!��,�%*I
%/���ก��0!-��%*I
��กn 
&'�	.� /�%	Hก%
,�
��
 !��
��
ก�� !���
%/���ก��%�	;$'
 0�&'�	.� /��
�#�#
�$���*+����� �, !�%��$�
���*�#
�
'�0���# �,/����D�,��'กก��456
-��!��
ก��
.�0
��
�$&'�	.� /����0	���,�-�! !� (ก�
�� -�
-��	�3��#, 2549; /:��-�� E	,������w
F, 2549; Mattei & Rombeau, 2006) 
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2. ก��%�	;$'
 0�&'�	.� /��
�#�#
�$��ก�����*�#
�
'�0�� (fed state) �#�#
��
'�0���#%&��/�,ก�#%��#'�0��"	#�3�%�	�'��,�
ก�#%��#'�0���
ก�#
�$�D�ก/,�''ก *���	.� /�%	Hก
 !�0�!*�#��� 2.5-8 3�$�E�� E!�&��
'��,ก��*����� 3
�! /,�
*�#ก'� "	#����%&��&�
&'�
'�0�� (/:��-�� E	,/�����w
F, 2549) "	#ก��
�$'�0��'��,�
ก�#%��#'�0���#
.��0�	.� /�%	Hก��ก��
���-��"�����%�	;$'
 (peritalsis) "	#ก�����-��"��%*I
*	�'� (segmentation) %��$�&��
 e�$�%*I
�	
��กก��%ก�! gastroenteric reflex  E!�ก���;!&���&'�ก�#%��#'�0���#/,�/�11���,�
�,��"0
*�#/�
 myenteric ��กก�#%��#'�0�� *-���
��&'�	.� /�%	Hก 
.��0�	.� /�%	Hก��ก�����-��
%��$�&��
 (3����w
F -,'/ก:	"ก��, 2542; �������F�����3�/�����
�� ��#��
����/-�F 
�0���
��	���0�!	, 2545) /.�0���	.� /��01,�#��ก��%�	;$'
 0�%��$�&��
%3,
%!���ก��	.� /�%	Hก "	#
�#������D�$&'�ก��%�	;$'
 0�"�����%�	;$'
'�,���:
"�� (mass movement) %��$�&��
�,�

�� 
gastrocolic reflex (�����

�F 3��<3���F, 2548) E!�'�0���
ก�#%��#'�0���#
.��0�ก�#%��#
'�0���;!&���"	#/,�/�11��%&���#��*�#/�
/,�
ก	�� ��ก
��
"*	�	"	#/,�/�11��''ก��

��%/�
*�#/�
 parasympathetic E!�/,��,�
��
�� vagus nerve  *ก�#-:�
	.� /��01,/,�
�
 
"	#�,�

�� pelvic nerve  *ก�#-:�
	.� /��01,/,�
	,�� 
'ก��ก
�� gastrocolic reflex ���/����D
/,��,�

���'�FE�

�$0	�$�''ก����ก%e		F ��
,'���%��ก�#%��#'�0��0�;'	.� /�%	Hก'�ก!��� 
(3����w
F -,'/ก:	"ก��, 2542) e�$�	.� /��#��ก��%�	;$'
 0�"�����%�	;$'
'�,���:
"�� (mass 
movement)  ������D�$%��$�&��
 "	#���	;$
ก�����-��/�$.�%/�' E!�ก��%*	�$�
"*	���*"��ก��
%�	;$'
 0�&'�	.� /��
�#�#
��D�ก����:�E!��#��*�#/�
"	#�'�FE�
 "	#E!�/,�
�01,%*I

�	����กก��ก�#-:�
�#��*�#/�
����
	.� /�E!�-�� !��
��
���*+�����0	���,�-�!
�$��ก��
%�	;$'
 0�&'�	.� /��
�#�#
�����D;'�,���ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�%ก�!&��
 (Mattei & 
Rombeau, 2006) 

�
ก����ก�������
���#��ก��ก��%�	;$'
 0�&'�	.� /��
�#�#
�$��ก�����*�#
�
'�0�� 
%
;$'���ก	.� /��#��ก��456
-��!��
ก��
.�0
��
�$
���	.� /�%	Hก"	#	.� /��01, E!�	.� /��01,�#��ก��
456
-��3��ก�,�	.� /�%	Hก (Schuster & Montie, 2002; Kurzl & Sessler, 2003) %
;$'���ก��ก��0�:!
.�
0
��
�$
�$�:
"��ก�,� (Kurzl & Sessler, 2003) !��
��
ก��ก	����
.�0
��
�$�
ก��%�	;$'
 0�&'�	.� /�
�01,���%*I
-���,�3��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /� !�'�,��/�����F (Kurzl & Sessler, 2003; 
Rowbotham et al., 2006) 
���
��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�E!�
�$� * 	.� /�%	Hก�3�%�	��

ก��456
-�� �,%ก�
 24 3�$�E��0	���,�-�! "	#	.� /��01,�3�%�	� 3-5 ��
0	���,�-�! e�$�/'!�	�'�ก��
�#�#%�	�
�$���*+��%��$�0��"	#��ก�����	������"�ก�#%ก�!&��
�
��

�$ 3-5 0	���,�-�! (ก��� -�
-��	�
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3��#, 2549) '�ก
���ก��456
-��!��
ก��
.�0
��
�$&'�	.� /��#��ก��%�	;$'
 0�*�#/�
ก�
'�,��
/�����F-�'��3�%�	�*�#��� 5 ��
0	���,�-�! (Huang, 2006) 
 

2.2.2 ก��กก�	,-.��������ก�	��� ������*�$������ ��$������ 
ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,�-�!/����D'<���� !�!���ก	 ก����:�

ก��
.�0
��
�$&'�	.� /� !��
��  
1. ก������:�E!�%/�
*�#/�
����:����
'ก (extrinsic innervations) *�#ก'� *

!���%/�
*�#/�
'�-E
��-� parasympathetic e�$�D�ก����:�E!� vagus nerve "	# pelvic nerve E!�
��*�#/�
ก,'
*�*�#/�
 (preganglionic fibers) &'� vagus nerve �#D�ก/,�''ก����กก��
/�'�
/,�

��� (medulla oblongata) e�$��#ก�#-:�
ก��
.�0
��
�$�
ก��%�	;$'
 0�&'�	.� /�%	Hก"	#	.� /�
�01,/,�
-�
  !�"ก, 	.� /��01,/,�
e���� (cecum) 	.� /��01,/,�
&��
 (ascending colon) "	#	.� /�
�01,/,�
&��� (transverse colon) /.�0�����*�#/�
ก,'
*�*�#/�
 (preganglionic fibers) &'� 
pelvic nerve �#D�ก/,�''ก����ก���%�� &/�
0	��&'�ก�#!�กก�#%�
%0
H� (sacrum) 
�$ 2-4 e�$��#
ก�#-:�
ก��
.�0
��
�$�
ก��%�	;$'
 0�&'�	.� /��01,/,�
*	��  !�"ก, 	.� /��01,/,�
	� 
(descending colon) 	.� /��01,/,�
�! (sigmoid colon) 	.� /�-�� (rectum) "	#
���0
�ก (anus) 

���
����*�#/�

���ก,'
"	#0	��*�*�#/�
&'�%/�
*�#/�
 vagus "	# pelvic �#/,�/�11��
�0�"ก,%e		F*�#/�
&'�ก	:,�%e		F*�#/�
�
�#��*�#/�
����

��%!�
'�0�� (enteric nervous 
system) "	#�#��ก��0	�$�/��/;$'*�#/�
 �;' acetylcholine e�$��#ก�#-:�
ก��
.�0
��
�$�
ก��
%�	;$'
 0�&'�	.� /� 
'ก��ก
�������%/�
*�#/�
'�-E
��-� sympathetic 
�$����:�ก��
.�0
��
�$&'�
	.� /�"-ก-,����ก%/�
*�#/�
'�-E
��-� parasympathetic  E!���*�#/�
ก,'
*�*�#/�

�$
''ก����ก &/�
0	���#!��
���'ก
�$ 5 D���#!��%'�
�$ 2 �#/,�/�11�� *�0�ก��%e		F*�#/�
&'�
*�*�#/�
-,��n 
�$'��,
'ก
��%!�
'�0�� (prevertebral ganglia)  !�"ก, *�*�#/�
 celiac �#�0���
*�#/�
0	��*�*�#/�
 *�������ก��
.�0
��
�$&'�	.� /�%	Hก/,�
-�
 (duodenum) /.�0���*�
*�#/�
 superior mesenteric �#�0���*�#/�
0	��*�*�#/�
 *�������ก��
.�0
��
�$&'�	.� /�%	Hก
/,�
ก	�� (jejunum) "	#/,�
*	�� (ileum) "	#	.� /��01,/,�
-�
  !�"ก, 	.� /��01,/,�
 cecum 
"	#	.� /��01,/,�
&��
 (ascending colon) /.�0���*�*�#/�
 inferior mesenteric �#�0���*�#/�

0	��*�*�#/�
 *�������ก��
.�0
��
�$&'�	.� /��01,/,�
*	��  !�"ก, 	.� /��01,/,�
&��� 
(transverse colon) 	.� /��01,/,�
	� (descending colon) 	.� /��01,/,�
�! (sigmoid colon) 	.� /�
-�� (rectum) "	#
���0
�ก (anus) 
���
����*�#/�
0	��*�*�#/�

��� 3 !��ก	,���#/,�/�11��
�0�"ก,%e		F*�#/�
&'�ก	:,�%e		F*�#/�
�
�#��*�#/�
����

��%!�
'�0�� (enteric nervous 
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system) "	#�#��ก��0	�$�/��/;$'*�#/�
 �;' nor-epinephrine e�$��#���	 *�������ก��
.�0
��
�$�

ก��%�	;$'
 0�&'�	.� /� (3����w
F -,'/ก:	"ก��, 2542; ก��� -�
-��	�3��#, 2549) 

2. ก������:�E!�%/�
*�#/�
����:�����
 (intrinsic innervations) 0�;'�#��
*�#/�
����

��%!�
'�0�� (enteric nervous system) *�#ก'� *!���ก	:,�%e		F*�#/�

myenteric "	#ก	:,�%e		F*�#/�
 submucosal e�$��#����*�#/�

�$%3;$'�E��-,'D��ก�
-	'!
��%!�

'�0�� "	#�������*�#/�
�;$
''ก��กก	:,�%e		F*�#/�
!��ก	,�� *����:�ก��
.���
&'�
ก	���%
;�' %e		F��!0	�$�-,��n %e		F ��
,' "	#0	'!%	;'!"!�%	Hก %*I
-�
 
'ก��ก
�������*	��
*�#/�

�$��	�ก��#%*I

���-��������
��ก	"	#-��������
��%��� E!�-��������
��%���'��,�
���%��3��

%�;$'�:
��%!�
'�0�� "	#��-��������
��ก	'��,�
3��
ก	���%
;�'&'�
��%!�
'�0�� !��
��
���/����D
������D��/���#-,��n 
�$%ก�!&��
����
E���
��%!�
'�0��"	#/,�/�11�������ก	:,�%e		F*�#/�

����

��%!�
'�0��%�;$'ก��"*	�	"	#/,�/�11��ก	�� *����:�ก��
.���
&'�
��%!�
'�0��
 !� e�$�ก��-'�/
'�-,��n %0	,�
���#%ก�!&��
����

��%!�
'�0��%'� (3����w
F -,'/ก:	"ก��, 2542; 
ก��� -�
-��	�3��#, 2549)  

3. ก������:�E!�''�FE�
 E!��,��ก����ก��/����"	#0	�$��'�FE�

�$����:�ก��
.�
0
��
�$&'�	.� /��,�

�� Endocrine, paracrine 0�;' neural pathways E!��'�FE�

�$ก�#-:�
ก�����
-��&'�	.� /�  !�"ก, gastrin, cholecystokinin, motilin "	# substance P /,�
/��
�$��x
<�y�������ก��
���-��&'�	.� /�  !�"ก, somatostatin, glucagons "	#gastric inhibitory peptide %*I
-�
 (ก��� -�
-�
�	�3��#, 2549) 

4. ก������:�E!�%** 
!F';$
n E!��
�,��ก����/��%** 
!F'�ก0	��3
�!
�$���
��

�
ก������:�ก�����-��&'�	.� /� %3,
 dopamine "	# serotonin /,�
/��
�$��x
<�y�������ก��
.�
0
��
�$&'�	.� /�  !�"ก, nitric oxide, carbon monoxide, amines "	# purines %*I
-�
 (ก��� -�
-��	�
3��#, 2549) 

���*+�����0	��ก���,�-�!-�!-,'	.� /��01,"	#	.� /�-��"��%*2!3,'�
�'��#%ก�!���#
	.� /�0�:!
.�0
��
�$0	���,�-�! (Postoperative ileus) E!� �,'��0	�ก%	�$�� !� (Holte & Kehlet, 2000; 
Kurzl & Sessler, 2003; Rowbotham, Kimpson & Thompson, 2006; Story & Chamberlain, 2009) 
%
;$'���กก��/����/0�;'���-�'�	.� /�E!�-���
�#0�,���,�-�! 
.��0�%
;�'%�;$'&'�	.� /� !������!%�H� 
/,��	�0�%ก�!*u�ก�����-'�/
'�-,'ก��'�ก%/� "	#3�ก
.��0���ก��0	�$�/��'�ก%/�''ก��%��$�&��
 
(Holte, 2000; Kurzl & Sessler, 2003; Behm & Stollman, 2003; Kalff et al., 2009) E!�/��
�$0	�$�
''ก����ก�
�#�#"�ก  !�"ก, nitric oxide (ก��� -�
-��	�3��#, 2549) e�$�%*I
/��
�$��0
��
�$�������
ก�����-��&'�ก	���%
;�'%�����
��	.� /� (3����w
F -,'/ก:	"ก��, 2542) *�#ก'�ก��ก�� !�������#���
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�������/�ก
�$��,��ก���
�#0�,���,�-�! e�$���x
<�yก!�#��*�#/�
/,�
ก	��
�$����:�ก��
.�0
��
�$
&'�	.� /� (Holte & Kehlet, 2000; Behm & Stollman, 2003) '�ก
���ก�� !�������#���*�!ก	:,� 
opioid  !�"ก, morphine 0�;' pethidine e�$�%*I
��
�$�0��,��ก�����#����������/�ก�
�#0�,���,�-�! 
"	#��x
<�y�#�������%�H�*�!�
�#�#0	���,�-�! "-,���	&���%�����
ก��	!ก�������!-��&'�	.� /� 
���
.��0�%ก�!���#	.� /�0�:!
.�0
��
�$0	���,�-�! (��z�	 /�
-�#ก�	, 2551) "-,	.� /�%	Hก�#��ก��456

-��!��
ก��
.�0
��
�$����
 24 3�$�E��0	���,�-�! "	#	.� /��01,�3�%�	��
ก��456
-�� 3-5 ��
0	��
�,�-�! (Schuster & Montie, 2002; Kurzl & Sessler, 2003) e�$���กก	 ก����:�ก��
.�0
��
�$&'�
	.� /�!��ก	,��&���-�
�#/,��	�0�	.� /�%	Hก"	#	.� /��01,����*"��ก��456
-��!��
ก��
.�0
��
�$
�$
"-ก-,��ก�
 E!�	.� /�%	Hก�#��ก��%�	;$'
 0�
�$%���ก�,� migrating motor complex %ก�!&��
-	'!
���
��
 (3����w
F -,'/ก:	"ก��, 2542) "	#ก��%�	;$'
 0�&'�	.� /�%	Hก�
�#�#
��%*I
ก��0!-��%*I
��กn 
e�$�'���#%��$�-�
%�	;$'
 0���กก�#%��#'�0��"	#/,�-,'%
;$'�	����
D��	.� /�%	Hก/,�
*	�� 0�;'
%��$�-�

�$	.� /�%	Hก/,�
-�
%'� "-,	�ก��#ก��%�	;$'
 0�&'�	.� /��#%*I
ก��%�	;$'
 0�"�����
%�	;$'
'�,��3��n"	#���	;$
ก�����-��
�$ �,/�$.�%/�' (ก��� -�
-��	�3��#, 2549; /:��-�� E	,������w
F, 
2549; Mattei & Rombeau, 2006) "-,%�;$'���*+��%��$����*�#
�
'�0�� 	.� /�%	Hก�#��ก�����-��"��
���%�	;$'
 (peristalsis) "	#���-��"��%*I
*	�'� (segmentation) %��$�&��
 E!�'�0��
�$���*+��
���*�#
�
%�;$''��,�
ก�#%��#'�0���#/,��	�0�%ก�! gastroenteric reflex  E!�ก���;!&���&'�
ก�#%��#'�0���#/,�/�11���,�
�,��"0*�#/�
 myenteric ��กก�#%��#'�0�� *-���
��&'�
	.� /�%	Hก 
.��0�%ก�!ก�����-��"�����%�	;$'
 (peritalsis) "	#���-��"��%*I
*	�'� (segmentation) 
%��$�&��
 (3����w
F -,'/ก:	"ก��, 2542; �������F�����3�/�����
�� ��#��
����/-�F �0���
��	�� 
�0�!	, 2545) /.�0���	.� /��01,�#��ก�����-��"�����%�	;$'
 (peristalsis) "	#ก�����-��"��%*I

*	�'� (segmentation) %3,
%!���ก��	.� /�%	Hก "-,�#��ก��%�	;$'
 0�
�$
.��0�':����#%�	;$'
-�� *
&���0
�� %���ก�,� ก�����-��"�����%�	;$'
'�,���:
"�� (mass movement) %ก�!&��
���0	��
���*�#
�
'�0���,�

�� gastrocolic reflex (3����w
F -,'/ก:	"ก��, 2542; ���	;' %a	�ก�--�, 2545; 
�����

�F 3��<3���F, 2548) E!�'�0���
ก�#%��#'�0���#
.��0�ก�#%��#'�0���;!&���"	#/,�
/�11��%&���#��*�#/�
/,�
ก	�� ��ก
��
"*	�	"	#/,�/�11��''ก��
��%/�
*�#/�
 
parasympathetic E!�/,��,�
��
�� vagus nerve  *ก�#-:�
	.� /��01,/,�
�
 "	#�,�

�� pelvic 
nerve  *ก�#-:�
	.� /��01,/,�
	,�� (3����w
F -,'/ก:	"ก��, 2542) /,��	�0�	.� /��01,�#��ก��
%�	;$'
 0�"�����%�	;$'
'�,���:
"�� (mass movement)  ������D�$%��$�&��
 "	#���	;$
ก�����-��
�$
/�$.�%/�' (Mattei & Rombeau, 2006)  ���
.��0�/����D48�%/���ก��%�	;$'
 0�&'�	.� /� !� "	#�	
��กก��%�	;$'
 0�&'�	.� /�
�$%��$�&��
 �#
.��0����*+����ก�����	�%ก�!&��
 ��กก��D�ก�#���%�;'�-,'
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�
��ก	���%
;�'&'�	.� /��01, (Craven & Hirnle, 2003; Guyton, 2006) "	#%�;$'���*+����ก�����	�
%ก�!&��
 �#
.��0�"ก�/
�$/#/��
	.� /�D�ก&��''ก
��
���0
�ก ���*+����� �,���/�ก"
,
'�!'�!
�'� "	#
%�;$'	.� /��01,��ก�����-���

.��0�':����#%�	;$'
%&��/�,	.� /�-�� ก�#��
ก��&��D,��':����#�#
%��$�-�
&��

�

�  E!�*u�ก�����-'�/
'�'�-E
��-��
 &/�
0	�� *ก�#-:�
�#��*�#/�
 
parasympathetic 
.��0��	;$
ก�����-��"�����%�	;$'
 (peristalsis) ������"&H�"����ก&��
 *�#ก'�
ก��ก������:�0���!����
 (internal sphincter) 
�$%ก�!&��

'ก'.�
����-�� "	#ก������:�0���!
���
'ก (external sphincter) 
�$%ก�!&��
����-�'.�
����-�� ���
.��0��,��ก����ก��&��D,��':����#
%ก�!&��
 (3����w
F -,'/ก:	"ก��, 2542; ���	;' %a	�ก�--�, 2545) 

 
2.2.3 �@AA������������ก�	,-.��������ก�	��� ������*�$������ ��$������ 

ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,�-�!&��
'��,ก��*8����0	��*�#ก�� !��
��  
2.2.3.1 ���B '��:
�$%��$���ก&��
�#
.��0�ก	���%
;�'�
�
��	.� /��01,�+'	� 


. ��0��� %
;� ' %�;$ ' %ก�$ ����
 %&� ���"
�ก-���
�
��	. � /���ก&��
   	!ก��ก�#-:�
*�#/�
 
parasympathetic /,��	�0�ก�����-��&'�	.� /��01,	!	� (/:
<�3�� ��-#��
<Fก:	, 2544) *�#ก'�ก��
ก��0	�$��'�FE�

�$ก�#-:�
ก�����-��&'�	.� /��,�

�� endocrine, paracrine 0�;' neural pathways 
	!	� ������	�0�ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�3��ก�,�*ก-� (ก��� -�
-��	�3��#, 2549) 

'ก��ก
�����
�$��'��:��ก&��
�#������

-,'ก�� !������ก	:,� opioid 	!	� %
;$'���ก/�!/,�
&'�
 &��
�
�,��ก��%��$�&��
 /�!/,�
&'�
�.��
�,��ก��	!	� "	#�#!��'�	����
�
%	;'!	!	� 
.��0�x
<�y
����'��,�
�,��ก��
�
"�� !�������
&
�!
�'�กH-�� 
.��0�%ก�!�	ก�#
�-,'ก��%�	;$'
 0�&'�
	.� /���ก&��
 (Bailes, 2000; Svatek et al., 2010) /,��	�0�	.� /���ก��456
-��	,�3��  

2.2.3.2 ��'�����ก�� !�3
���	ก�����	-,'ก��456
-��!��
ก��
.�0
��
�$
&'�	.� /�0	���,�-�! E!����*+��
�$��!�3
���	ก��/��ก�,�*ก-��
�#�#ก,'
�,�-�!�#��':��-�ก���F%ก�!
���#	.� /�0�:!
.�0
��
�$0	���,�-�!%��$�&��
-��!�3
���	ก��
�$%��$�/��&��
 %
;$'���ก!�3
���	ก����
����%ก�$��&�'�ก��*����� &��
�
�,��ก�� E!��

�$��!�3
���	ก��/�� �#��*����� &��
�
�,��ก��
��ก "	#�� &��
%ก�#��!ก��	.� /���ก 
.��0�%*I
':*/����
ก��ก�#
.�ก��	.� /��
�#0�,��ก��
�,�-�! /,��	�0���ก���#���%�;'�-,'%�;$'�:3,'�
�'� "	#��ก�
ก��%�	;$'
 0�&'�ก�#%��#'�0��
"	#	.� /���กก��/����/"	#"��ก!��กก���,�-�! 
.��0�ก��ก�#-:�
ก	:,�%e		F*�#/�
�
�
��

��%!�
'�0��ก	����
.���
3��	� ���	-,'ก�����-��&'�'����#�
�#��
��%!�
'�0��"	#ก��
0	�$��'�FE�
ก�#-:�
ก��%�	;$'
 0�"�����%�	;$'
&'�ก�#%��#'�0��"	#	.� /�	!	� (Svatek et 
al., 2010) "	#��กก����ก��*8����%/�$��&'����#'��
-,'ก���,�-�!	.� /��01,"	#	.� /�-�����,� 
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ก	:,�-��'�,��
�$�����#'��
�#��'�-��ก��%ก�!���#	.� /�0�:!
.�0
��
�$���0	���,�-�!��กก�,�ก	:,�
-��'�,��
�$ �,�����#'��
 (Pikarsky et al., 2002)  

2.2.3.3 '�)�ก�	������ E!�ก���,�-�!
�$��ก��/'!�/,':*ก��F%&�� *�

�,��ก��
�'��#
.��0�%ก�!ก����!%�H�&'�%
;�'%�;$'��กก���,�-�!
�'�ก�,�ก���,�-�!"��*ก-� "	#��ก��
-'�/
'�-,'ก�#��
ก��'�ก%/�
�'�ก�,� e�$��#!�� interleukin-1 beta, interleukin-6 "	# C-
reactive protein �
���*+��
�$�,�-�!E!�ก��/,'�ก	�'��#���#!��-$.�ก�,����*+��
�$���ก���,�-�!"��%*2!
3,'�
�'� 
'ก��ก
�����*+��
�$
.��,�-�!"��/,'�ก	�'��#/����D%��$����*�#
�
'�0�� !�%�H�"	#
/����D''ก��กE�������	 !�%�H�ก�,����*+��
�$
.�ก���,�-�!"��%*2!3,'�
�'� '�ก
������
.��0�
�#�#%�	�ก��%��$����	�%�H�&��
 (ก��� -�
-��	�3��#, 2549) /.�0���&
�!"	#�������&'�ก��
�,�-�!"��%*2!3,'�
�'� �,������/����
<Fก���#�#%�	�ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	��
�,�-�! (Cali, Meade, Swanson & Freeman, 2000) 

2.2.3.4 	#�#%���ก�	������ �#�#%�	�ก���,�-�!	.� /�%*I
*8����/.���1
�$

.��0�%ก�!���#	.� /�0�:!
.�0
��
�$ E!��#�#%�	�ก���,�-�!���
�
�#
.��0���ก��ก�#
.�ก��	.� /�
%*I
%�	�
�
 e�$��#ก,'�0�%ก�!*u�ก�����-'�/
'�-,'ก��'�ก%/�%a��#
�$ "	#ก��ก�#
.�ก��	.� /������
'�
<��	-,'%e		F*�#/�
"	#�'�FE�

�$/,�/�11���,�
�#��*�#/�
%a��#
�$"	#�#��*�#/�

/,�
ก	�� /,��	�0�	.� /���ก��0�:!
.�0
��
�$�
ก��%�	;$'
 0� 
'ก��ก
���#�#%�	�ก���,�-�!���
/,��	-,'*�����ก�� !�������#����������/�ก�
�#0�,��ก���,�-�!'�ก!��� (Mythen, 2005) 

2.2.3.5 ��	#$��(���	���Eก ���#����������/�ก
:ก��<����	-,'ก�����-��&'�
	.� /�
���/��
 E!�%a��#/,�
&'�	.� /��01,e�$�%*I
���%��
�$ �,�� Intracellular gap junction 
.��0�
	.� /�/,�

�������� �-,'x
<�y&'����#����������/�ก��กก�,�/,�
';$
n "	#ก���0����#����������/�ก
"��
�$��,��ก�� (General anesthesia) ���	-,'ก��
.�0
��
�$&'�	.� /� E!�''กx
<�yก!�#��
*�#/�
/,�
ก	��
�$����:�ก��
.�0
��
�$&'�	.� /� e�$����	�0�%ก�!ก��%*	�$�
"*	���*"��ก��
/,��,�
&'�ก�#"/ 44���
%e		F&'�ก	���%
;�'%�����
ก�#%��#'�0��"	#	.� /� %��$�ก��0	�$�&'� 
adrenalin e�$��#���	 *ก�#-:�
*�#/�
 sympathetic �0�
.���
��ก&��
 -	'!�
	!ก��
.���
&'�
�'�FE�
E�
�	�
��ก%�;$'�:3��
�
/:!&'�	.� /�%	Hก/,�
-�
	� /,��	�0�%ก�!���#	.� /�0�:!
.�0
��
�$
0	���,�-�! /.�0���ก���0����#����������/�ก"��%a��#
�$
�� epidural (Epidural local anesthesia) 
/����D�������ก��ก�#-:�
�#��*�#/�

.�%&��
�$ *ก�#-:�
 endocrine "	#ก��-'�/
'�-,'
����%����!&'��,��ก����กก���,�-�! �������ก��
.�''ก&'� sympathetic reflex "	#%��$� splanchnic 
blood flow  e�$��#3,��	!�#�#%�	�ก��%ก�!���#	.� /�0�:!
.�0
��
�$ (ก��� -�
-��	�3��#, 2549; ��z
�	 /�
-�#ก�	, 2551)  
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2.2.3.6 ��	#$����� ก���0����#���*�!ก	:,� opioid 
'ก��ก�#3,��
�#���*�!"	�� ������	&���%����E!�ก��''กx
<�y-,'ก	:,�%e		F�
�
��
��%!�
'�0�� ก�#-:�

*�#/�
 sympathetic 
.��0��������ก��0	�$�/��/;$'*�#/�
 acetylcholine 
.��0�ก��
.�0
��
�$&'�

��%!�
'�0��	!	� e�$��#�#%�	�ก�������#	.� /�0�:!
.�0
��
�$0	���,�-�!�#/����
<FE!�-��ก��
*������� opioid 
�$ !�����
�#0�,��"	#���0	���,�-�! (ก��� -�
-��	�3��#, 2549) E!���
����/����
<Fก��ก��ก	���� !���
%/���ก��%�	;$'
 0�&'�	.� /� ก�����	� "	#ก��&��D,��':����# 
(Cali et al., 2000) E!����#���*�!ก	:,� opioid 
�$���	-,'ก��
.�0
��
�$&'�	.� /�  !�"ก, 

2.2.3.6.1 ��	G,H� ''กx
<�y-,'ก	:,�%e		F*�#/�
�
�
��

��%!�
'�0�� E!��#ก�#-:�
*�#/�
 sympathetic /,��	�0���ก��	!ก��0	�$�
�.��,'�&'�ก�#%��#
'�0�� "	#
.��0�ก��%�	;$'
�,�
&'�'�0���
ก�#%��#'�0��"	#	.� /�%	Hก/,�
-�
	!	� ��กก��
%��$�����-��-��&'�ก	���%
;�'%���� ���	 *	!ก��%�	;$'
 0�"�����%�	;$'
&'�	.� /� (Mythen, 
2005; *���� 
�� �%��#, 2552)  

2.2.3.6.2 %IJ)��� %*I
/��/��%���#0F�
ก	:,� opioid 
�$D�ก
!�!e�� !�!�
��ก�#%��#'�0��"	#	.� /� "-,/,�
��ก�3�a�!%&��ก	���%
;�'0�;'%&��0	'!%	;'!!.� ���	
�0�ก	���%
;�'%�����	��-�� /,��	�0�ก��%�	;$'
 0�&'�	.� /�	!	� (*���� 
�� �%��#, 2552) 

��กก����ก��ก���0����#���*�!ก	:,� opioid 
��0	'!%	;'!!.����,� 
ก���0���ก	:,� opioid 
��0	'!%	;'!!.�������/����
<Fก��ก��%ก�!���#	.� /�0�:!
.�0
��
�$0	��
�,�-�!'�,����
��/.���1
��/D�-� /.�0���*�����ก���0���ก	:,� opioid 
��0	'!%	;'!!.��
"-,	#��
 
"	#�.�
�
��

�$�0�ก����ก��!�����ก	:,� opioid 
��0	'!%	;'!!.�%*I
*8����
�$/����D
.�
��ก��
%ก�!���#	.� /�0�:!
.�0
��
�$0	���,�-�! !�'�,����
��/.���1
��/D�-� %3,
%!���ก�
 (Barletta, 
Asgeirsson & Senagore, 2011) 
'ก��ก
��ก���0��#���*�!
�� epidural �#/����D���%
�'�ก��
*�! !�!�ก�,�ก���0����#���*�!
��0	'!%	;'!!.� "	#���3,��	!�	&���%������ก opioid 
.��0�
�#�#%�	�&'����#	.� /�0�:!
.�0
��
�$0	���,�-�!/��
	� (Leon-Casasola, Kalabella & Lema, 1996; 
Carli, Trudel & Belliveau, 2001) '�ก
���ก���0����#���*�!0	��3
�!�,��ก�
�#3,��%��$�
*�#/�
<����ก�����%
�*�! �������ก��/���� prostaglandins '�
'��
.��0�ก��
.���
&'�	.� /�
���0	���,�-�!!�&��
 (ก��� -�
-��	�3��#, 2549) 

2.2.3.7 �	)��
ก�	%���%�L����	# ���$������ ��กก����ก��*8����%/�$��
�$
/����D
.�
���#�#%�	�ก��%ก�!���#	.� /�0�:!
.�0
��
�$0	���,�-�!3,'�
�'����,� *�����ก��%/��
%	;'!�
�#0�,���,�-�!%*I
*8����
�$/����D
.�
���#�#%�	�ก��%ก�!���#	.� /�0�:!
.�0
��
�$0	��
�,�-�! !�'�,����
��/.���1
��/D�-� (Artinyan et al., 2008) 
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2.2.3.8 �	)��
ก�	� ���	�N����$ ���%�L����� ก���0�/��
�.�
�$��ก
%ก�
 *'��
.��0�%ก�!���#	.� /�0�:!
.�0
��
�$0	���,�-�! !� %
;$'���ก�
��	.� /����
�.� (Holte, 
Sharrock & Kehlet, 2002) E!�ก���0�/��
�.��
%��$�
�.�0
�ก-��"ก,���*+��D�� 3 ก�E	ก��� �#
.��0�ก��

.���
&'�
��%!�
'�0��ก	����/�,���#*ก-� !�	,�3�� "	#���*+��-�'�'��,E�������	
�
ก�,�ก	:,�
�$
 !����ก���.�ก�!/��
�.� "	#*�����ก���0�/��
�.���กก�,� 3 	�-� "	#Ee%!�����กก�,� 154 ��		�E�	
-,'��
�#/,��	�0��#�#%�	�ก�������#
�'�';!0	���,�-�!
�
ก�,�ก���.�ก�!/��
�.�
�'�ก�,� 2 	�-� 
"	#Ee%!���
�'�ก�,� 77 ��		�E�	-,'��
 (Lobo et al., 2002) "-,��กก����ก���	&'�ก���.�ก�!/��

�.�
��0	'!%	;'!!.����0	���,�-�!	.� /��01,"	#	.� /�-�����,�  �,������"-ก-,��'�,����

��/.���1
��/D�-�&'�ก��456
-��!��
ก��
.�0
��
�$&'�	.� /��#0�,��ก	:,�
�$�.�ก�!/��
�.�"	#Ee%!���
ก��ก	:,�
�$ !����/��
�.�"	#Ee%!���-��*ก-� (MacKay et al., 2006) "	#��กก����ก��ก���.�ก�!/��

�.�
��0	'!%	;'!!.����0	��ก���,�-�!�01,
��3,'�
�'����,�  �,������"-ก-,��'�,����
��/.���1

��/D�-�&'�ก��456
-��!��
ก��
.�0
��
�$&'�	.� /��#0�,��ก	:,�
�$�.�ก�!/��
�.�ก��ก	:,�
�$ !����/��
�.�
-��*ก-�%3,
%!���ก�
 (Vermeulen, Hofland, Legemate & Ubbink, 2009) 

2.2.3.9 	#�#%���ก�	%	)��	���	#����� �	 ��$������ ก���0����*+��
���0	���,�-�!%��$����*�#
�
'�0��
��*�ก0�;'�0�'�0��
��/�����E!�%�H��#3,��	!�#�#%�	�
&'����#	.� /�0�:!
.�0
��
�$0	���,�-�! !� E!�'�0���#ก�#-:�
��%4�HกeF
�$
.��0�%ก�!ก�����-��&'�

��%!�
'�0��'�,��%*I
�#��"	#
.��0���ก��0	�$��'�FE�
��ก
��%!�
'�0�� e�$��#%��$�ก��
.�
0
��
�$&'�	.� /� "	#
.��0����#	.� /�0�:!
.�0
��
�$0	���,�-�!0�� *E!�%�H� /.�0���ก���!
�.�"	#
'�0��0	���,�-�!%*I
%�	�
�
�#
.��0�
��%!�
'�0�� �, !����ก��ก�#-:�
 
.��0�ก�#%��#'�0��
"	#	.� /���ก��456
-��!��
ก��
.�0
��
�$	,�3�� (ก��� -�
-��	�3��#, 2549)  

2.2.3.10 	#�#%���ก�	%	)��%(�L���� �	��$ก�� ��$������ ก��
'

�$�n 
'��,ก��%-���
�
n ���0	���,�-�! E!� �,��ก��%�	;$'
 0��,��ก�����	�0�	.� /�&�!ก��ก�#-:�
ก��
�����!-�� (ก�$�"ก�� *�����F, 2549) 
.��0�����/����D�
ก��%�	;$'
 0�"�����%�	;$'
&'�	.� /�
%*I
 *'�,��3��n "	#
.���/�,ก��/#/�&'�"กH/�
	.� /��01, (Craven & Hirnle, 2003) '�,�� �กH
-��ก����ก��&'� Waldhausen & Schirmer (1990) ���,����*+��
�$%��$�%�	;$'
 0��,��ก���
��

�$ 1 
"	#�
��

�$ 4 0	���,�-�! ���	ก��%*	�$�
"*	�/�11�� 44���
ก	���%
;�' (Myoelectic Activity) 
&'�ก�#%��#'�0�� 	.� /�%	Hก "	#	.� /��01, �,"-ก-,��ก�
  

2.2.3.11 	#���������)���%�L�� E!��#!��'�	����
�
%	;'!
�$-$.�ก�,�*ก-� 
(
�'�ก�,� 3.5 ก���-,'%!e�	�-�) �#/,��	�0�	.� /���ก��/����"	#0	�$��'�FE�

�$����:�ก��
.�0
��
�$
&'�	.� /��,�

�� endocrine, paracrine 0�;' neural pathways %3,
 motilin "	# cholecystokinin 
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	!	� 
.��0����'�FE�

�$ก�#-:�
ก�����-��&'�	.� /�	!	� *�#ก'�ก��ก��%ก�!�0�,&'� enterocyte 
"	# colonocyte 	!	� "	#�
��	.� /���ก�����
�.� 
.��0�	.� /���ก��456
-��!��
ก��
.�0
��
�$	,�3�� 
D��"���#��ก���0�'�	����
�
���*+�����0	���,�-�!E!�%�H� %�;$'%��$�����%&��&�
&'�'�	����
�
%	;'!
�0�ก	���;
/�,���#*ก-� กH �,/����D3,���0�	.� /���ก��456
-��%�H�&��
"-,'�,���! (ก��� -�
-��	�3��#, 
2549; Lohsiriwat et al., 2007)  

2.2.3.12 	#���Q�"��%R�����%�L�� ���#E*"-/%e����
%	;'!-$.�
ก,'�0�%ก�!�	ก�#
�-,'ก��%�	;$'
 0�&'�	.� /� %
;$'���ก"�����-��&'�ก	���%
;�'	.� /�	!	� 
.�
�0�	.� /�%�	;$'
 0�	!	�0�;'0�:!ก��%�	;$'
 0� ���48�%/���ก��%�	;$'
 0�&'�	.� /� !�
�'�0�;'
 �, !���
%/���ก��%�	;$'
 0�&'�	.� /� �,��ก��'�ก��
�'�';! �	;$
 /� '�%���
 "	#
�'���ก (Behm 
& Stollman, 2003; 	����� ':

�����ก�F, ��


� ��x
<���3��, �� 	���� 
'�%���1, ��
�/ 	��0ก:	 
"	#��/��@F �:��
����, 2552) 

2.2.3.13 (����)�กก�$�� ������-กก���	�#ก�#-:�
ก��0	�$�&'� 
Catecholamine �
�,��ก�� %*I
�	�0�*�#/�
 sympathetic 
.���
��ก&��
 
.��0�0	'!%	;'!�


��%!�
'�0��0!-�� 
.��0�ก��%�	;$'
 0�&'�	.� /�	!	���กก��&�!%	;'!��%	���� ���
������	�

ก��	!����D�$"	#'�-��ก��%ก�! 44���
ก	���%
;�'%����&'�ก�#%��#'�0��"	#	.� /� ก,'�0�%ก�!ก��
�������ก��0!��!-��&'�ก�#%��#'�0��"	#	.� /� (Asher, 2004) 

2.2.3.14 �	#���)ก�	������'��$���$ ��กก����ก��*�#��-�ก���,�-�!3,'�

�'��
'!�--,'ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,�-�!���,� *�#��-�ก���,�-�!3,'�
�'��

'!�-������/����
<Fก��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�'�,����
��/.���1
��/D�-� E!����*+��
�$��
*�#��-�%�� !����ก���,�-�!3,'�
�'���ก,'
�#��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�3��ก�,� "	#
*�#��-�ก���,�-�!3,'�
�'��
'!�-/����D�,��
.�
��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,� 
-�! !�'�,����
��/.���1
��/D�-� (Kim et al., 2011; Kronberg et al., 2011)  

2.2.3.15 �	#���)ก�	���	��ก�	S��	�$���	)%�
'��$���$"�#%')$ก	�� ก��
 !����ก��a�����/����%��3,'�
�'�"	#%3��ก��
��ก,'
�#/,��	ก�#
�-,'	.� /� e�$�%ก�!��กก��
�$
	.� /� !����*��������/����/��%ก�
&�!�.�ก�! E!���กก����ก���	"
�กe�'
&'�ก�� !����ก��a��
���/�ก,'
ก���,�-�!���,� ���#	.� /�0�:!
.�0
��
�$0	���,�-�!%*I
�	"
�กe�'

�$%ก�!&��
�,'�
�$/:!�

���*+��
�$��*�#��-� !����ก��a�����/���ก,'
 "	#���*+��
�$��*�#��-�ก�� !����ก��a�����/���ก,'
�#��
ก��456
-��!��
ก��
.�0
��
�$	.� /�	,�3�� E!������#	.� /�0�:!
.�0
��
�$���
�
ก�,����*+��
�$ �,%��
 !����ก��a�����/���ก,'
'�,����
��/.���1
��/D�-� (Marijnen et al., 2005) 
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2.2.3.16 ก�	%�	���������ก��������� *8��:��
��0	��ก����ก��
�$�0�
&�'%/
'"
#�,�ก��%-����	.� /�ก,'
�,�-�!%*I
/�$�
�$ �,�.�%*I
 %���#
'ก��ก�# �,3,��	!����%/�$��
-,'ก��-�!%3;�'�
ก�#"/%	;'! ก��-�!%3;�'
�$"�	�,�-�! "	#ก��%ก�!�'���$����%��
�$-�!-,'	.� /�"	�� ���
%��$�':��-�ก���F%ก�!���#	.� /�0�:!
.�0
��
�$0	���,�-�!"	#�#�#%�	�ก��'��,E�������	0	���,�-�!
'�,����
��/.���1
��/D�-�'�ก!��� (Story & Chamberlain, 2009) 

2.2.3.17 ก�	(������$��$A��ก ��$������ *8��:��
��ก����ก�����,�ก��
�/,/�����
�����ก �,�.�%*I
-�'��� ���
���*+��
:ก��� %
;$'���ก �,3,��	!�#�#%�	�&'����#	.� /�
0�:!
.�0
��
�$ "	# �, !�
.��0�
��%!�
'�0��ก	����
.�0
��
�$ !�%�H�&��
 "��-,' suction กH-�� '�ก
���
���
.��0� !����	�%&�� *��ก&��
 
.��0���'�ก��
�'�';!��ก&��
 /,��	�0����#	.� /�0�:!
.�0
��
�$"�,
	� "	#
.��0�ก��ก	�������*�#
�
'�0��3��ก�,�ก	:,�
�$ �, !��/,/�����
�����ก (ก��� -�
-��	�
3��#, 2549) 

2.2.3.18 ก�	%(�N�� ��กT	��$ ��$������ ก��!�"	�0����*+�����0	���,�-�!
%�����0��ก���$���
	# 3 %�	� ���,� ���*+��%��$���ก�����	������"�ก%�H�ก�,����*+��
�$ �, !�%�����0��ก
���$� '�ก
��������ก��D,��':����# !�%�H�ก�,� %
;$'���กก��%�����0��ก���$�%0�;'
ก��ก���0�'�0��0	'ก 
(sham feeding) e�$��#ก�#-:�
 vagal cholinergic &'�
��%!�
'�0�� 
.��0���ก��0	�$� gastrin,  
pancreatic polypeptide "	# neurotensis e�$�3,��ก�#-:�
ก��%�	;$'
 0�&'�
��%!�
'�0�� (ก��� 
-�
-��	�3��#, 2549; Quah, Samad, Neathoy, Hay  & Mew, 2006) 

2.2.3.19  ก�	�'�������������ก�	��� ������*�$������ ��0	��3
�!/����D

.����3�*�'�ก�
"	#��ก�����#	.� /�0�:!
.�0
��
�$ E!�"�,�%*I
 2 ก	:,� �;' 1.) ก	:,�
�$��x
<�y-��
 
opioid (opioid-antagonists) "	# 2.) ก	:,�
�$��x
<�yก�#-:�
ก�����-��&'�	.� /� (prokinetic agent)  
(ก��� -�
-��	�3��#, 2549) 
���
����
�$��x
<�yก�#-:�
ก�����-��&'�	.� /�
�$���*+��/,�
�01,�# !���� 
���0	���,�-�!  !�"ก, ��&��	� (carminatives) "	#���#��� (laxatives) E!���&��	��#3,���0����*+��
%ก�!ก�����	�"	#ก��%�'��กก��0!-��&'�ก�#%��#'�0��"	#	.� /� "	#
.��0�ก	���%
;�'0���!
�	��-�� /.�0������#����#ก�#-:�
�0����*+��&��D,��':����#E!�''กx
<�y
�$	.� /��01, (*���� 
��
 �%��#, 2552) 

�
ก����ก�������
������������ก��'.�
��ก��
.�
��&'�'��: �#!��'�	����
�
%	;'!ก,'

�,�-�! ������-กก���	ก,'
�,�-�! ��<�ก���0����#����������/�ก �#�#%�	�ก���,�-�! �#�#%�	�ก��%��$�
���*�#
�
'�0��0	���,�-�! "	#�#�#%�	�ก��%��$�%�	;$'
 0��,��ก��0	���,�-�! -,'ก��456
-��!��

ก��
.�0
��
�$&'�	.� /��
���*+�����0	��-�!-,'	.� /��01,"	#	.� /�-��"��%*2!3,'�
�'� /.�0���
*8����';$
n  �,���	-,'ก��ก�#���&'�ก	:,�-��'�,�� %
;$'���ก	�ก��#&'�ก	:,�-��'�,��D�ก����:�
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!���E�� e�$�E!�/,�
�01,%*I
���*+���#%�H�	.� /��01,"	#	.� /�-��
�$'��,�
�#�# �,�:
"�� /����D

.�ก����ก��!���ก��-�!-,'	.� /��01,"	#	.� /�-��E!� �,-�'�%*2!
���%
���
��0
��
�'� '�ก
���
ก	:,�-��'�,��
�$/
����ก��%*I
���*+��
�$ !����ก��-�!-,'	.� /��01,"	#	.� /�-��"��%*2!3,'�
�'�
%
,�
��
 e�$����*+���# !����ก����ก��"	#ก�������	
�$�	����	��ก�
 ���
.��0�ก	:,�-��'�,����ก��
ก�#���
�$ �,0	�ก0	�� 

 
2.2.4 ก�	�	#%�)�ก�	,-.��������ก�	��� ������*�$������ ��$������ 
�����	/����D*�#%��
ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,�-�!  !���กก��

������&�'��	E!�ก��e�กD�����*+�� /��%ก-'�ก�� "	#ก��-����,��ก�����*+�� e�$�'�����������
%ก�$��ก��'�ก��
���	�
�ก&'����#	.� /�0�:!
.�0
��
�$%*I
"
�
�� !��
�� 

2.2.4.1 *�����A�กก�	��ก%���*�$������� (subjective data) 
1.) �������/�ก"
,
'�!'�!
�'� (feeling of fullness) ���*+��
�$ !����ก��

�,�-�!3,'�
�'��#�����#	.� /�0�:!
.�0
��
�$0	���,�-�! E!�	.� /��# �,��ก�����-��"�����%�	;$'
 

.��0���ก��/#/�&'�"กH/"	#/��
�.�����
	.� /� %*I
�.�
�
��ก ��กก��
�$ �,/����D&��"กH/
"	#/��
�.�''ก��ก	.� /� !� 
.��0����*+��%ก�!'�ก��"
,
'�!'�!
�'� e�$����*+��/����D�'ก�������/�ก
"
,
'�!'�!
�'�0�;'���� �,/:&/����

�'� !� (Craven & Hirnle, 2003) �

��ก	��ก�
%�;$'	.� /�
%��$���ก�����-��"�����%�	;$'
 �#
.��0�"ก�/
�$/#/��
	.� /�D�ก&��''ก
��
���0
�ก ���*+����� �,
���/�ก"
,
'�!'�!
�'� e�$�/����D�,�3��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /� !� 

2.) ก�����	� (flatus) �;' ก��
�$"ก�/�

��%!�
'�0��/,�
	,��D�ก&��
''ก��
��
���0
�ก e�$�*ก-�"��
�%����
	.� /��01,�#/����"ก�/
�$*�#ก'�!������F�'
 ! 
''ก e!F ��%<
 "	# �E!�%�
 
'ก��ก
�������"ก�/
�$"��,��กก�#"/%	;'!%&�� *�
	.� /� 
.��0�
	.� /��01,��"ก�/E!�*ก-�*�#��� 7-10 	�-�-,'��
 "	#D�ก&��''ก
��
���0
�ก%�;$'��*�����ก��
�	�-"ก�/��กก�,�*ก-�*�#��� 0.6 	�-�-,'��
 e�$�ก��&��"ก�/
��%*I
�	��กก��%�	;$'
 0�&'�	.� /�

�$%��$�&��
��กก��D�ก�#���%�;'�-,'�
��ก	���%
;�'&'�	.� /��01, (Craven & Hirnle, 2003;  Guyton, 
2006) !��
��
%�;$'���*+����ก�����	�%ก�!&��
���0	���,�-�! �#/����D�,�3��ก��456
-��!��
ก��
.�
0
��
�$&'�	.� /� !� 

3.) ก��&��D,��':����# (defecation) E!�*ก-�	.� /�-���# �,��':����# 
�ก%��
�
ก���
�$��ก��%�	;$'
 0�"�����%�	;$'
'�,���:
"�� (mass movement) ���
.��0���ก���	�ก
':����#%&�� *�
	.� /�-�� 0	����ก
��
���%ก�!*u�ก�����-'�/
'�'�-E
��-� 
.��0���ก�����-��&'�
	.� /�-��"	#��ก���	��-��&'�ก	���%
;�'0���!
���0
�ก ���
.��0���ก��&��D,��':����#%ก�!&��
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(3����w
F -,'/ก:	"ก��, 2542) e�$�*ก-�����D�$�
ก��&��D,��':����#'��,�#0�,�� 1-2 �����-,'��
 D�� 2-3 
��
-,'����� E!�':����#*ก-��#��	�ก��#
:,� %*I
ก�'

��ก�#�'ก /.�0���':����#
�$��� �,%*I
*ก-�
�#��	�ก��#%0	� 	.�	��%	Hก (Craven & Hirnle, 2003) 
���
��0�ก���*+�����0	���,�-�!��ก��&��D,��
':����#%ก�!&��
 "/!��,�	.� /��01,��ก��%�	;$'
 0�"�����%�	;$'
'�,���:
"�� (mass movement) 
e�$�/����D�,�3��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /� !� 

2.2.4.2 *�����A�กก�	�	�A	��$ก�� (objective data) 
1.) %/���ก��%�	;$'
 0�&'�	.� /� (bowel sound) �;' ก��48�%/���
�$%ก�!

��กก�����-��&'�	.� /� E!��3�0�48�!��
 diaphragm ����
0
��
�'�
��� 4 /,�
-��%&H�
���ก� E!�
%��$���ก/,�
	,��!��
&�� e�$�%*I
-.�"0
,�
�$�# !���
%/���ก�����-��&'�	.� /�3�!%�

�$/:! %
;$'���ก
%*I
�'�-,'�#0�,��	.� /�%	Hก/,�
*	��ก��	.� /��01,/,�
-�
 (ileocecal junction) /.�0������*+��
�$��
/�����
�����ก-,'ก��%��;$'� suction �����ก��*2!%��;$'� suction 3�$�����ก,'
48�%/���ก��
%�	;$'
 0�&'�	.� /� %�;$'*�'�ก�
%/�����ก�
 "	#�
ก��48�%/���ก��%�	;$'
 0�&'�	.� /�"-,	#
/,�
���48�'�,��
�'� 1-2 
�
� E!�/����D/��%ก-	�ก��#%/���"	#�.�
�
�����-,'
�
� !� e�$��

���#*ก-��# !���
%/���!��ก�H'ก ก�H'ก �	���%

�.�''ก��ก&�!%ก�!&��
����
 5-15 ��
�
����0	��
.�
0�48�����
0
��
�'� "	#E!�*ก-�	.� /���'�-��ก��%�	;$'
 0�*�#��� 5-34 �����-,'
�
� "-,�

���*+�����0	���,�-�!3,'�
�'��# �,��%/���ก��%�	;$'
 0�&'�	.� /�%*I
%�	� 1-3 ��
0	���,�-�! 
0	����ก
��
����,'�n  !���
%/���ก��%�	;$'
 0�&'�	.� /�ก	���;
�� e�$�/����D�,�3���,�	.� /���ก��
456
-��!��
ก��
.�0
��
�$ (Craven & Hirnle, 2003; Bickley & Szilagyi, 2009)  

��กก��
�
�
����ก���%ก�$��ก��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�0	���,�-�! 
��%��;$'��;'
�$%ก�$��&�'�!��-,' *
�� 

1. "��*�#%��
'�ก��
�'�';! &'� Wattanawech (2002)  e�$�!�!"*	���
��ก"��*�#%��
'�ก��
�'�';!&'� /��0�:! ��w
<�11ก��� *�#ก'�!��� 1.) �������/�ก"
,
'�!
'�!
�'� *�#%��
E!��3� Visual Analogue Scale 2.) ก��%�' 3.) ก�����	� 4.) '�-��ก��%�	;$'
 0�
&'�ก�#%��#'�0��"	#	.� /� "	# 5.) &
�!%/�
�'���&'��'�
�'��#!��/#!;' e�$�*�#%��
'�ก��

�'�';!�
���*+�����0	���,�-�!3,'�
�'�'�,��-,'%
;$'�
:ก��
�
%�	�%!���ก�
-���"-,��

�$ 1 �
D����

�$ 
3 0	���,�-�! 

2. "��*�#%��
'�ก��
�'�';! &'� ��	� ���*�#%/��z "	#��# (2548) 
e�$�!�!"*	�����ก"��*�#%��
'�ก��
�'�';!&'� 
������ ��w
%�3 *�#ก'�!��� 1.) �������/�ก
"
,
'�!'�!
�'� *�#%��
E!��3� Visual Analogue Scale 2.) ก��%�' 3.) ก�����	� 4.) '�-��ก��
%�	;$'
 0�&'�ก�#%��#'�0��"	#	.� /� "	# 5.) &
�!%/�
�'���&'�
�'��#!��/#!;' E!�
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*�#%��
'�ก��
�'�';!�
���*+��
���%�30	���,�-�!
��0
��
�'�'�,��-,'%
;$'�
:ก��
�
%�	�%!���ก�

-���"-,��

�$ 1 �
D����

�$ 5 0	���,�-�! 

3. "��*�#%��
'�ก��
�'�';! &'� 0
�%���� 3�
'��� (2550) e�$�
!�!"*	�����ก"����

�ก�#!�������:
"��&'�'�ก��
�'�';!&'� ���#!� ��-
/:���� "	#"��
*�#%��
'�ก��
�'�';!&'� 
������ ��w
%�3 *�#ก'�!��� 1.) �������/�ก*�!"
,
'�!'�!
�'� 
*�#%��
E!��3� Verbal Numberical Rating Scale 2.) ก��%�' 3.) ก�����	� 4.) '�-��ก��%�	;$'
 0�
&'�ก�#%��#'�0��"	#	.� /� "	# 5.) &
�!%/�
�'���&'��'�
�'��#!��/#!;' E!�*�#%��

'�ก��
�'�';!�
���*+��0	���,�-�!
�$��
 -'�,��-,'%
;$'�
:ก��
 ��
	# 5 ����� 
:ก 4 3�$�E�� -���"-,��

�$ 
1 �
D����

�$ 4 0	���,�-�! 

4. "��*�#%��
���#
�'�';! &'� %
����-
F /���� (2552) e�$�/����&��

��กก��
�
�
����ก���
�$%ก�$��&�'� E!�*�#%��
���#
�'�';! 4 !��
  !�"ก, 1.) �������/�ก"
,

'�!'�!0�;'0���� �,/#!�ก 2.) ก��%�' 3.) ก�����	� "	# 4.) '�-��ก��%�	;$'
 0�&'�	.� /� E!�
*�#%��
���#
�'�';!�
���*+��/��'��:
�$ !����ก���,�-�!3,'�
�'�'�,��-,'%
;$'�
:ก��
�
%�	�%!���ก�

-���"-,��

�$ 1 �
D����

�$ 5 0	���,�-�! 

5. ก��*�#%��
ก��
.�0
��
�$&'�	.� /����0	���,�-�!*2!
���%
��� &'� 
Shibata et al. (2006) *�#ก'�!���ก��*�#%��
 3 !��
  !�"ก, 1.) ����D�$�
ก��&��D,��':����# 2.) 
	�ก��#&'�':����# (%*I
ก�'
, %ก;'�%*I
ก�'
, %ก;'�%0	�, %0	�) "	# 3.) �#!��ก��&��D,��':����#
-'
ก	���;
 (
:ก��
, 4-6 ��
-,'/�*!�0F, 1-3 ��
-,'/�*!�0F, ��������%�;$'D,��':����#%0	�,  �,D,��
':����#-'
ก	���;
) 


'ก��ก
����กก����ก��&'� Stevens et al. (1998); Cali et al. (2000) "	# Han-Geurts 
et al. (2007) ��ก��*�#%��
ก��456
-��!��
ก��
.�0
��
�$&'�	.� /���ก'�ก��
���	�
�ก !�"ก,
�#�#%�	�ก�����	������"�ก �#�#%�	�ก��&��D,��':����#�����"�ก %/���ก��%�	;$'
 0�&'�	.� /�  
"	#�������/�ก"
,
'�!'�!
�'�  

��กก��
�
�
%'ก/����
��������,�  �,��%��;$'��;'
�$�.�%��#�
ก��*�#%��
ก��456

-��!��
ก��
.�0
��
�$&'�	.� /�E!�-�� �����������!�!"*	�%��;$'��;'��ก"��*�#%��
���#
�'�';! 
&'�%
����-
F /���� e�$�%*I
%��;$'��;'
�$�3�ก�����*+��
�$ !����ก���,�-�!%*2!3,'�
�'�%3,
%!���ก��ก	:,�
���*+��
�$/
����ก�� '�ก
���%*I
%��;$'��;'
�$��'��F*�#ก'��ก	�%����ก��'�ก��
���	�
�ก&'����#
	.� /�0�:!
.�0
��
�$0	���,�-�!  !�"ก, 
�'�';!  �,���	�  �,&��D,��':����# "	# �,��%/���ก��
%�	;$'
 0�&'�	.� /� (Holte & Kehlet, 2000; Kurzl & Sessler, 2003; Rowbotham et al., 2006) 
!��
��
�
ก����ก�������
�� �������������w
�"��*�#%��
ก��456
-��!��
ก��
.�0
��
�$&'�	.� /� e�$�
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!�!"*	�����ก"��*�#%��
���#
�'�';! E!���'��F*�#ก'� 4 !��
  !�"ก, 1.) �������/�ก"
,
'�!
'�!
�'� 2.) ก�����	� 3.) ก��&��D,��':����# "	# 4.) %/���ก��%�	;$'
 0�&'�	.� /� E!����������#
*�#%��
ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�
:ก��
 -���"-,��

�$ 1 D����

�$ 5 0	���,�-�! %3,
%!���ก��
"��*�#%��
���#
�'�';! %
;$'���ก	.� /��01,�#��ก��456
-��!��
ก��
.�0
��
�$3��
�$/:!�
��

�$ 5 
0	���,�-�! (Schuster & Montie, 2002; Kurzl & Sessler, 2003) "	#ก��456
-��!��
ก��
.�0
��
�$&'�
	.� /�0	���,�-�!�#%
�

�$ก��456
-��&'�	.� /��01,%*I
0	�ก/.���1 %
;$'���ก	.� /��01,��ก��456
-��3��
ก�,�	.� /�%	Hก (Holte & Kehlet, 2000; Kurzl & Sessler, 2003; Rowbotham et al., 2006)  

'�,�� �กH-��"��*�#%��
���#
�'�';!&'� %
����-
F /���� �	'��	:�-��3����!�

ก����ก�������
��%���� 3 '��F*�#ก'�  !�"ก,  �������/�ก"
,
'�!'�!
�'� ก�����	� "	#%/���ก��
%�	;$'
 0�&'�	.� /� "-,���&�!ก��*�#%��
ก��&��D,��':����#  e�$�%*I
-��3����!ก��456
-��!��
ก��
.�
0
��
�$&'�	.� /�
�$/.���1 E!�%�;$'�,��ก����ก��&��D,��':����#%ก�!&��
�#/����D�,�3�� !��,�	.� /��01,
��ก��%�	;$'
 0�"�����%�	;$'
'�,���:
"�� (mass movement) (3����w
F -,'/ก:	"ก��, 2542) !��
��

�����������%��$�ก��&��D,��':����#�
"��*�#%��
ก��456
-��!��
ก��
.�0
��
�$&'�	.� /� "	#-�!ก��
*�#%��
ก��%�'�
"��*�#%��
���#
�'�';!''ก!��� %
;$'���กก��%�'%*I
ก����� 	,"กH/
�$'��,�

ก�#%��#'�0��''ก
��*�ก e�$�%*I
�	��กก��%�	;$'
 0�&'�ก�#%��#'�0��"	#	.� /�%	Hก ��ก
ก��/#/�&'�"ก�/�
ก�#%��#'�0��"	#	.� /�%	Hก
�$��ก%ก�
 * /,��	�0���ก���;!&���"	#E*+�
�'�&'�'����#!��ก	,�� 
.��0�����
3,'�
�'���"��!�
%��$���ก&��
 /,��	�0�%ก�!����"-ก-,��&'�
����!�
�#0�,��3,'�
�'�ก��3,'�'ก ���%ก�!ก����� 	,"กH/��กก�#%��#'�0��''ก��
��*�ก e�$� �,
%ก�$��&�'�ก��ก��
.�0
��
�$&'�	.� /��01, (Ohge & Levitt, 2006; %
����-
F /����, 2552) 

 
 

2.3  �@AA������������ก�	,-.��������ก�	��� ������*�$������ ��$������ 
2.3.1 ���Bก��ก�	,-.����*�$������ ��$������ 
'��:%*I
*8����
�$������/����
<Fก��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /� E!�'��:
�$%��$�

��ก&��
�#
.��0����<�/���&'��,��ก��������%/;$'�	�-����� /,��	�0��#��-,��n &'��,��ก��
�$
3,���
ก��ก	���;
/�,/���*ก-�
.�0
��
�$	!	� (กx���	 ����-� "	#������ %ก���31��w
�, 2546; 
Beers, 2006) ��ก/���D���/.��'�&'��,��ก��	!	� e�$��
/���#*ก-�/���D���
�$��'��,�#
%�����' "-,%�;$'�,��ก��%ก�!ก��%*	�$�
"*	���กE��0�;'/���"�!	�'� �#��'����#"	#����
/�!:	�
�,��ก��&'����
�$��'��:��ก&��
�#
�:!-��	� ���	-,'ก��456
�;
/���0	���,�-�! ���D��ก��
ก	����
.�0
��
�$�
ก��%�	;$'
 0�&'�	.� /����0	���,�-�!�#3��	�  '�ก
���	.� /��01,�#��ก��
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%�	;$'
 0�	!	� %
;$'���ก'��:
�$%��$���ก&��
�#
.��0�ก	���%
;�'�
�
��	.� /��01,�+'	� 
.��0���
%
;�'%�;$'%ก�$����
%&����"
�ก-���
�
��	.� /���ก&��
  	!ก��ก�#-:�
*�#/�
 parasympathetic /,��	
�0�ก�����-��&'�	.� /��01,	!	� (/:
<�3�� ��-#��
<Fก:	, 2544) *�#ก'�ก��ก��0	�$��'�FE�

�$
ก�#-:�
ก�����-��&'�	.� /��,�

�� endocrine, paracrine 0�;' neural pathways 	!	� ������	�0�
ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�3��ก�,�*ก-� (ก��� -�
-��	�3��#, 2549) 
'ก��ก
�����
�$��'��:
��ก&��
�#������

-,'ก�� !������ก	:,� opioid 	!	� %
;$'���ก/�!/,�
&'� &��
�
�,��ก��
%��$�&��
 /�!/,�
&'�
�.��
�,��ก��	!	� "	#�#!��'�	����
�
%	;'!	!	� 
.��0�x
<�y����'��,�

�,��ก��
�
"�� !�������
&
�!
�'�กH-�� 
.��0�%ก�!�	ก�#
�-,'ก��%�	;$'
 0�&'�	.� /���ก&��
 
(Bailes, 2000; Svatek et al., 2010) /,��	�0�	.� /���ก��456
-��	,�3�� /'!�	�'�ก��ก����ก��&'� 
Kronberg et al. (2011) e�$���ก��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /��
���*+�����0	��-�!-,'	.� /�
�01,"��/,'�ก	�'��.�
�
 413 ��� ���,� '��:-���"-, 60 *�&��
 */����D
.�
��ก��456
-��!��
ก��

.�0
��
�$&'�	.� /� !�'�,����
��/.���1
��/D�-� "	#��กก����ก��&'� Svatek et al. (2010)  e�$���ก��
ก��456
-��!��
ก��
.�0
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�$&'�	.� /��
���*+�����0	���,�-�!ก�#%��#*8//��#�.�
�
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���,� '��:
�$%��$���ก&��
%*I
*8����
�$/����D
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��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /� !�'�,����

��/.���1
��/D�-� /'!�	�'�ก��ก����ก��&'� Kim, Sano, Tomita & Takimoto, (2011) e�$���ก��
ก��456
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�$&'�	.� /��
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�$%��$���ก&��
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��/D�-�%3,
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2.3.2 	#���������)���%�L��ก���������ก��ก�	,-.����*�$������ ��$������ 
�#!��'�	����
�
%	;'!ก,'
�,�-�!%*I
-���,�3�����#E�3
�ก��&'����*+��ก,'
�,�-�! E!�

�#�3��,�'�	����
�
%	;'!
�$ !����ก��*�#%��
����
�#�#%�	� 1 %!;'
ก,'
�,�-�! (Garth, Newsome, 
Simmance & Crowe, 2010) 
���
���#!��'�	����
�
%	;'!
�$-$.�ก�,�*ก-� E!�
�'�ก�,� 3.5 ก���-,'
%!e�	�-� �#/,��	�0�	.� /���ก��/����"	#0	�$��'�FE�

�$����:�ก��
.�0
��
�$&'�	.� /��,�

�� 
endocrine, paracrine 0�;' neural pathways %3,
 motilin "	# cholecystokinin 	!	� 
.��0���
�'�FE�

�$ก�#-:�
ก�����-��&'�	.� /�	!	� *�#ก'�ก��ก��%ก�!�0�,&'� enterocyte "	# 
colonocyte 	!	� "	#�
��	.� /���ก�����
�.� 
.��0�	.� /���ก��456
-��!��
ก��
.�0
��
�$	,�3�� D��"��
�#��ก���0�'�	����
�
���*+�����0	���,�-�!E!�%�H� %�;$'%��$�����%&��&�
&'�'�	����
�
%	;'!�0�
ก	���;
/�,���#*ก-� กH �,/����D3,���0�	.� /���ก��456
-��%�H�&��
"-,'�,���! (ก��� -�
-��	�3��#, 
2549; Lohsiriwat et al., 2007) /'!�	�'�ก��ก����ก��&'� Kronberg et al. (2011) e�$���ก��ก��456
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-��!��
ก��
.�0
��
�$&'�	.� /��
���*+�����0	��-�!-,'	.� /��01,�.�
�
 413 ��� ���,� �#!��'�	��
��
�
%	;'!ก,'
�,�-�!������/����
<Fก��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�'�,����
��/.���1
��
/D�-� "	#��กก����ก��&'� Millan et  al. (2012) e�$���ก��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /��

���*+�����0	���,�-�!�#%�H�	.� /��01,"	#	.� /�-���.�
�
 773 ��� ���,� ���#'�	����
�
%	;'!-$.���
����/����
<Fก��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�	,�3��'�,����
��/.���1
��/D�-� /'!�	�'�ก��
ก����ก��&'� Lohsiriwat et al. (2007) e�$���ก��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /��
���*+��
���0	���,�-�!�#%�H�	.� /��01,!��
&���.�
�
 84 ��� ���,� ���#'�	����
�
%	;'!-$.�%*I
*8����
�$
/����D
.�
��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�	,�3�� !�'�,����
��/.���1
��/D�-� '�,�� �กH-��
��กก����ก��&'� Lohsiriwat et al. (2008) e�$���ก��*8����%/�$��-,'ก��%ก�!���#"
�กe�'
���0	��
�,�-�!�#%�H�	.� /�-���.�
�
 244 ��� ���,� �#!��'�	����
�
%	;'!ก,'
�,�-�! �,/����D
.�
��ก��
456
-��!��
ก��
.�0
��
�$&'�	.� /� !� 

 
2.3.3 (����)�กก�$��ก���������ก��ก�	,-.����*�$������ ��$������       
������-กก���	ก,'
�,�-�! %*I
����%����!
�$%ก�!��กก��D�ก�:ก���������$
��

*	'!���&'��:��	�
�#�#ก,'
�,�-�! E!�/�$��:ก���'�������� 0�;'%ก�!��กก����!ก���F	,��0
�� 
"	��
.��0�%ก�!ก��%*	�$�
"*	�
��!��
�,��ก��"	#��-��&��
 (Spielberger & Sydeman, 1994) E!�
������-กก���	"�,�''ก%*I
 2 *�#%�
  !�"ก, 

1.) ������-กก���	&�#%�3�1 (State Anxiety or A-State) %*I
������-กก���	
�$%ก�!
&��
ก���:��	�
%0-:ก���F0
�$�n �
	�ก��#
�$%ก�!&��
%*I
��������� 
.��0��:��	%ก�!�������/�ก �,/:&
/��� -��%����! ก�#�
ก�#�����  �,�'�� e�$������:
"��"	#�#�#%�	��#"-ก-,��ก�
�
"-,	#
�:��	&��
'��,ก���:�	�ก��� ก��%���
��� "	#*�#/�ก���F�
'!�-&'��:��	 

2.) ������-กก���	"�� (Trait Anxiety or A-Trait) %*I
������-กก���	
�$%*I
�

	�ก��#%a��#&'��:��	 ��	�ก��#�,'
&�����
�$"	# �,*��ก�''ก��%*I
�x-�ก���E!�-�� "-,�#
%*I
-��%/���"	#%��$������:
"��&'�������-กก���	�
&�#%�3�1ก��/D�
ก���F
�$%*	�$�
"*	� 

/.�0���������-กก���	�
�#�#ก,'
�,�-�!%*I
*u�ก�����-'�/
'�&'��:��	
�$"-ก-,��
ก�
 ��กก������������0���&'�ก���,�-�!
�$"-ก-,��ก�
 
.��0����*+������
������ก	��"	#��-ก
ก���	%ก�$��ก��ก���,�-�! e�$�����ก	��"	#������-กก���	
�$�� !��,'�  !�"ก, ก	������%�H�*�!0�;'
���� �,/:&/����
�#0�,��"	#���0	���,�-�! ก	�� �,0����ก/�������%�H�*+�� "	# �,
���
/���&'�-
%'����0	���,�-�! (/:
��F ��

�F�0%/D��� "	#
�

� %	Hก/��/!�y, 2549) 
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%��;$'��;'
�$�3�*�#%��
������-กก���	 
%��;$'��;'
�$�3�*�#%��
������-กก���	��0	��3
�! /.�0���%��;$'��;'*�#%��
�������/�ก

!���-
%'�
�$
����3�ก�
"��,0	��  !�"ก, 
1.) "����!������-กก���	 &'�/*2	%�'�F%ก'�F"	#��# ��3;$'%���ก�,� State-Trait 

Anxiety Inventory (STAI)  %*I
"����!�������/�ก&'�-
%'�
�$%ก�!&��
�
/D�
ก���F
�$�n  * 0�;'
%0-:ก���F%�;$'����
�$%a��#%��#��e�$�%3;$'�E�� */�,������-กก���	 E!�"�,�%*I
"����!������-ก
ก���	&�#%�3�1 "	#"����!������-กก���	"��"�� 
���
��"����!������-กก���	&'�/*2	%�'�F
%ก'�F"	#��# !��,�
ก��-���/'�����-��-��E���/���� (Construct Validity) E!���<� known 
group technique e�$�
.�ก����ก��ก��
�ก��ก���
�0���
��	��4'��!� �.�
�
 194 �
 �
/D�
ก���F

�$"-ก-,��ก�
 4 /D�
ก���F �;' ���#�,'
�	�� ���#*ก-� ���#/'� "	#���#%����!��กก��!�
����
-F%����! �	*��ก��,��#"

%a	�$�&'�������-กก���	&�#%�3�1������"-ก-,��ก�
'�,����

��/.���1
��/D�-� E!����#"

��ก
�'� *0���ก-��/D�
ก��F  !�"ก, 32.70, 36.99, 42.01 "	# 
50.03 -��	.�!�� (Spielberger, Gorsuch & Lushene, 1970) /.�0����
*�#%
� 
������
.�%��;$'��;'
��!������-กก���	&�#%�3�1a���"*	%*I
���� 
�E!� 
�-�� �3��ก!�, /��x!� ��ก��E���
� "	#
��	� 
�//��/:& ���3�ก�
'�,��"��,0	�� �,�
ก��-���/'���0	��ก	:,�*�#3�ก�  ���%*I
%��;$'��;'

�$ !���-�z�
 

2.) ��-���!������-กก���	E!�ก��%*����%
���!���/��-� (Visual Analogue Scale) 
&'�ก��F%�'�F/�
 %*I
ก��D��������&'�������-กก���	 E!� �,������%a��#%��#�� *
�$%�;$'����
0�;'%0-:ก���F-,��n 
�$%3;$'�E�� */�,������-กก���	 �.�D����	�ก��#%*I
%/�
-��"
�
'
��� 10 
%e
-�%�-� (Gaberson, 1991) 

�
ก����ก�������
����������%	;'ก�3�"����!������-กก���	&'�/*2	%�'�F%ก'�F"	#��# 
a���"*	%*I
���� 
�E!� 
�-�� �3��ก!�, /��x!� ��ก��E���
� "	#��	� 
�//��/:& E!��3�3:!
"����!������-กก���	&�#%�3�1 (State Anxiety Inventory): Form x-1 �
ก��*�#%��
������-ก
ก���	&'����*+�� %
;$'���ก%*I
"����!
�$/����D�������������/�ก&'����*+���
�#0�,���'ก���,�-�!
%�;$'%3;$'�E�� */�,������-กก���	&'����*+��ก,'

�$�#%�3�1ก��ก���,�-�! "	#%*I
"����!
�$������
	#%'��!�
ก��*�#%��
�������/�ก&'����*+��
����
%3����ก"	#%3��	� �
&�#
�$��-���!������-ก
ก���	E!�ก��%*����%
���!���/��-� %*I
ก��/'�D��������-กก���	�
������%
,�
��
 

������-กก���	ก,'
�,�-�!%*I
*8����
�$ก�#-:�
ก��0	�$� Catecholamine �
�,��ก�� %*I

�	�0� catecholamines �
ก�#"/%	;'!/��&��
 e�$��#ก�#-:�
�#��*�#/�
 sympathetic �0�
.���

��ก&��
�,�

���#��*�#/�
/,�
ก	�� E!���*�#/�
ก,'
*�*�#/�

�$''ก����ก &/�
0	��
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�#!��
���'ก
�$ 5 D���#!��%'�
�$ 2 �#/,�/�11�� *�0�ก��%e		F*�#/�
&'�*�*�#/�
-,��n 
�$
'��,
'ก
��%!�
'�0�� (prevertebral ganglia)  !�"ก, *�*�#/�
 celiac, *�*�#/�
 superior 
mesenteric "	#*�*�#/�
 inferior mesenteric ���%*I
/�%0-:/.���1
�$
.��0�%ก�!*u�ก�����-'�/
'�
'�-E
��-��
ก���������ก��
.�0
��
�$&'�	.� /� 
.��0�0	'!%	;'!�

��%!�
'�0��0!-�� /,��	�0�ก��
%�	;$'
 0�&'�	.� /�	!	���กก��&�!%	;'!��%	���� ���
������	�
ก��	!����D�$"	#'�-��ก��%ก�!
 44���
ก	���%
;�'%����&'�ก�#%��#'�0��"	#	.� /� ���ก,'�0�%ก�!ก���������ก��0!��!-��&'�	.� /� 
(3����w
F -,'/ก:	"ก��, 2542; Asher, 2004) 
.��0�	.� /���ก��456
-��!��
ก��
.�0
��
�$	,�3�� 
/'!�	�'�ก��ก����ก��&'� Wattanawech (2002) e�$���ก��ก��
.�0
��
�$&'�	.� /��
���*+��0	��
�,�-�!3,'�
�'��.�
�
 111 ��� ���,� ������-กก���	0	���,�-�!%*I
*8����
�$/����D�,��
.�
��ก��

.�0
��
�$&'�	.� /��
��

�$ 1 � 3 ���0	���,�-�! !� ��'�	# 24.5, 33.6 "	# 41.9 -��	.�!�� "	#�

&�#%!���ก�
��� �,��ก����ก��D��'.�
��ก��
.�
��&'�������-กก���	ก,'
�,�-�!-,'ก��456
-��!��
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.�0
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�$&'�	.� /� 

 
2.3.4 �)J�ก�	� ���	#$��(���	���Eกก��ก�	,-.����*�$������ ��$������ 
ก���0����#����������/�ก"��
�$��,��ก�� (General anesthesia) ���	-,'ก��
.�0
��
�$

&'�	.� /� E!�''กx
<�y-,'�#��*�#/�
/,�
ก	��
�$����:�ก��
.�0
��
�$&'�	.� /�  e�$����	�0�%ก�!
ก��%*	�$�
"*	���*"��ก��/,��,�
&'�ก�#"/ 44���
%e		F&'�ก	���%
;�'%�����
ก�#%��#'�0��
"	#	.� /� %��$�ก��0	�$�&'�adrenalin e�$��#���	 *ก�#-:�
*�#/�
 sympathetic �0�
.���
��ก&��

�,�

���#��*�#/�
/,�
ก	�� E!���*�#/�
ก,'
*�*�#/�

�$''ก����ก &/�
0	���#!��

���'ก
�$ 5 D���#!��%'�
�$ 2 �#/,�/�11�� *�0�ก��%e		F*�#/�
&'�*�*�#/�
-,��n 
�$'��,
'ก

��%!�
'�0�� (prevertebral ganglia)  !�"ก, *�*�#/�
 celiac, *�*�#/�
 superior mesenteric 
"	#*�*�#/�
 inferior mesenteric ���%*I
/�%0-:/.���1
�$
.��0�%ก�!*u�ก�����-'�/
'�'�-E
��-��

ก���������ก��
.�0
��
�$&'�	.� /� -	'!�
��ก��/����"	#0	�$��'�FE�

�$����:�ก��
.�0
��
�$&'�
	.� /��,�

�� endocrine, paracrine 0�;' neural pathways %3,
 motilin 	!	� /,��	�0�ก��456
-��
!��
ก��
.�0
��
�$&'�	.� /� �,!� /.�0���ก���0����#����������/�ก"��%a��#
�$ (Local anesthesia) 
/����D�������ก��ก�#-:�
�#��*�#/�

.�%&��
�$ *ก�#-:�
 endocrine "	#ก��-'�/
'�-,'
����%����!&'��,��ก����กก���,�-�! �������ก��
.�''ก&'� sympathetic reflex "	#%��$� splanchnic 
blood flow  e�$��#3,��	!�#�#%�	�ก��%ก�!���#	.� /�0�:!
.�0
��
�$ (ก��� -�
-��	�3��#, 2549; ��z
�	 /�
-�#ก�	, 2551) /'!�	�'�ก��ก����ก��&'� Leon-Casasola, Karabella & Lema (1996) e�$�
��ก����<�ก���0����#����������/�ก�
���*+��
�$ !����ก���,�-�!�!	�ก''ก
��0
��
�'��.�
�
 68 ��� 
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���,� ���*+��
�$ !�������#����������/�ก"��%a��#
�$
�� epidural �,��ก��ก���0����#����������/�ก

�$��,��ก��&
�!
�'���ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�%�H�ก�,����*+��
�$ !�������#����������/�ก
"��
�$��,��ก��%������<�%!���'�,����
��/.���1
��/D�-� "	#��กก����ก��&'� Stevens et al. (1998) 
e�$���ก����<�ก���0����#����������/�ก�
���*+��
�$ !����ก���,�-�!-,'�	�ก0��ก�.�
�
 40 ��� ���,� 
���*+��
�$ !�������#����������/�ก"��%a��#
�$
�� epidural �,��ก��ก���0����#����������/�ก
�$�
�,��ก��&
�!
�'���ก��456
-��!��
ก��
.�0
��
�$&'�	.� /�%�H�ก�,����*+��
�$ !�������#����������/�ก
"��
�$��,��ก��%������<�%!���'�,����
��/.���1
��/D�-� 

 
2.3.5 	#�#%���ก�	������ก��ก�	,-.����*�$������ ��$������ 
�#�#%�	�ก���,�-�!%*I
*8����
�$���	-,'ก��456
-��!��
ก��
.�0
��
�$&'�	.� /� E!�

�#�#%�	�ก���,�-�!���
�
�#
.��0�	.� /� !����ก�����-�'�%*I
%�	�
�
�
�#0�,��ก���,�-�! e�$��#
ก,'�0�%ก�!*u�ก�����-'�/
'�-,'ก��'�ก%/�%a��#
�$ (Mythen, 2005) "	#3�ก
.��0���ก��0	�$�/��
'�ก%/��
%
;�'%�;$'&'�
��%!�
'�0�� E!�/��
�$0	�$�''ก����ก�
�#�#"�ก  !�"ก, nitric oxide (ก�
�� -�
-��	�3��#, 2549) e�$�%*I
/��
�$��0
��
�$�
ก���������ก�����-��&'�ก	���%
;�'%�����
��	.� /� 
(3����w
F -,'/ก:	"ก��, 2542) "	#�#/,��	�0�	.� /���ก��456
-��!��
ก��
.�0
��
�$0	���,�-�!	,�3�� 
/'!�	�'�ก��ก����ก��&'� Ay et al. (2011) e�$���ก��ก��456
-��!��
ก��
.�0
��
�$&'�	.� /��

���*+�����0	���,�-�!3,'�
�'��.�
�
 103 ��� ���,� �#�#%�	�ก���,�-�!%*I
*8����
�$������/����
<F
"	#/����D
.�
���#�#%�	�ก��456
-��!��
ก��
.�0
��
�$&'�	.� /� !�'�,����
��/.���1
��/D�-� 
/'!�	�'�ก��ก����ก��&'� Hollenbeck et al. (2005) e�$���ก��ก��%ก�!���#	.� /�0�:!
.�0
��
�$
���
�
�
���*+�����0	���,�-�!ก�#%��#*8//��#�.�
�
 2,538 ��� ���,� �#�%�	�ก���,�-�!%*I

*8����
�$������/����
<Fก��ก��%ก�!���#	.� /�0�:!
.�0
��
�$���
�
'�,����
��/.���1
��/D�-� 

 
2.3.6 	#�#%���ก�	%	)��	���	#����� �	 ��$������ก��ก�	,-.����*�$������ ��$������  
ก��%��$����*�#
�
'�0��0	���,�-�!	,�3�� E!����*+��������!
�.�"	#'�0��0	���,�-�!

%*I
%�	�
�
�#
.��0�
��%!�
'�0�� �, !����ก��ก�#-:�
ก�������!-�� 
.��0�	.� /���ก��456
-��!��

ก��
.�0
��
�$	,�3�� (ก��� -�
-��	�3��#, 2549) �
&�#
�$ก��%��$����*�#
�
'�0��E!�%�H�-���"-,
�#�#"�ก0	���,�-�!  !����ก��%/
'"
#�,���*�#E�3
F�
ก��3,��	!�#�#%�	�&'����#	.� /�0�:!

.�0
��
�$0	���,�-�! !� (Lewis, Egger, Sylvester & Thomus, 2001) E!�'�0��
�$���*�#
�
%&�� *
%�;$'-ก	���D��
��%!�
'�0�� �#���	�0�%ก�!ก���;!&���/,�
&'�
��%!�
'�0�� 
.��0�%ก�!ก��
ก�#-:�
-��������
��ก	 (mechanical receptors) 
�$'��,�
���%��3��
ก	���%
;�'&'�
��%!�
'�0���
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�#��*�#/�
����

��%!�
'�0�� (enteric nervous system) /.�0���/��%�����ก'�0��"	#
/��%���
�$%ก�!��กก���,'�'�0��
�$���*�#
�
%&�� *�# *ก�#-:�
-��������
��%��� (chemoreceptors) 

�$'��,�
���%��3��
%�;$'�:
��%!�
'�0���
�#��*�#/�
����

��%!�
'�0�� (enteric nervous 
system) e�$�
���-��������
��ก	"	#-��������
��%����#���/�11��%&����"	��/,�/�11���,�

�� vagus 
nerve "	# pelvic nerve  *���%/�
*�#/�
 parasympathetic ��ก
��
%/�
*�#/�
 parasympathetic 
�#��ก��"*	�	%�;$'ก��-'�/
'�"	��/,�/�11��ก	����
�� vagus nerve ���	 *%��$�ก��
.�
0
��
�$&'�	.� /�%	Hก"	#	.� /��01,/,�
�
 "	#/,�/�11��ก	����
�� pelvic nerve ���	 *ก�#-:�

	.� /��01,/,�
	,�� (3����w
F -,'/ก:	"ก��, 2542) /,��	�0�%ก�!ก�����-��&'�
��%!�
'�0��'�,��
%*I
�#�� 2 "��  !�"ก, 1.) ก�����-��"�����%�	;$'
 (peristalsis) 
.��0�%ก�!ก��%�	;$'

�$&'�'�0��
 */�,
��%!�
'�0��/,�
*	�� "	# 2.) ก�����-��"��%*I
*	�'� (segmentation) 
.��0�%ก�!ก��
�	:ก%�	��&'�'�0��ก��
�.��,'� (ก��� -�
-��	�3��#, 2549) 
.��0�%ก�!ก��456
-��!��
ก��
.�0
��
�$
&'�	.� /�-���� 
'ก��ก
��'�0���
ก�#%��#'�0���#
.��0�ก�#%��#'�0���;!&���"	#/,�
/�11��%&���#��*�#/�
/,�
ก	�� ��ก
��
"*	�	"	#/,�/�11��''ก��
��%/�
*�#/�
 
parasympathetic E!�/,��,�
��
�� vagus nerve  *ก�#-:�
	.� /��01,/,�
�
 "	#�,�

�� pelvic 
nerve  *ก�#-:�
	.� /��01,/,�
	,�� /,��	�0�	.� /��01,��ก��%�	;$'
 0�"�����%�	;$'
'�,��
�:
"�� (mass movement)  (3����w
F -,'/ก:	"ก��, 2542) /'!�	�'�ก��ก����ก��&'� Stewart et al. 
(1998) e�$���ก��ก��%��$����*�#
�
'�0��E!�%�H��
���*+�����0	��-�!-,'	.� /��01,"	#	.� /�-��
"��%*2!3,'�
�'��.�
�
 80 ��� ���,� ก��%��$����*�#
�
'�0��E!�%�H��#/,��	�0���ก��456
-��
!��
ก��
.�0
��
�$&'�	.� /�%�H�ก�,�ก��%��$�'�0��-���#�#%�	�*ก-�'�,����
��/.���1
��/D�-� 
/'!�	�'�ก��ก����ก��&'� Nekeeb et al. (2009) e�$���ก��ก��%��$����*�#
�
'�0��E!�%�H��

���*+��
�$ !����ก��-�!-,'	.� /��01,�.�
�
 120 ��� ���,� ก��%��$��0����*�#
�
'�0��E!�%�H�
���0	���,�-�!�#
.��0�	.� /���ก��456
-��!��
ก��
.�0
��
�$%�H�ก�,�ก��%��$��0�'�0��-���#�#%�	�
*ก-�'�,����
��/.���1
��/D�-� "	#��กก����ก��
.��,'�&'� Consoli, Fonseca, Silva & Correia, 
(2010) e�$���ก��ก��%��$����*�#
�
'�0��E!�%�H�0	���,�-�!�
���*+��
�$ !����ก��-�!-,'	.� /��01,
�.�
�
 29 ��� ���,� ก��%��$��0�'�0��E!�%�H�0	���,�-�!�#
.��0�	.� /���ก��456
-��!��
ก��
.�
0
��
�$%�H�ก�,�ก��%��$����*�#
�
'�0��-���#�#%�	�*ก-�'�,����
��/.���1
��/D�-�%3,
%!���ก�
 "-,
'�,�� �กH-�������ก����ก��
�$�0��	&�!"���ก���	ก����ก��!��ก	,�� E!���กก����ก��&'� Han-
Geurts et al. (2007) e�$���ก��ก��%��$����*�#
�
'�0��E!�%�H��
���*+��
�$ !����ก���,�-�!	.� /��01,
"	#	.� /�-��"��%*2!3,'�
�'��.�
�
 128 ��� ���,�  ก��%��$����*�#
�
'�0��E!�%�H��0��	�

ก��456
-��!��
ก��
.�0
��
�$&'�	.� /� �,"-ก-,����กก��%��$�'�0��-���#�#%�	�*ก-�'�,����
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��/.���1
��/D�-� /'!�	�'�ก��ก����ก��&'� Minig et al. (2009) e�$���ก��ก��%��$����*�#
�

'�0��E!�%�H��
���*+���#%�H�
��
��%�3
�$ !����ก��-�!-,'	.� /��.�
�
 40 ��� ���,�  ก���0����*+��
%��$����*�#
�
'�0��E!�%�H�0	���,�-�!�0��	�
ก��456
-��!��
ก��
.�0
��
�$&'�	.� /� �,"-ก-,��
��กก��%��$����*�#
�
'�0��-���#�#%�	�*ก-�'�,����
��/.���1
��/D�-�  

 
2.3.7 	#�#%���ก�	%	)��%(�L���� �	��$ก�� ��$������ก��ก�	,-.����*�$������ ��$������  
�#�#%�	�ก��%��$�%�	;$'
 0��,��ก��0	���,�-�! %*I
*8����
�$���	-,'ก��456
-��!��
ก��


.�0
��
�$&'�	.� /� E!�ก��%��$�%�	;$'
 0��,��ก��	,�3�����	�0�	.� /�&�!ก��ก�#-:�
ก�������!-�� 
(ก�$�"ก�� *�����F, 2549) 
.��0�����/����D�
ก��%�	;$'
 0�"�����%�	;$'
&'�	.� /�%*I
 *'�,��
3��n "	#
.���/�,ก��/#/�&'�"กH/�
	.� /� (Craven & Hirnle, 2003) �
&�#%!���ก�
ก��%��$�
%�	;$'
 0��,��ก��E!�%�H�0	���,�-�!�#/����Dก�#-:�
ก��
.�0
��
�$&'�	.� /� E!�ก��%�	;$'
 0�
�,��ก�����	�0�%ก�!ก��%*	�$�
"*	�"��ก	 ���ก�#-:�
-��������
��ก	 (mechanical receptors)  
�$'��,�

���%��3��
ก	���%
;�'&'�
��%!�
'�0���
�#��*�#/�
����

��%!�
'�0�� (enteric nervous 
system) e�$��#���/�11��%&����"	��/,�/�11���,�

�� vagus nerve "	# pelvic nerve  *���
%/�
*�#/�
 parasympathetic ��ก
��
%/�
*�#/�
 parasympathetic �#��ก��"*	�	%�;$'ก��
-'�/
'�"	��/,�/�11��ก	����
�� vagus nerve ���	 *%��$�ก��
.�0
��
�$&'�	.� /�%	Hก"	#	.� /�
�01,/,�
�
 "	#/,�/�11��ก	����
�� pelvic nerve ���	 *ก�#-:�
	.� /��01,/,�
	,�� 
.��0�
	.� /���ก��%�	;$'
 0�"	#ก	���;
/�,���#*ก-� !�%�H�&��
0	��ก���,�-�! (3����w
F -,'/ก:	"ก��, 2542) 

���
��ก��%�	;$'
 0��,��ก���#3,��%��$�ก�����-��&'�	.� /��01, 2 "��  !�"ก, 1.) ก�����-��"��
%*I
*	�'� (segmentation) e�$�ก��%�	;$'
 0��,��ก���#ก�#-:�
�0�%ก�!ก��0!-��&'�ก	���%
;�'
-����� (longitudinal muscle) "	#ก	���%
;�'���'� (circular muscle) &'��
��	.� /� *���'�n ก�
 
"	# 2.) ก�����-��"�����%�	;$'
'�,���:
"�� (mass movement) e�$�%*I
ก��%�	;$'
 0�&'�	.� /�
�$

.��0�':����#/����D%�	;$'
-�� *&���0
��%&��/�,	.� /�-�� (���	;' %a	�ก�--�, 2545) /'!�	�'�ก��
ก����ก��&'� �����ก	 /:

��, 
���/ 0	�$�
�'�, ���	��-
F 
:3/:& "	#ก�1�
� ��
-F��%�� (2552) 
e�$���ก��E*�"ก��ก�#-:�
ก��%�	;$'
 0��,��ก��
�

� 2 3�$�E��"�ก���0	���,�-�!�!	�ก"	#��� &,

��0
��
�'��
���*+�� 39 ��� ���,� ���*+��
�$ !����E*�"ก�������#
�'�';!
�'�ก�,�ก	:,�
�$ �, !����
E*�"ก��'�,����
��/.���1
��/D�-� 
'ก��ก
��ก��%�	;$'
 0��,��ก��E!�%�H�0	���,�-�!%*I
��<�ก��
��!ก��
�$"�
�F"	#�����	*u���-�/;�-,'ก�
��-���"-,�
'!�-�
D��*8��:��
 E!��#3,��/,�%/����0�
	.� /�ก	����
.�0
��
�$ !�%�H�&��
 /'!�	�'�ก��ก����ก��&'� ������-
F ��$
��*�#%/��z (2552) e�$�
��ก��ก����!ก��ก�����#
�'�';!�
���*+��0	���,�-�!�!	�ก''ก
��0
��
�'��.�
�
 100 ��� ���,� 
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��<�ก����!ก��ก�����#
�'�';!
�$"�
�F"	#�����	�3���ก
�$/:!  !�"ก, ก��3,��ก�#-:�
�0����*+��
%�	;$'
 0��,��ก��0�;'	:ก%!�
�,'�n "	#ก��%�	;$'
 0��,��ก��E!�%�H�0	���,�-�!���%*I
��<�ก��
��!ก��0	�ก�
E*�"ก��/,�%/���ก��456
-��&'�	.� /����0	���,�-�!'�ก!��� (Story & Chamberlain, 
2009)  

 
 

2.4  �	B�           
ก���,�-�!-�!-,'	.� /��01,"	#	.� /�-��"��%*2!3,'�
�'�%*I
ก���,�-�!
�$-�'���ก��

/����/"	#���-�'�	.� /�E!�-���
�#0�,���,�-�! *�#ก'�ก��ก�� !����#����������/�ก
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.�0
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.�0
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-����� /,��	�0�ก��ก	����
.�0
��
�$�
ก��%�	;$'
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�#!��'�	�����
%	;'!ก,'
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��
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�'� e�$�ก����ก�������
���#%*I
"
�
��/.�0��������	�
ก���0�



��������  ����	                                                                                                                                               
�
�
����ก��� / 46 
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.�0
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����� 3 

��	�
��
���ก������� 

 

 
ก
�� ก!
"��#$%&#'()%ก
���*�	'+�$���	
	,��� ก!
-.
%
*ก
��.
%
	 (Descriptive 

research design) '�=>-� ก!
ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD��%���(E�	F
	���$ก
���
��������-
�.
CD�����,�G�.
CD���$,��'(H�+�-$��-$ ��
��#$� ก!
-.
%
*ก
��.
%
	B-$-
	I �G���-����
�%�%
'�=-�ก�-%��
��� "�

���กก�$��ก�-%��
��� ��J&ก
����	
�G$��"�

���D ก �G	G'��
ก
���
��� 
�G	G'��
ก
�'��>
���(�G�
%-
�
����$��
��� ,�G�G	G'��
ก
�'��>
'"�=>-%C����
$ก
	���$��
��� 
��-ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD��%���(E�	F
	���$ก
���
��������-�.
CD�����,�G�.
CD���$
,��'(H�+�-$��-$ 
&��J&ก
��.
'%�%ก
���*�	��$%&# 

 
 

3.1 ��ก��������ก����ก���� ��!���" 
�����ก� '()%���(E�	�&>'B�
���ก
���ก!
���	ก
���
��������-�.
CD�����,�G�.
CD���$

,��'(H�+�-$��-$ ��#$'��+
	,�G'�����$ -
	I��#$,�� 18 (MB #%C( ,�G���C���&>�-���(E�	���	ก��

��=-�--F��
����	ก��
�%N�$�	
�
��G������	F�
��%ก�I$'��O  4 ,��$ C��,ก� N�$�	
�
�����
�
+ N�$�	
�
�*IP
�$ก��Q DF
ก
+
�C�	 N�$�	
�
��
+��R& ,�GDR
��%
G'�S$,��$+
�� 

ก���� ��!���" '()%���(E�	�&>'B�
���ก
���ก!
���	ก
���
��������-�.
CD�����,�G�.
CD���$
,��'(H�+�-$��-$ ,�G���C���&>�-���(E�	���	ก��
��=-�--F��
����	ก��
�%N�$�	
�
��G���
���	F�
��%ก�I$'��O 4 ,��$ C��,ก� N�$�	
�
������
+ N�$�	
�
�*IP
�$ก��Q DF
ก
+
�C�	 
N�$�	
�
��
+��R& ,�GDR
��%
G'�S$,��$+
�� �&>'B�
'ก��Q"��'B�
,�G"��--ก ��$%&# 


ก�#$ก��%�

&'�&!"ก���� ��!���" (Inclusion criteria) 
1. ���(E�	�&>'B�
���ก
���
���+%�� Ileocaecectomy, Ascending colectomy, Right 

hemicolectomy, Extended right hemicolectomy, Transverse colectomy, Extended left 
hemicolectomy, Left hemicolectomy, Sigmoid colectomy ��=- Anterior resection ,��%�����$�%�
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ก�#$ก��%�
!!ก&!"ก���� ��!���" (Exclusion criteria) 
1. ���(E�	�&>C�����ก
���
���+%�� Subtotal colectomy, Total colectomy ��=- Total 

proctocolectomy  
2. ���(E�	�&>��-$C�����ก
�'(H���
�'�&	
�
$�%�
��-$F
	���$��
��� 
ก��%�����&��
ก���� ��!���"  
ก�I�
���-	�
$�&>�+��%ก
�� ก!
"��#$%&#C��*
กก
�".
%��*
ก���ก'ก��Qก
�".
%��

-.
%
*ก
���D-�  N�	ก.
�%�"�
ก.
��$ก
���D-� (Power Analysis) �&>�G���"�

'+=>-
�>% (α)  .05 

ก.
�%�-.
%
*ก
���D-� (Power of  test) = .80 ,�G'%=>-$*
ก	�$C
�
&ก
�� ก!
,��'�&	�ก�%�%
ก�I�
���-	�
$�&>�+��%ก
�� ก!
"��#$%&# * $ก.
�%�B%
�B-$-��J��� (Effect size) B%
�ก�
$ (R2 = .13) 
(Polit & Beck, 2008) ,�%"�
�%D�����$%&# 

γ   =      R2 
                   1 - R2                                                          

N   =   L + K + 1 
                              γ  
N = *.
%�%���-	�
$��#$�
��&>��-$ก
� 
L = "�
�&>C��*
กก
�'(H��
�
$'
=>-ก.
�%� α = .05 ,�G Power = .80 C�� 14.35 
K = *.
%�%���,(�-�D�G (7)  
γ = Estimated Effect size 

*
กก
�".
%��C��B%
�ก�I�
���-	�
$-	�
$%�-	 104 �
	  
 
 

3.2 �9��"
ก:�&'!�;� 
ก
�� ก!
"��#$%&#'กS������
B�-
��*
กN�$�	
�
��G������	F�
��%ก�I$'��O  4 ,��$ 

C��,ก�  
1. N�$�	
�
������
+ (�Gก-����	 �-���(E�	���	ก��
 72 (M +�#% 7 +
	 '�%=--���, 

�-���(E�	���	ก��
 72 (M +�#% 7 ���$ '�%=--���,  �-���(E�	 84 (M +�#% 5 �G��%�ก-�G��%--ก, �-
���(E�	 84 (M +�#% 6 �G��%�ก-�G��%--ก, �-���(E�	 84 (M +�#% 7 �G��%�ก-�G��%--ก, �-���(E�	 84 (M 
+�#% 8 �G��%�ก-�G��%--ก, �-���(E�	��'�!-I����'��I 2-3, �-���(E�	�G-� +�#% 6, �--F��
�D�
�-
D.
-
$"Q ,�G�--F��
�D	


�%��Q  
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�%(M �.�. 2552 u 2554 
&���(E�	�&>C�����ก
���ก!
���	ก
���
��������-�.
CD�����,�G
�.
CD���$,��'(H�+�-$��-$ *.
%�% 400, 461 ,�G 468 �
	��-(M �

�.
��� (�%��	�
	$
%DR���
�
$ก
�,��	QN�$�	
�
������
+, 2554) 

2. N�$�	
�
�*IP
�$ก��Q DF
ก
+
�C�	 (�Gก-����	 �-���(E�	*$ก��&��v%�$�Q, 
�-���(E�	(w�*
�
+&%&, �-���(E�	-
��, �-���(E�	
$กIx'�+����%Q +�#% 2, �-���(E�	 F(�. +�#% 16-17 
,�G�--F��
����	ก��
D���%J�  

�%(M �.�. 2552 u 2554 
&���(E�	�&>C�����ก
���ก!
���	ก
���
��������-�.
CD�����,�G
�.
CD���$,��'(H�+�-$��-$ *.
%�% 141, 154 ,�G 159 �
	��-(M �

�.
��� (�%��	'�+�G'�&	%,�G
DR���N�$�	
�
�*IP
�$ก��Q, 2554) 

3. N�$�	
�
��
+��R& (�Gก-����	 �-���(E�	���	ก��
+
	,  �-���(E�	���	ก��

���$ ,�G�--F��
����	ก��
  

�%(M �.�. 2552 u 2554 
&���(E�	�&>C�����ก
���ก!
���	ก
������-�.
CD�����,�G�.
CD�
��$,��'(H�+�-$��-$*.
%�% 216, 262 ,�G 289 �
	��-(M �

�.
��� (�%��	DR���N�$�	
�
��
+��R&, 
2554) 

4. DR
��%
G'�S$,��$+
�� (�Gก-����	 �-���(E�	���$ 4, �-���(E�	+
	 5  ,�G�-
���(E�	 C- y& 	� 

�%(M �.�. 2552 u 2554 
&���(E�	�&>C�����ก
���ก!
���	ก
������-�.
CD�����,�G�.
CD�
��$,��'(H�+�-$��-$ *.
%�% 85, 132 ,�G 136 �
	��-(M �

�.
��� (�%��	DR���DR
��%
G'�S$
,��$+
��, 2554) 

�����*�	C��'�=-กDR
%�&>��#$ 4 ,��$�%ก
�� ก!
"��#$%&#'%=>-$*
ก
&��ก!�G"��
	"� $ก�%  
N�	'()%N�$�	
�
��G������	F�
��%'B�ก�I$'��
�
%"� 
&�I"�
ก��&>
&"�

'+&>	�+
��%ก
���ก!

,�G
&-I(ก��Q'"�=>-$
=-�&>��%D
�	 '()%DR
%� ก!
B-$%�ก� ก!
,��	Q,�G%�ก� ก!
�	
�
� 
&
��ก!�GD�>$,����-
�&>"��
	"� $ก�% 
&ก
�%�����(E�	���$�%�
 1-2 ��%ก�-%��
��� D.
����ก
��	
�
�
���(E�	���$��
���
&ก
����ก
��	
�
����(E�	'�
=-%ก�% N�	'
=>-���(E�	���D ก����&,�G
&DF
���
$ก
	
���-
 �	
�
�*Gก�G�I�%������(E�	���ก�G,"$��� '"�=>-%C����
$ก
	 ,�G����Iก'��%*
ก'�&	$ '�=>-
ก�G�I�%ก
��.
�%�
�&>B-$�.
CD� (z-$ก�%ก
�'ก��F
�G��-$-=� ,�GD�$'D��
ก
�?@A%���B-$���(E�	���$
��
��� D.
����ก
�'��>
���(�G�
%-
�
����$��
��� ,��	Q*G'()%���(�G'
�%ก
��.
�%�
�&>B-$�.
CD�
*
กก
�?w$'D&	$ก
�'"�=>-%C��B-$�.
CD� D-�R

ก
�'�- ก
��
	�
 ,�G"�

���D ก,%�%- �-��
��-$ ก�-%-%I�
�������(E�	'��>
*��%#.
,�G'��>
���(�G�
%-
�
��

�.
��� 
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3.3 
%�<�!"�<!���=�'=�ก������� 
ก
������
B�-
���%ก
�� ก!
"��#$%&#�+�,����%� ก,�G,��(�G'
�% ��$%&# 
1. ,����%� กB�-
����>�C( '()%,����%� ก�&>�����*�	D��
$B #% 
&��#$�
� 19 B�- ,��$'()% 

2 D��% C��,ก� 
D��%�&> 1 B�-
��D��%�I""� (�Gก-����	 '�� -
	I ,�G��+%&
��ก
	 ��
 

3 B�- C��,ก� B�-�&> 1, 2 ,�G 3 
D��%�&> 2 B�-
��'ก&>	�ก��ก
�'*S�(E�	,�Gก
���ก!
�	
�
�B-$���(E�	 

(�Gก-����	 ก
���%�*{�	N�" (�G����ก
���
���+�-$��-$ (�G����ก
�C�����ก
�{
	��$D&���'��+�-$
��-$,�G'+�$ก�
% �G���-����
�%�%'�=-�ก�-%��
��� �G���N(,�D'y&	
�%'�=-�ก�-%,�G���$��
��� 
+%��ก
���
��� ��J&ก
����	
�G$��"�

���D ก �G	G'��
ก
���
��� (��

�ก
�'D&	'�=-��%�G���
$
��
��� (��

�ก
�C�����D
�%#.
�
$��-�'�=-��.
�%�G���
$��
��� ก
�"
D
		
$�
$*
�ก���$��
��� 
�G	G'��
ก
�'��>
���(�G�
%-
�
����$��
��� �G	G'��
ก
�'��>
'"�=>-%C����
$ก
	���$��
��� 
��J&ก
����	
�G$��(��,�GB%
�	
�G$��(���&>���(E�	C����� 	
,ก���-$-=��&>���(E�	C��������$��
��� 
,�G	
�G�
	�&>���(E�	C��������$��
��� ��
 16 B�-  C��,ก� B�-�&> 3, 4, 5, 6, 7, 8, 9,10, 11, 12, 13, 14, 
15, 16, 17, 18 ,�G 19 

2. ,����%� ก��%,�G'��
ก
�'��>
���(�G�
%-
�
�,�G'"�=>-%C����
$ก
	"��#$,�ก
���$��
��� (D.
�������(E�	��%� ก) '()%,����%� ก�&>�����*�	D��
$B #% ��ก!�G'()%,��'��
".
�-��%
+�-$��
$ C��,ก� ��%�&>,�G'��
ก
�'��>
���(�G�
%-
�
�'����
$(
ก
=#-,�ก ,�G��%�&>,�G'��
ก
�
'��>
�Iก�$*
ก'�&	$"��#$,�ก 

3. ,�����"�

���กก�$�� �����*�	�+�,�����"�

���กก�$��B-$D(H�'�-�Q'ก-�Q,�G
"�G 
&+=>-'�&	ก��
 State-Trait Anxiety Inventory (STAI)  (Spielberger, Gorsuch & Lushene, 1970) 
,(�'()%F
!
C�	N�	 %��	
 "+F�ก�&, D
	}�& ��ก�*NF"
�� ,�G

�& %�DD�	DIB N�	�+�+I�,�����
"�

���กก�$��B�G'�+�� (State Anxiety Inventory) (�Gก-����	 B�-".
R

*.
%�% 20 B�- '()%
".
R

'+�$��ก *.
%�% 10 B�- C��,ก� B�-�&> 1, 2, 5, 8, 10, 11, 15, 16, 19, 20 ,�G".
R

'+�$�� *.
%�% 
10 B�- C��,ก� B�-�&> 3, 4, 6, 7, 9, 12, 13, 14 17, 18 ".
�-�'()%

�������'ก��Q� (Likert-scale) 4 �G��� 
N�	�%B�-".
R

'+�$��ก
&�G���"G,%%��$%&# 



ก�&>DI�                           ���  1  "G,%% 
"�-%B�
$

ก                     ���  2  "G,%% 

&��
$                                ���  3  "G,%% 
C
�
&'�	                            ���  4  "G,%% 
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D.
����B�-".
R

'+�$��
&�G���"G,%%��$%&# 


ก�&>DI�                           ���  4  "G,%% 
"�-%B�
$

ก                     ���  3  "G,%% 

&��
$                                ���  2  "G,%% 
C
�
&'�	                            ���  1  "G,%% 

"G,%%"�

���กก�$��'()%"G,%%��
*
ก,����� y >$
&"G,%%�>.
�&>DI� "=- 20 
"G,%% ,�G"G,%%D�$�&>DI� "=- 80 "G,%%  N�	"G,%%%�-	 �

	R $ ���(E�	
&"�

���กก�$���>.
 
�%�
$��$ก�%B�

"G,%%

ก �

	R $ ���(E�	
&"�

���กก�$��D�$ 

4. ,��(�G'
�%ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD� N�	�����*�	���,(�$

*
ก,��
(�G'
�%F
�G��-$-=� B-$ '%
����%Q D
��& (2552)  (�Gก-����	 "�

���D ก,%�%- �-����-$ ก
��
	
�
 ก
�B��R�
	-I**
�G ,�G'D&	$ก
�'"�=>-%C��B-$�.
CD� N�	,���G'ก��Q ,��$�G���"G,%%'()% 4 
�G��� C��,ก� 1 2 3 4 ��$%&# 

1.) "�

���D ก,%�%- �-����-$ �.
ก
�(�G'
�%-	�
$��-'%=>-$�Iก��% ��%�G 1 
"��#$ N�	ก
�D-�R

���(E�	�

"�

���D ก,%�%- �-����-$

ก�&>DI��% 24 +�>�N
$�&>��
%

 ,��$
"G,%%'()% 4 �G��� 

           ���D ก,%�%- �-����-$

ก*%�
	�*C
�DG��ก                    = 1 "G,%% 
           ���D ก,%�%- �-����-$(
%ก�
$�-�%C��                            = 2 "G,%% 
           ���D ก,%�%- �-����-$'�Sก%�-	                                              = 3 "G,%% 
           C
����D ก,%�%- �-����-$'�	                                                 = 4 "G,%%           

2.) ก
��
	�
 �.
ก
�(�G'
�%-	�
$��-'%=>-$�Iก��% ��%�G 1 "��#$ N�	ก
�
D-�R

���(E�	��
 ��#$,��ก���*
ก��-$��
���*%R $B�G%&#
&ก
��
	�
ก&>"��#$ ,��$"G,%%'()% 4 �G��� 

           C
�
&ก
��
	�
'�	 F
	���$��
���                                     = 1 "G,%% 
           
&ก
��
	�
 1 "��#$ F
	���$��
���                                     = 2 "G,%% 
           
&ก
��
	�
 2 "��#$ F
	���$��
���                                     = 3 "G,%% 
           
&ก
��
	�
 3 "��#$B #%C( F
	���$��
���                           = 4 "G,%% 

3.) ก
�B��R�
	-I**
�G �.
ก
�(�G'
�%-	�
$��-'%=>-$�Iก��% ��%�G 1 "��#$ 
N�	ก
�D-�R

���(E�	��
 ��#$,��ก���*
ก��-$��
���*%R $B�G%&#
&ก
�B��R�
	-I**
�G��=-C
� ,�G
&
��ก!�G-I**
�G'()%-	�
$C� ,��$"G,%%'()% 4 �G��� 

           C
�
&ก
�B��R�
	-I**
�G                                                     = 1 "G,%% 
           
&ก
�B��R�
	-I**
�G��ก!�G'���                                    = 2 "G,%% 
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&ก
�B��R�
	-I**
�G��ก!�G%I�
 �.
�&�'�Sก                       = 3 "G,%% 
           
&ก
�B��R�
	-I**
�G��ก!�G%I�
 '()%ก�-%                        = 4 "G,%% 

4.) 'D&	$ก
�'"�=>-%C��B-$�.
CD� (�G'
�%*
กก
�?w$'D&	$ก
�
'"�=>-%C��B-$�.
CD����'���%�
��-$�%D��%��
$~ 4 �.
,�%�$ N�	'��>
*
ก���'������G���DG�=-
��
%B�
 '�%=-�G���DG�=-��
%B�
 '�%=-�G���DG�=-��
%y�
	 ,�G����G���DG�=-��
%y�
	
�

�.
��� N�	?w$�.
,�%�$�G 1 %
�& ��
 4 %
�& ���$*
ก%�#%".
%��-���
ก
�'"�=>-%C��B-$�.
CD�
'()%*.
%�%"��#$��-%
�& �.
ก
�(�G'
�%-	�
$��-'%=>-$�Iก��% ��%�G 1 "��#$ ,��$"G,%%'()% 4 �G��� 

           C
�
&'D&	$ก
�'"�=>-%C��B-$�.
CD�                                   = 1 "G,%% 
           
&'D&	$ก
�'"�=>-%C��B-$�.
CD�%�-	ก��
 3 "��#$/%
�&        = 2 "G,%% 
           
&'D&	$ก
�'"�=>-%C��B-$�.
CD� 3-5 "��#$/%
�&                  = 3 "G,%% 
           
&'D&	$ก
�'"�=>-%C��B-$�.
CD�

กก��
 5 "��#$/%
�&        = 4 "G,%% 

�%ก
�?w$'D&	$ก
�'"�=>-%C��B-$�.
CD� �+�-I(ก��Q+��	?w$ (stethoscope) 
-�%'�&	�ก�%�%ก
�(�G'
�%���(E�	�Iก��% ,�G�+�-I(ก��Q+��	?w$ (stethoscope) -�%'�&	�ก�%�%ก
�
(�G'
�%���(E�	�Iก�
	 

*
ก%�#%%.
��B-$ก
�(�G'
�%ก
��.
�%�
�&>B-$�.
CD���#$ 4 'ก��Q

��
ก�% "G,%%�>.

�&>DI� "=- 4 "G,%% ,�G"G,%%D�$�&>DI� "=- 16 "G,%%  N�	"G,%%%�-	 �

	R $ �.
CD�
&ก
�?@A%
�����
%ก
��.
�%�
�&>C
��& �%�
$��$ก�%B�

"G,%%

ก �

	R $ �.
CD�
&ก
�?@A%�����
%ก
��.

�%�
�&>�& 

 
ก��9�%��>�?&!"
%�<�!"�<!����� 

1. ก��9�%��� �" ��
�<@!9� (Content validity) 
,�����"�

���กก�$�� B-$D(H�'�-�Q'ก-�Q,�G"�G {���,(�'()%F
!
C�	N�	 

%��	
 "+F�ก�&, D
	}�& ��ก�*NF"
�� ,�G

�& %�DD�	DIB '()%'"�=>-$
=-�&>C��

���
% y >$
&ก
�
%.


�+�ก�%-	�
$,�����
	 ,�G��
%ก
����*D-�

��
	ก�I�
(�G+
ก�  ��$%�#%�%ก
�� ก!
"��#$%&#
* $C
��
"�


��$B-$'"�=>-$
=- 

,��(�G'
�%ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD� (�Gก-����	 "�

���D ก,%�%- �
-����-$ ก
��
	�
 ก
�B��R�
	-I**
�G ,�G'D&	$ก
�'"�=>-%C��B-$�.
CD� %.
C(���*D-�"�


��$�

'%=#-�
 (Content Validity) N�	�����$"I��Iv�*.
%�% 5 ��
% (�Gก-����	 ,��	Q���'+&>	�+
�
��
%���	ก��
�.
CD�����,�G��
��%�ก *.
%�% 1 ��
% �	
�
����'+&>	�+
���
%���	ก��
�G��
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�
$'��%-
�
� *.
%�% 2 ��
% ,�G-
*
�	Q�	
�
����'+&>	�+
���
%���	ก��
�G���
$'��%-
�
� 
*.
%�% 2 ��
% ".
%��"�
��+%&"�

��$�

'%=#-�
 (Content Validity Index) C��'��
ก�� 0.88 

2. ก��9�%���
����" (Reliability) 
�����*�	C��%.
,�����"�

���กก�$��,�G,��(�G'
�%ก
�?@A%�����
%ก
��.
�%�
�&>B-$

�.
CD�

�.
ก
����-$�+�ก��ก�I�
���(E�	�&>
&��ก!�G'�&	�ก��ก�I�
���-	�
$*.
%�% 30 �
	 (�I��* ��&
DR��	Q%�
ก��, 2553) ���$*
ก%�#%�.
ก
����*D-�"�

'+=>-
�>% N�	�
"�

D-�"��-$F
	�%
���	D�
(�GD��J�,-�?E
B-$"�-%�
" (Cronbach�s Alpha Coefficient) C��'��
ก�� .93 ,�G .72
�

�.
��� 

 
 

3.4 ��	�ก��
ก:�������&'!�;�  
�%ก
�'กS������
B�-
�� �����*�	�.
'%�%ก
�ก
������
B�-
��N�	
&B�#%�-%��$%&# 
1. �����*�	�.
'%�%ก
�'D%-'�=>-$ก
��.
��*�	��-"�Gก��
ก
�*��	J��
ก
���*�	�%"%

B-$"�G,��	Q�
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	R $  
&"�

���กก�$��ก�-%��
����%�G���(
%ก�
$ 
                  60 u 80 "G,%%  �

	R $  
&"�

���กก�$��ก�-%��
����%�G���D�$ 

3. ��'"�
G�Q(w**�	�.
%
	��-ก
�?@A%���ก
��.
�%�
�&>B-$�.
CD� N�	�+�DR���ก
�
��'"�
G�QR�R-	,��'+�$B�#% (Hierarchical regression analysis) C��,ก� -
	I �G���-����
�%�%'�=-�
ก�-%��
��� "�

���กก�$��ก�-%��
��� ��J&ก
����	
�G$��"�

���D ก �G	G'��
ก
���
��� �G	G'��

ก
�'��>
���(�G�
%-
�
����$��
��� ,�G�G	G'��
ก
�'��>
'"�=>-%C����
$ก
	���$��
��� y >$
�.
'%�%ก
��

B�#%�-% ��$%&# 
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&�@���� 1 (���B�-
��B-$���,(���J&ก
����	
�G$��"�

���D ก y >$'()%���,(�'+�$ก�I�
�&>
&
"�
'�&	$ 2 "�
 (Dichotomous variable) N�	�+�'�"%�"���,(��I�% (Dummy variable) C��,ก� ��J&ก
����
	
�G$��"�

���D ก��>���
$ก
	 ก.
�%�'()% 0 D.
������J&ก
����	
�G$��"�

���D ก��>���
$ก
	���
ก��	

�G$��"�

���D ก'{�
G�&> ก.
�%�'()% 1 

&�@���� 2  ���*D-�"�

'�

GD
B-$B�-
���&>*G%.


��'"�
G�Q���	DR���R�R-	
��I"�� �

B�-�ก�$'�=#-$��%B-$ก
��+�DR��� ��$%&# 

1.) ���*D-�ก
�,*ก,*$B-$B�-
��B-$���,(��Iก���,(� ���	��J& 
Komogorov-Smirnov Test N�	��*
��
��ก!�Gก
�,*ก,*$B�-
��*
ก"�
 Asymp. Sig. (2-tailed) 
�%�
�
$������Q One-Sample Kolmogorov-Smirnov Test  R�

&"�


กก��
"�
 α �&>ก.
�%� ,D�$��

ก
�,*ก,*$B�-
��'()%,��N"�$(ก��  

2.) ���*D-�"�

D�
��%JQ��I���
'+�$'D�%�G���
$���,(�-�D�GN�	�+�
DR���D�D�
��%JQ'�&	�QD�% (Pearson�s Product Moment Correlation) R�
"�
D�D�
��%JQ�G���
$���,(�

&"�
C
�'ก�% .65 ,D�$��
C
�
&(w��
"�

D�
��%JQ��I���
'+�$'D�%  

3.) ���*D-�"�

'()%-�D�G*
กก�%B-$"�
"�

"�
�'"�=>-%�G���
$���
,(�-�D�Gก�����,(��

���	��J&  Durbin-Watson N�	��*
��
"�

'()%-�D�G*
กก�%*
ก"�
 
Durbin-Watson �%�
�
$������Q Model Summary R�
"�
 Durbin-Watson 
&"�
'B�
�ก�� 2 ,D�$��
"�

"�

"�
�'"�=>-%�G���
$���,(�-�D�Gก�����,(��

'()%-�D�G*
กก�%��=-C
�
&"�

D�
��%JQก�% 

4.) ���*D-�"�
'{�&>	B-$"�

"�
�'"�=>-%'��
ก����%	Q N�	��*
��
"�
 
Standard Predicted Value ,�G"�
 Standard Residual �%�
�
$������Q Residual Statistics R�
"�
 
Standard Predicted Value = 0.000 ,�G"�
 Standard Residual = 0.000 ,D�$��
"�
'{�&>	B-$"�


"�
�'"�=>-%'��
ก����%	Q (�I��* ��&DR��	Q%�
ก��, 2553) 

&�@���� 3 ��'"�
G�Q"�

D�
��%JQ�G���
$���,(�-�D�Gก�����,(��

N�	�+�DR���
D�D�
��%JQ'�&	�QD�% (Pearson�s Product Moment Correlation) ����
 "�

���กก�$��ก�-%��
���'()%
���,(�'�&	��&>C
�
&"�

D�
��%JQก��ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD� ��$%�#%�����*�	* $C
�%.
"�


���กก�$��ก�-%��
���'B�


��'"�
G�QR�R-	,��'+�$B�#% 

&�@���� 4  ��'"�
G�QR�R-	,��'+�$B�#% (Hierarchical regression analysis) N�	*���.
���
���,(��%ก
�".
%��"�
D�
(�GD��J��D�D�
��%JQ��I"��'()% 3 B�#%�-% N�	
&���ก'ก��Q�%ก
�
*���.
������,(�'B�
D
ก
��.
%
	�

ก
�����%����ก��
 ,�G%.
���,(��&>"
���
*GD


�R
�.
%
	"�

,(�(��%B-$���,(��

C��

ก�&>DI�'B�
'()%B�#%,�ก ,�G���,(��&>"
���
*GD


�R
�.
%
	"�

,(�(��%B-$���,(��

C��%�-	�&>DI�'B�
'()%B�#%DI���
	 ��$%&#  
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B�#%�&> 1   C��,ก�   -
	I �G���-����
�%�%'�=-�ก�-%��
��� ��J&ก
����	
�G$��
"�

���D ก ,�G�G	G'��
ก
���
���  

B�#%�&> 2   C��,ก�  �G	G'��
ก
�'��>
���(�G�
%-
�
����$��
���  
B�#%�&> 3   C��,ก�  �G	G'��
ก
�'��>
'"�=>-%C����
$ก
	���$��
��� 

���$*
ก%�#%%.
���,(�,���GB�#%'B�


�%ก
���'"�
G�Q�

�.
��� ,�G�.
'%�%ก
�
��'"�
G�QR�R-	,��'+�$B�#%�G���
$���,(��

ก�����,(�-�D�GB�#%�&>�% >$ B�#%�&>D-$ ,�GB�#%�&>D

 
���-
ก�% N�	�%ก
�� ก!
"��#$%&#�����*�	C��ก.
�%��G���%�	D.
"��C���&> .05 ('�+�%�-	 D�$�Q+�
$+�	, 
2548; (
��+
�� N�*%Q��
ก�-ก��y ,�G	I��& �
+
, 2553) 
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����� 4 

��ก
��
��� 
 
 

ก����ก��������������ก��
�������������� ����ก��!"����ก��#"���� (Descriptive 
research design) ��45!��6����#"����ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<A�
B<�C
����=	��ก��
D�:�;
:�;:D!	"�?@<A=ED 	F	"�?@<:�� ����G;�D!�#<!� H;���ก��A�
B<�C
�#�5�><����ก����ก��;<
�ก��
D�:�;
:�;:D!	"�?@<A=ED 	F	"�?@<:�� ����G;�D!�#<!� #��������� 	F���=E�� !��I:��� :D 18 �L>���?�  	F
���?
<#�5=!
B<�C
���	�ก���=�4!=!!����	��	�ก���A�H�������	�F;��::���B��A�ก�I��#�M  4 
 =D� ?;< กD H�������	������� H�������	�IO�	�ก��P @��ก���;?#� H�������	���
�Q�  	F
@Q�����F��R� =D���:� �"��
��
�#���@��� 104 ��� H;�
	ก����ก�� �D�!!ก���� 6 @D
� ;����� 

@D
�#�5 1    ><!�B	@D
��I��	>!�
B<�C
� (:����#�5 4.1) 
@D
�#�5 2    ><!�B	ก����R��C
�>!�
B<�C
� (:����#�5 4.2) 
@D
�#�5 3    ><!�B	ก����ก�������	>!�
B<�C
� (:����#�5 4.3-4.4) 
@D
�#�5 4    ><!�B	!��I �F;��!�	�B���A��	4!;กD!�
D�:�; �
��
�:กก��
	กD!�
D�:�; 
�W� 

ก��A=<���F����
���B<@�ก �F�F�
	�ก��
D�:�; �F�F�
	�ก�����5������F#��!�=��=	��
D�:�;  	F
�F�F�
	�ก�����5���	45!�?=
�D��ก��=	��
D�:�;>!�
B<�C
� (:����#�5 4.5) 

@D
�#�5 5    ><!�B	ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<A�
B<�C
����=	��ก��
D�:�;:�;
:D!	"�?@<A=ED 	F	"�?@<:�� ����G;�D!�#<!� (:����#�5 4.6-4.7) 

@D
�#�5 6    ><!�B	�
��@����QA�ก��#"����>!�:�
 ��#�5�F�D
�@D��@���ก��789�:�

;<��ก��#"�=�<�#�5>!�	"�?@<A�
B<�C
����=	��ก��
D�:�;:�;:D!	"�?@<A=ED 	F	"�?@<:�� ����G;�D!�
#<!� (:����#�5 4.8-4.9) 
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������� 1  ������������������������� 

B<�C
�#�5�����ก��
D�:�;:�;:D!	"�?@<A=ED 	F	"�?@<:�� ����G;�D!�#<!� @D
�A=ED����

������ ��;�����<!�	F 54.80  	F@D
�A=ED��;�����
	ก��!�BDA��ก�[P�ก:� (18.5\24.9 kg/m2) ��;
�����<!�	F 64.42 �!�	�����;�����
	ก���ก���ก�[P (25.0\29.9 kg/m2)  	F:5"�ก
D��ก�[P (< 18.5 
kg/m2) ��;�����<!�	F 21.15  	F 11.54 :��	"�;�� H;���;�����
	ก���`	�5� 22.98 ก�H	ก���:D!:����
��:� (S.D. = 3.53) ;�� @;�A�:����#�5 4.1 

 
�
�
���� 4.1     �"��
� 	F�<!�	F>!�
B<�C
��"� �ก:��><!�B	@D
��I��	 (n=104) 

 
 

������� 2  ������ก
�"�#��������������� 

B<�C
�#�5�����ก��
D�:�;:�;:D!	"�?@<A=ED 	F	"�?@<:�� ����G;�D!�#<!� @D
�A=ED

?;<���ก��
���� �̀�
D������F��R� ��;�����<!�	F 95 H;��F��R�@��!��;�� �ก#�5�� ?;< กD �F��R�	"�?@<
A=ED@D
��; ��;�����<!�	F 29.80 �F��R�	"�?@<:�� ��;�����<!�	F 20.20 �F��R�����
��!�:D!	"�?@<
A=ED@D
��;ก��	"�?@<:��  	F�F��R�	"�?@<A=ED@D
�>
�� ��;�����<!�	F 9.60  
B<�C
�@D
�A=ED?�D
���?;<���ก��
D�:�;�D!�#<!���กD!� ��;�����<!�	F 81.70 ?�D���?;<���ก��`�����@�����
��D!�#<!�
 	F����ก��� ��;�����<!�	F 95.20 @D
�A=ED���F;��H� #@�c���A��	4!;กD!� 	F=	��
D�:�;!�BDA�
�ก�[P�ก:� (3.5 \ 5.5 mEq/L) ��;�����<!�	F 91.35  	F 83.08 :��	"�;�� ;�� @;�A�:����#�5 4.2 

���������������                                                                      �$
��� (��)              �����' 

"() 
       ���                                                                                           57                        54.80 
       =E��                                                                                         47                        45.20 
*�+�����ก
� (kg/m2)* 
(x̄  = 22.98, SD ± 3.53, Range 15.11 - 33.33) 
       :5"�ก
D��ก�[P (< 18.5 kg/m2)                                                    12                        11.54 
       �ก:� (18.5\24.9 kg/m2)                                                           67                        64.42 
       �ก���ก�[P (25.0\29.9 kg/m2)                                                  22                        21.15 
       ��
F!<
� (≥ 30.0 kg/m2)                                                        3                          2.89 
*  �D�:�� WHO (WHO, 2004) 
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�
�
���� 4.2   �"��
� 	F�<!�	F>!�
B<�C
��"� �ก:��><!�B	ก����R��C
� (n=104) 

 
 
 
 

������ก
�"�#�����                                                                             �$
��� (��)       �����' 

ก
��
�
�1��2��  
       Cancer                                                                                                 99               95.00 

- CA sigmoid colon                                                                31               29.80 
- CA rectum                                                                            21               20.20 
- CA rectrosigmoid                                                                10                 9.60 
- CA transverse colon                                                            10                 9.60 
- CA cecum                                                                             7                 6.70 
- CA ascending colon                                                              7                 6.70 
- CA hepatic flexure                                                                5                 4.80 
- CA splenic  flexure                                                               5                 4.80 
- CA descending colon                                                            3                 2.90 

        ?�DA�D Cancer                                                                                      5                  5.00 
- Polapse rectum                                                                      1                 1.00 
- Colo-cutaneous fistula                                                          1                 1.00 
- Colo-vesical fistula                                                               1                 1.00 
- Sigmoid volvulus                                                                  1                 1.00 
- Mucocele of appendix                                                          1                 1.00 

��'���
ก
���
��*+�������  
       ?�D���                                                                                                 85               81.70 
        ���                                                                                                     19              18.30 
��'���
ก
�3*����ก
�1
��������
"�4+�������5�'"+
�ก�
�  
       ?�D���                                                                                                 99              95.20 
        ���                                                                                                       5                4.80 
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�
�
���� 4.2   �"��
� 	F�<!�	F>!�
B<�C
��"� �ก:��><!�B	ก����R��C
� (n=104) (:D!) 

 
 

������� 3  ������ก
���ก7
(�
�
����������� 

B<�C
�#�5�����ก��
D�:�;:�;:D!	"�?@<A=ED 	F	"�?@<:�� ����G;�D!�#<!� @D
�A=ED

?;<���ก��
D�:�; Sigmoid colectomy ��;�����<!�	F 27.90 �!�	���?;<���ก��
D�:�; Low anterior 
resection ��;�����<!�	F 19.20  	F?;<���ก��
D�:�; Right hemicolectomy ��;�����<!�	F17.30 
������ก���@���	4!;A��F=
D��
D�:�; @D
�A=ED�@���	4!;�<!�ก
D� 300 ��		�	�:� ��;�����<!�	F 
79.41 ������ก��?;<���@����"�#��=	!;�	4!;;"�A��F=
D��
D�:�; @D
�A=ED?;<���@����"��"��
� 
1,500 \ 2,999 ��		�	�:� ��;�����<!�	F 60.58 
B<�C
�@D
�A=ED?�D��ก����@�����#����Bก���=	��
ก��
D�:�; ��;�����<!�	F 85.60 
�W�ก��A=<���F����
;���;  Morphine  	F Pethidine @D
�A=ED
?;<���#��=	!;�	4!;;"� ��;�����<!�	F 46.20 �!�	���?;<���#��=	!;�	4!;;"��D
�ก��#���D!�?>
@��=	�� ��;�����<!�	F 26.00  	F?;<���#���D!�?>@��=	�� ��;�����<!�	F 24.00 H;�
B<�C
�?;<�����
�F����
;���;  Morphine  	F Pethidine ��ก#�5@I;A�
��
D�:�;�`	�5� 12.46  	F 11.95 ��		�ก��� 
:��	"�;��  	F>��;���F����
;#�5
B<�C
�?;<���A�
��#�5 1-5 =	��
D�:�;��>��;	;	�:���F�F�
	�#�5
���5�>��� �!ก��ก���
B<�C
�@D
�A=ED?�D?;<����� ก<#<!�!4; 	F���F������=	��
D�:�; ��;�����<!�	F 
54.90  	F 92.16 :��	"�;�� ;�� @;�A�:����#�5 4.3  	F 4.4 

 
 
 
 

 

������ก
�"�#�����                                                                             �$
��� (��)      �����' 

�'*��2�5��"8���9�"�:�*ก�����
��* (mEq/L) 
       H� #@�c���:5"� (< 3.5 mEq/L)                                                            9                 8.65 
       H� #@�c����ก:� (3.5 \ 5.5 mEq/L)                                                 95               91.35 
�'*��2�5��"8���9�"�:�*>�����
��* (mEq/L) (n = 65) 
       H� #@�c���:5"� (< 3.5 mEq/L)                                                          11               16.92 
       H� #@�c����ก:� (3.5 \ 5.5 mEq/L)                                                 54               83.08 
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�
�
���� 4.3   �"��
� 	F�<!�	F>!�
B<�C
��"� �ก:��><!�B	ก����ก�������	 (n=104) 

 

������ก
���ก7
(�
�
�                                                                    �$
��� (��)      �����' 

+�
*ก
���
��*  
       Sigmoid colectomy                                                                            29               27.90 
       Low anterior resection                                                                       20               19.20 
       Right hemicolectomy                                                                         18               17.30 
       Anterior resection                                                                              17               16.30 
       Extended right hemicolectomy                                                            9                8.70 
       Left hemicolectomy                                                                             8                7.70 
       Extended left hemicolectomy                                                              3                2.90 
��
�
4ก
�"���"�:�*9��'>��
���
��* (�
��
�
��) (n = 102) 
(x̄  = 190.98, SD ± 168.98, Range 20-900) 
        < 300  ��		�	�:�                                                                                81               79.41 
       300 \ 599  ��		�	�:�                                                                          16               15.69 
       > 599  ��		�	�:�                                                                                  5                 4.90 
��
�
4ก
�3*�����
��?$
�
�>��*"�:�**$
9��'>��
���
��* (�
��
�
��) 
(x̄  = 2,209.42, SD ± 868.81, Range 200 \ 4,950) 
       < 1,500  ��		�	�:�                                                                             19               18.27 
       1,500 - 2,999  ��		�	�:�                                                                    63               60.58 
       > 2,999  ��		�	�:�                                                                             22               21.15 
ก
��
�
��
��
����ก>�����
��* 
       ?�D��                                                                                                  89                85.60 
       ��                                                                                                       15               14.40 
�
@�ก
�9>��
�'�����*+�
*  Morphine 5�'  Pethidine (n=102)  
       #��=	!;�	4!;;"�                                                                            48                47.06 
       #��=	!;�	4!;;"��D
�ก��#���D!�?>@��=	��                                  27                26.47 
       #���D!�?>@��=	��                                                                           25               24.51 
       #��=	!;�	4!;;"��D
�ก��#��ก	<����4�!                                            2                  1.96 
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�
�
���� 4.3   �"��
� 	F�<!�	F>!�
B<�C
��"� �ก:��><!�B	ก����ก�������	 (n=104) (:D!) 

* =���Q�� ก	ID�:�
!�D�� 1 �� �����?;<��กก
D� 1 ���; 
 
 
�
�
���� 4.4   �D��`	�5�>!�>��;���F����
;#�5
B<�C
�?;<����"� �ก:�����;���F����
; (n=104) 

 
 
 
 
 

������ก
���ก7
(�
�
�                                                                   �$
��� (��)      �����' 

�
5ก������:*����������3*����>�����
��* (n=102) 
       ?�D?;<���                                                                                             56              54.90 
       ?;<���*                                                                                               46               45.10 
                - Simeticone                                                                             44               42.30 
                - Carminative                                                                             8                 7.70 
�
�'�
�����������3*����>�����
��* (n=102) 
       ?�D?;<���                                                                                           94                92.16 
       ?;<���                                                                                                 8                  7.84 
               - MOM                                                                                      3                  2.85 
               - Dulcolac                                                                                  3                  2.85 
               - Senokot                                                                                   1                  1.00 
               - Lactulose                                                                                 1                 1.00 

+�
*�
�'�����*                                                                �'�'"��
>�����
��* (���) 
                                                                         0             1             2             3             4             5 

>��; Morphine #�5?;<��� (mg)                     12.46       8.34       5.02        1.87         0.48        0.07 
>��; Pethidine #�5?;<��� (mg)                      11.95      8.05        2.30        2.25         0.50        0.50 
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������� 4  �������
�� �'*��������
�9�"�:�*ก�����
��* ��
��
�กก����ก�����
��* �
@�ก
�
9>��
�'�����
�����Nก �'�'"��
ก
���
��* �'�'"��
ก
�"�
�������'�
��
>
�>�����
��* 
5�'�'�'"��
ก
�"�
��"��:���3>���
�ก
�>�����
��*����������                                          


B<�C
�@D
�A=ED!�BDA�
��
B<@B�!��I (60 �L>���?�) ��;�����<!�	F 58.70 �!�	���!�BDA�
��

B<A=ED:!�ก	�� (41 - 60 �L) ��;�����<!�	F 32.50  	F
��
B<A=ED (22 \ 40 �L) ��;�����<!�	F 8.70 

B<�C
�@D
�A=ED���F;��!�	�B���A��	4!;กD!�
D�:�;!�BDA��ก�[P�ก:� (3.5 - 5.0 g/dl)  ��;�����<!�	F 
80.77 ���
��
�:กก��
	กD!�
D�:�;�F;��:5"� (20 \ 39 �F ��) ��;�����<!�	F 67.31 H;�?�D��
B<�C
�
#�5���
��
�:กก��
	กD!�
D�:�;�F;��@B� (60 - 80 �F ��) @"�=���
�W�ก��A=<���F����
���B<@�ก 
B<�C
�
?;<������F����
���B<@�ก#�5
�D��ก��  	F���F����
���B<@�ก#�5
�D��ก���D
�ก�����F����
���B<@�ก
�`��F#�5�"��
��#D�ก�� ��;�����<!�	F 50 
B<�C
�@D
�A=ED���F�F�
	�ก��
D�:�; 181 \ 270 ��#� ��;
�����<!�	F 50.00 �!�	������F�F�
	�ก��
D�:�; 90 \ 180 ��#� ��;�����<!�	F 39.42 
B<�C
�@D
�
A=ED���5������F#��!�=��A�
��#�5 3 =	��
D�:�; ��;�����<!�	F 37.50 �!�	������5������F#��
!�=��A�
��#�5 2  	F
��#�5 4 =	��
D�:�; ��;�����<!�	F 24.04  	F16.35 :��	"�;��  	F
B<�C
�@D
�
A=ED���5���	45!�?=
�D��ก��A�
��#�5 3 =	��
D�:�; ��;�����<!�	F 42.31 �!�	������5���	45!�?=

�D��ก��A�
��#�5 2  	F 4 =	��
D�:�; ��;�����<!�	F 22.12  	F 17.31 :��	"�;�� ;�� @;�A�:����#�5 
4.5 
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�
�
���� 4.5   �"��
� 	F�<!�	F>!�
B<�C
��"� �ก:��:�
 ��#�5��ก�� (n=104) 

 
 
 
 

���5�����)Nก7
                                                                             �$
��� (��)       �����'     

�
�� (�O)* 
(x̄  = 62.10, SD ± 12.99, Range 29 - 89) 
       
��
B<A=ED (22 \ 40 �L)                                                                      9                   8.70 
       
��
B<A=ED:!�ก	�� (41 - 60 �L)                                                     34                 32.50 
       
��
B<@B�!��I (60 �L>���?�)                                                               61                 58.70 
* �D�:����:
�#����z��ก�� (�����4!�  ก<
ก��
��, 2549) 
�'*��������
�9�"�:�*ก�����
��* (g/dl) 
(x̄  = 3.82, SD ± 0.49, Range 1.8 \ 5.1) 
       !�	�B���A��	4!;:5"� (< 3.5 g/dl)                                                     20                 19.23 
       !�	�B���A��	4!;�ก:� (3.5-5.0  g/dl)                                             84                 80.77  

��
��
�กก����ก�����
��* (�'5��)  
(x̄  = 34.41, SD ± 9.26, Range 20 - 56) 
       �F;��:5"� (20 \ 39 �F ��)                                                           70                 67.31 
       �F;�����ก	�� (40 \ 59 �F ��)                                               34                 32.69 
       �F;��@B� (60 \ 80 �F ��)                                                           -                       - 
�
@�ก
�9>��
�'�����
�����Nก  
       ���F����
���B<@�ก#�5
�D��ก��                                                        52                 50.00 
       ���F����
���B<@�ก#�5
�D��ก�� 	F�`��F#�5                                    52                 50.00
�'�'"��
ก
���
��* (�
��)  
(x̄  = 198.03, SD ± 57.58, Range 90 \ 360) 
       90   \ 180   ��#�                                                                           41                  39.42 
       181 \ 270   ��#�                                                                           52                  50.00 
       271 \ 360   ��#�                                                                           11                  10.58 
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�
�
���� 4.5   �"��
� 	F�<!�	F>!�
B<�C
��"� �ก:��:�
 ��#�5��ก�� (n=104) (:D!) 

 
 

������� 5  ������ก
�QRS����*�
�ก
��$
>��
�������$
3��9��������T
�>���ก
���
��*��*���
�$
3��9>U�5�'�$
3�����5��"�V*+�������  

ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<A�
B<�C
����=	��ก��
D�:�;M ��
D� A�
��#�5 1-5 
=	��
D�:�; 
B<�C
����D��`	�5�>!��F ��ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<@B�>���:��	"�;�� H;�A�

��#�5 1  	F 2 =	��
D�:�; ���D��`	�5�>!��F ��ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<Aก	<�����ก�� �4! 
7.21  	F 8.67 �F �� :��	"�;�� A�>�F#�5
��#�5 3 =	��
D�:�; 
B<�C
����D��`	�5�>!��F ��ก��789�:�

;<��ก��#"�=�<�#�5>!�	"�?@<@B�>������� 10.96 �F �� @"�=���
��#�5 4  	F 5 =	��
D�:�; �D��`	�5�>!�
�F ��ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<���D�Aก	<�����ก�� �4! 12.64  	F 13.62 �F �� 
:��	"�;�� ;�� @;�A�:����#�5 4.6  
 

���5�����)Nก7
                                                                            �$
��� (��)        �����'     

�'�'"��
ก
�"�
�������'�
��
>
� (���) 
(x̄  = 64.59 ��5
H��, SD ± 27.42, Range 13 - 123) 
       
��#�5 1 =	��
D�:�;                                                                         9                     8.65 
       
��#�5 2 =	��
D�:�;                                                                        25                  24.04 
       
��#�5 3 =	��
D�:�;                                                                        39                  37.50 
       
��#�5 4 =	��
D�:�;                                                                        17                  16.35 
       
��#�5 5 =	��
D�:�;                                                                        14                  13.46 
�'�'"��
ก
�"�
��"��:���3>���
�ก
� (���) 
(x̄  = 62.88 ��5
H��, SD ± 24.93, Range 14 \ 126) 
     
��#�5 1 =	��
D�:�;                                                                       10                     9.61 
       
��#�5 2 =	��
D�:�;                                                                        23                   22.12 
       
��#�5 3 =	��
D�:�;                                                                       44                    42.31 
       
��#�5 4 =	��
D�:�;                                                                       18                    17.31 
       
��#�5 5 =	��
D�:�;                                                                         9                      8.65 
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�
�
���� 4.6   �D
��F �� �D��`	�5�  	F@D
����5�������:�{�� >!��F ��ก��789�:�
;<��ก��#"�
=�<�#�5>!�	"�?@<>!�
B<�C
� �"� �ก:��
��=	��
D�:�; (n=104) 

 
 

ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<��!��P��Fก!� 4 ;<�� c�5��
���B<@�ก �D�!�;!�;
#<!�A�
��#�5 1-5 =	��
D�:�; ��
D� 
B<�C
�@D
�A=ED?�D�B<@�ก �D�!�;!�;#<!��	� ��;�����<!�	F 54.8 - 
63.5 @"�=���ก	ID�#�5�B<@�ก �D�!�;!�;#<!� ��
D� A�
��#�5 1 =	��
D�:�; 
B<�C
��B<@�ก �D�!�;!�;#<!����
ก	���!#�?;<��ก#�5@I; ��;�����<!�	F 21.2  	FA�
��#�5 2-5 =	��
D�:�; 
B<�C
��B<@�ก �D�!�;!�;#<!�
�	Rก�<!���ก#�5@I; ��;�����<!�	F 13.1 \ 26.0  

;<��ก��
��	� ��
D� A�
��#�5 1-2 =	��
D�:�; 
B<�C
�@D
�A=ED?�D��ก��
��	��	� ��;
�����<!�	F 49.0 \ 82.7 A�>�F#�5
��#�5 3-5 =	��
D�:�; 
B<�C
�@D
�A=ED��ก��
��	� 3 �����>���?� ��;
�����<!�	F 58.7 \ 98.1 

;<��ก��>��QD��!I����F ��
D� A�
��#�5 1-3 =	��
D�:�; 
B<�C
�@D
�A=ED?�D��ก��>��QD��
!I����F ��;�����<!�	F 49.0 \ 94.2 A�>�F#�5
��#�5 4-5 =	��
D�:�; 
B<�C
�@D
�A=ED��ก��>��QD��
!I����F�ก�;>��� ��;�����<!�	F 76.0 \ 91.3 

;<���@���ก����	45!�?=
>!�	"�?@< ��
D� A�
��#�5 1 =	��
D�:�; 
B<�C
�@D
�A=ED?�D��
�@���ก����	45!�?=
>!�	"�?@< ��;�����<!�	F 65.4 @"�=���
��#�5 2 =	��
D�:�; 
B<�C
�@D
�A=ED���5���
�@���ก����	45!�?=
>!�	"�?@<�<!�ก
D� 3 �����/��#� ��;�����<!�	F 37.5  	FA�
��#�5 3 =	��
D�:�; 

B<�C
�@D
�A=ED���@���ก����	45!�?=
>!�	"�?@<���5�>������� 3-5 �����/��#� ��;�����<!�	F 39.4 
A�>�F#�5
��#�5 4-5 =	��
D�:�; 
B<�C
�@D
�A=ED���@���ก����	45!�?=
>!�	"�?@<��กก
D� 5 �����/��#� 
��;�����<!�	F 63.5 \ 78.8 ;�� @;�A�:����#�5 4.7        

 
 

���>�����
��*                                               +����'5��       ��
"1����       ����"�����"���
��W
�                                                                         


��#�5 1 =	��
D�:�;                                             4 - 12              7.21                        1.57   

��#�5 2 =	��
D�:�;                                             5 - 14              8.67                        2.21 

��#�5 3 =	��
D�:�;                                             5 - 15            10.96                        2.23                 

��#�5 4 =	��
D�:�;                                             8 - 16            12.64                        1.53 

��#�5 5 =	��
D�:�;                                           11 - 16            13.62                        0.94 
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�
�
���� 4.7   �"��
� 	F�<!�	F>!�
B<�C
��"� �ก:���F �����;<��>!�ก��789�:�
;<��ก��#"� 
=�<�#�5>!�	"�?@< (n=104) 

 
 
 
 

ก
�QRS����*�
�ก
��$
>��
���                                    �'�'"��
>�����
��* (���) 
����$
3��                                        1                    2                    3                   4                     5 
                                              �$
��� �����'   �$
��� �����'   �$
��� �����'   �$
��� �����'   �$
��� �����' 

- ��
�����Nก5����N*��*����  
 �D���ก��=��A�?�D@F;
ก   4      3.8         4      3.8         5      4.8         3      2.9         2      1.9 
 �D����ก	���!#�?;<        22     21.2      19     18.3      15     14.4       13    12.5       11    10.6 
 �D��	Rก�<!�                          12    11.5       24     23.1      27     26.0       24    23.1      27     26.0 
?�D �D�!�;!�;#<!��	�            66    63.5       57     54.8      57     54.8       64    61.5      64     61.5       
- ก
��
���  
?�D
��	��	� =	��
D�:�;        86    82.7       51     49.0      19     18.3         2      1.9        -          - 

��	� 1 ����� =	��
D�:�;         8      7.7       18     17.3        7       6.7         3      2.9       1        1.0 

��	� 2 ����� =	��
D�:�;         5      4.8      14     13.5       17       1.3         9      8.7       1        1.0 

��	� > 3 ����� =	��
D�:�;      5      4.8      21     20.2       61     58.7       90    86.5   102      98.1 
- ก
����Z�
�����
�'  
?�DQD��!I����F                        98    94.2      83     79.8       51     49.0       25    24.0       9       8.7                           
QD��!I����F�=	
                      6      5.8      20     19.2       48     46.2      70    67.3      75     72.1 
QD��!I����F�ID� 	"�	���	Rก         -          -        1       1.0        4        3.8        6      5.8      15     14.4 
QD��!I����F�ID� ����ก<!�          -          -        -           -        1        1.0        3      2.9        5       4.8 
- "����"��:���3>�����$
3��  
?�D���@�����	45!�?=
M            68    65.4     33     31.7        6       5.8         1      1.0        -           - 
���@����<!�ก
D� 3 �����/��#�     24    23.1    39      37.5      26     25.0         8      7.7        3       2.9 
���@��� 3-5 �����/��#�                 9      8.7    17      16.3      41     39.4       29    27.9      19      18.3 
���@�����กก
D� 5 �����/��#�        3     2.9    15      14.4       31    29.8        66   63.5      82      78.8 
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������� 6 ��������
��
�
�Z9�ก
��$
�
�������5������'+������"��
�ก
�QRS����*�
�
ก
��$
>��
�������$
3��9��������T
�>�����
��*��*����$
3��9>U�5�'�$
3�����5��"�V*+���
���� 

A�ก����ก���������� :�
 ��:<� ?;< กD !��I �F;��!�	�B���A��	4!;กD!�
D�:�; �
��
�:ก
ก��
	กD!�
D�:�; 
�W�ก��A=<���F����
���B<@�ก �F�F�
	�ก��
D�:�; �F�F�
	�ก�����5������F#��
!�=��=	��
D�:�;  	F�F�F�
	�ก�����5���	45!�?=
�D��ก��=	��
D�:�; @"�=���:�
 ��:�� ?;< กD ก��
789�:�
;<��ก��#"�=�<�#�5>!�	"�?@< c�5���กก��
�����F=P�D�@����F@�#W�|@=@�����WP>!������P@�� 
(Pearson}s Product Moment Correlation) �F=
D��:�
 ��:<�ก��:�
 ��:�� ��
D� �F�F�
	�ก��

D�:�; 	F!��I���
��@�����WP#��	�ก��ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<!�D�������@"���E#��
@Q�:� (r = -.592, p < .01  	F r = -.535, p < .01 :��	"�;��) 
�W�ก��A=<���F����
���B<@�ก 	F
�F;��!�	�B���A��	4!;กD!�
D�:�;���
��@�����WP#���
กก��ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<
!�D�������@"���E#��@Q�:� (r = .556, p < .01  	F r = .407, p < .01 :��	"�;��) �F�F�
	�ก�����5�
��	45!�?=
�D��ก��=	��
D�:�; 	F�F�F�
	�ก�����5������F#��!�=��=	��
D�:�;���
��@�����WP#��
	�ก��ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<!�D�������@"���E#��@Q�:� (r = -.230, p < .05  	F r = -
.215, p < .05 :��	"�;��) @"�=����
��
�:กก��
	กD!�
D�:�;���
��@�����WPก��ก��789�:�
;<��ก��#"�
=�<�#�5>!�	"�?@<!�D��?�D�����@"���E#��@Q�:� (r = .072, p > .05) ;�� @;�A�:����#�5 4.8 

�!ก��ก�����กก��
�����F=P�D�@����F@�#W�|@=@�����WP>!������P@���F=
D��:�
 ��:<�
ก���!� ��
D� �D�@=@�����WP�F=
D��:�
 ��:<����D��F=
D�� .228 - .464 c�5�?�D��:�
 ��:<��BDA;#�5��
�
��@�����WPก��@B��ก��ก
D� .65 ;��:D!?���� 

- !��I ���
��@�����WPก��
�W�ก��A=<���F����
���B<@�ก (r = -.439, p < .01), 
�F;��!�	�B���A��	4!;กD!�
D�:�; (r = -.394, p < .01), �F�F�
	�ก��
D�:�; (r = .306, p < .01)   	F
�F�F�
	�ก�����5���	45!�?=
�D��ก��=	��
D�:�; (r = .237, p < .05) !�D�������@"���E#��@Q�:� 

- �F;��!�	�B���A��	4!;กD!�
D�:�; ���
��@�����WPก���F�F�
	�ก��

D�:�; (r = -.405, p < .01), !��I (r = -.394, p < .01), 
�W�ก��A=<���F����
���B<@�ก (r = .362, p < .01), 
�F�F�
	�ก�����5���	45!�?=
�D��ก��=	��
D�:�; (r = -.324, p < .01)  	F�
��
�:กก��
	กD!�
D�:�; (r 
= .228, p < .05) !�D�������@"���E#��@Q�:� 

- �
��
�:กก��
	กD!�
D�:�; ���
��@�����WPก���F;��!�	�B���A��	4!;
กD!�
D�:�;!�D�������@"���E#��@Q�:� (r = .228, p < .05)  
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- 
�W�ก��A=<���F����
���B<@�ก ���
��@�����WPก��!��I (r = -.439, p < .01), 
�F�F�
	�ก��
D�:�; (r = -.464, p < .01), �F;��!�	�B���A��	4!;กD!�
D�:�; (r = .362, p < .01)  	F
�F�F�
	�ก�����5���	45!�?=
�D��ก��=	��
D�:�; (r = -.300, p < .01) !�D�������@"���E#��@Q�:� 

- �F�F�
	�ก��
D�:�; ���
��@�����WPก��
�W�ก��A=<���F����
���B<@�ก (r = 
-.464, p < .01), �F;��!�	�B���A��	4!;กD!�
D�:�; (r = -.405, p < .01), !��I (r = .306, p < .01)  	F
�F�F�
	�ก�����5���	45!�?=
�D��ก��=	��
D�:�; (r = .252, p < .01) !�D�������@"���E#��@Q�:� 

- �F�F�
	�ก�����5������F#��!�=��=	��
D�:�; ���
��@�����WPก��
�F�F�
	�ก�����5���	45!�?=
�D��ก��=	��
D�:�;!�D�������@"���E#��@Q�:� (r = .411, p < .01) 

- �F�F�
	�ก�����5���	45!�?=
�D��ก��=	��
D�:�; ���
��@�����WPก��
�F�F�
	�ก�����5������F#��!�=��=	��
D�:�; (r = .411, p < .01), �F;��!�	�B���A��	4!;กD!�
D�:�; 
(r = -.324, p < .01), 
�W�ก��A=<���F����
���B<@�ก (r = -.300, p < .01), �F�F�
	�ก��
D�:�; (r = .252, 
p < .01)  	F!��I (r = .237, p < .05) !�D�������@"���E#��@Q�:� ;�� @;�A�:����#�5 4.8 
 
�
�
���� 4.8   �D�@����F@�#W�|@=@�����WP>!������P@���F=
D��!��I �F;��!�	�B���A��	4!;กD!�
D�:�; 

�
��
�:กก��
	กD!�
D�:�; 
�W�ก��A=<���F����
���B<@�ก �F�F�
	�ก��
D�:�; �F�F�
	�
ก�����5������F#��!�=��=	��
D�:�; �F�F�
	�ก�����5���	45!�?=
�D��ก��=	��
D�:�; 
 	Fก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@< (n=104)  

      **p < .01, *p < .05 
 
 

���5�����)Nก7
                                           1          2          3          4          5          6          7          8 

1.!��I                                                         1 
2.�F;��!�	�B���A��	4!;กD!�
D�:�;       -.394**    1 
3.�
��
�:กก��
	กD!�
D�:�;                 -.102      .228*      1 
4.
�W�ก��A=<���F����
���B<@�ก              -.439**  .362** .051        1 
5.�F�F�
	�ก��
D�:�;                            .306** -.405** .003   -.464**     1 
6.�F�F�
	����5�!�=��=	��
D�:�;          -.015      .043     .069   -.174      .001        1 
7.�F�F�
	����5���	45!�?=
=	��
D�:�;    .237*  -.324**  .003   -.300**  .252**  .411**    1 
8.ก��789�:�
A�ก��#"�=�<�#�5>!�	"�?@< -.535**  .407** .072    .556** -.592**  -.215* -.230*    1 
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A�ก����ก��!"����ก��#"����;<
�@Q�:�
�����F=PQ;Q!� ������>��� (Hierarchical 
regression analysis) H;���;	"�;��>!�:�
 ��A�ก���"��
�=��D�@����F@�#W�@=@�����WP�=�B�#�
	F>��� �4! >���#�5 1 ?;< กD !��I �F;��!�	�B���A��	4!;กD!�
D�:�; 
�W�ก��?;<������F����
���B<@�ก  	F
�F�F�
	�ก��
D�:�; >���#�5 2 ?;< กD �F�F�
	�ก�����5������F#��!�=��=	��
D�:�;  	F>���#�5 3 ?;< กD 
�F�F�
	�ก�����5���	45!�?=
�D��ก��=	��
D�:�; ��
D� :�
 ��A�	"�;��>���#�5 1 �� 3 :�
 ��#�5@����Q
#"����ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<!�D�������@"���E#��@Q�:� ?;< กD !��I (β = -.298, p < 
.01) 
�W�ก��?;<������F����
���B<@�ก (β = .234, p < .01)  	F�F�F�
	�ก��
D�:�; (β = -.370, p < .01) 
@"�=����F;��!�	�B���A��	4!;กD!�
D�:�;@����Q#"����ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<!�D��
?�D�����@"���E#��@Q�:� (β = .055, p > .05) #������:�
 ��A�	"�;��>���#�5 1 #Iก:�
@����Q�D
�ก��#"����
ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<?;<�<!�	F 53.1 (R2 = .531, p < .01) ��45!�"�:�
 ��A�	"�;��>���
#�5 2 �><���A�ก��
�����F=P ��
D� �F�F�
	�ก�����5������F#��!�=��=	��
D�:�;@����Q�D
�#"����
ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<���5�>����<!�	F 3.5 (R2 change = .035, β = -.191, p < .01) H;�
:�
 ��A�	"�;��>���#�5 1  	F 2 @����Q�D
�ก��#"����ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<?;<�<!�
	F 56.6 (R2 = .566, p < .01)  	F��45!�"�:�
 ��A�	"�;��>���#�5 3 �><���A�ก��
�����F=P ��
D� 
�F�F�
	�ก�����5���	45!�?=
�D��ก��=	��
D�:�;@����Q#"����ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<
!�D��?�D�����@"���E#��@Q�:� (R2 change = .014, β = .141, p > .05) #������:�
 ��#�5��ก��#Iก:�

@����Q�D
�ก��#"����ก��789�:�
;<��ก��#"�=�<�#�5>!�	"�?@<?;<�<!�	F 58 (R2 = .580, p < .01) ;��
 @;�A�:����#�5 4.9 
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�
�
���� 4.9   �D�@����F@�#W�|ก��#"����>!�!��I �F;��!�	�B���A��	4!;กD!�
D�:�; 
�W�ก��A=<���F���    
�
���B<@�ก �F�F�
	�ก��
D�:�; �F�F�
	�ก�����5������F#��!�=��=	��
D�:�; 
�F�F�
	�ก�����5���	45!�?=
�D��ก��=	��
D�:�; ก��ก��789�:�
;<��ก��#"�=�<�#�5>!�
	"�?@< (n=104) 

      **p < .01, *p < .05                                                                
 
 
 

 

��?����                ���5�����)Nก7
                   R      R2     ∆R2    ∆F            b         SE       Beta         

     1       !��I                                                .729  .531**.531   28.041**  -.022**  .006      -.298       
              �F;��!�	�B���A��	4!;กD!�
D�:�;                                                   .104      .151       .055   
              
�W�ก��A=<���F����
���B<@�ก                                                           .437**  .156       .234      
              �F�F�
	�ก��
D�:�;                                                                       -.006**  .001     -.370                          
    2        !��I                                                .752  .566**.035   7.816**    -.023**  .006      -.313      
              �F;��!�	�B���A��	4!;กD!�
D�:�;                                                   .134      .147       .071 
              
�W�ก��A=<���F����
���B<@�ก                                                          .341*     .155      .182 
              �F�F�
	�ก��
D�:�;                                                                      -.006**  .001     -.383 
              �F�F�
	����5�!�=��=	��
D�:�;                                                     -.007**  .002     -.191      
     3       !��I                                                 .761 .580** .014   3.166       -.024**  .006     -.326       
              �F;��!�	�B���A��	4!;กD!�
D�:�;                                                   .200      .150      .105 
              
�W�ก��A=<���F����
���B<@�ก                                                          .354*    .153      .190 
              �F�F�
	�ก��
D�:�;                                                                      -.006**  .001     -.397 
              �F�F�
	����5�!�=��=	��
D�:�;                                                    -.009**  .003     -.250                            
              �F�F�
	����5���	45!�?=
=	��
D�:�;                                              .005      .003      .141        
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ก
�� ก!
"��#$%&#
&���'()�*+$", -�./0� ก!
ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��%
���)7�	8
	���$ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$ ��
��#$� ก!
04
%
<ก
�
�4
%
	50$0
	( �*���0����
�%�%-�.0�ก�0%��
��� "�

���กก�$��ก�0%��
��� ��=&ก
����	
�*$��
"�

���+ ก �*	*-��
ก
���
��� �*	*-��
ก
�-��/
���)�*�
%0
�
����$��
��� 9�*�*	*-��
ก
�-��/

-"�./0%6����
$ก
	���$��
��� ��0ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��%���)7�	8
	���$ก
���
���
�����0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$ ��ก
�� ก!
+


�'08�)�
	�

���'()�*+$", 
��$%&# 

 
 

ก�	�����������ก�	�����������
��������
�� �
!���������ก�	�"��������"
������#�$"%�&
�������	�%��'
(�)"
���
� 

<
กก
�� ก!
"��#$%&#����
 ���)7�	8
	���$��
���> 
&"*9%%ก
�123%�����
%ก
��4
�%�
�&/
50$�4
6+��%��%�&/ 1-5 ���$��
���-��/
+�$5 #%�

�*	*-��
�&/-��/
5 #% A�	�%��%�&/ 1 9�* 2 ���$��
��� 
���)7�	
&"�
-C�&/	50$"*9%%ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��ก��-"&	$ก�% ".0 7.21 9�* 8.67 
"*9%% �

�4
��� (�
�
$�&/ 4.6) -%./0$<
ก8
	���$��
���> �4
6+�<*�	(��4
�%�
�&/�%ก
�-"�./0%6��
;�/�"�
�A�	6
�0
<��&ก-�&/	$6�� (Holte & Kehlet, 2000; Kurzl & Sessler, 2003; Rowbotham, 
Kimpson & Thompson, 2006; Story & Chamberlain, 2009) 9���4
6+�-�dก<*
&ก
�123%�����
%ก
��4

�%�
�&/8
	�% 24 ;�/�A
$���$��
��� �%5�*�&/�4
6+�����
&ก
�123%�����
%ก
��4
�%�
�&/	�$6
�-)e%)ก�� 
(Schuster & Montie, 2002; Kurzl & Sessler, 2003) +�$�����ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�
�%��%�&/ 1 9�* 2 ���$��
���A�	+��%����-)e%��<
กก
��4
�%�
�&/50$�4
6+�-�dก < $-)e%+
-��(���
"*9%%ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�
&"�
-C�&/	%�0	�&/+(� +4
����ก
�123%�����
%ก
��4

�%�
�&/50$�4
6+��%��%�&/ 3 ���$��
��� ����
 ���)7�	
&"�
-C�&/	50$"*9%%ก
�123%�����
%ก
��4
�%�
�&/
50$�4
6+�+�$5 #%-)e% 10.96 "*9%% (�
�
$�&/ 4.6) 0
<-%./0$<
ก�4
6+�����-��/

&ก
�123%���ก���

�4

�%�
�&/�

)ก�� h /$A�	��/�6)�4
6+������;�-��
�%ก
�123%��� 3-5 ��%���$��
��� (Schuster & Montie, 
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2002; Kurzl & Sessler, 2003) +4
������%�&/ 4 9�* 5 ���$��
��� ���)7�	
&"*9%%ก
�123%�����
%ก
��4

�%�
�&/50$�4
6+�-��/
+�$5 #% A�	
&"�
-C�&/	�ก��-"&	$ก�% ".0 12.64 9�* 13.62 "*9%% �

�4
��� 
(�
�
$�&/ 4.6) ��#$%&#0
<-%./0$<
ก�4
6+�����
&ก
�123%�����
%ก
��4
�%�
�&/+
����,

ก5 #% A�	ก
��4

�%�
�&/50$�4
6+�����<*-��/
-"�./0%6��<
ก�4
6+�����+��%5 #% �4
6+�����+��%5�
$ 9�*�4
6+�����
+��%�$�

�4
��� (Behm & Stollman, 2003) 9�*�4
6+��;�-��
�%ก
�ก���

�4
�%�
�&/)�*+
%ก�%
0	�
$+
����,)�*

� 5 ��%���$��
��� (Huang, 2006) ��$%�#%< $+�$�����"*9%%ก
�123%�����
%ก
�
�4
�%�
�&/50$�4
6+�-��/
+�$5 #%�

�*	*-��
�&/-��/
5 #% 

-
./0<4
9%กก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��

���;&#��� ��
%-+&	$ก
�-"�./0%6��
50$�4
6+� ����
 �%��%�&/ 1 ���$��
��� ���)7�	+��%����6
�
&-+&	$ก
�-"�./0%6��50$�4
6+� ��0	�* 
65.4 (�
�
$�&/ 4.7) 9
���
�4
6+�-�dก<*
&ก
�123%�����
%ก
��4
�%�
�&/8
	�% 24 ;�/�A
$���$��
��� 
(Schuster & Montie, 2002; Kurzl & Sessler, 2003) 9��ก
�-"�./0%6��50$�4
6+�-�dก�%�*	*%&#-)e%
ก
������-)e%��กk �&/-�&	ก��
 migrating motor complex  (MMC) h /$0
<<*-��/
��%-"�./0%6��<
ก
ก�*-�
*0
�
�9�*+�$��0-%./0$�$

<%' $�4
6+�-�dก+��%)�
	 ��.0-��/
��%�&/�4
6+�-�dก+��%��%-0$ 
9����ก!�*ก
�-"�./0%6��50$�4
6+�<*-)e%ก
�-"�./0%6��9���&�-"�./0%0	�
$;�
k 9�*
&"�./%ก
�
�&�����&/6
�+
/4
-+
0 (ก!	
 ��%����
;&�*, 2549; +(����
 A��������m%,, 2549; Mattei & Rombeau, 
2006) < $-)e%+
-��(���1n$-+&	$ก
�-"�./0%6��50$�4
6+�6
��� -%./0$<
กก
�� ก!
"��#$%&#)�*-
�%
-+&	$ก
�-"�./0%6��50$�4
6+���%�* 1 "��#$ A�	1n$-+&	$ก
�-"�./0%6��50$�4
6+����-���%�
��0$ 4 
�4
9�%�$ 9�*1n$�4
9�%�$�* 1 %
�& ��
 4 %
�& h /$�%�*���
$%&# ���)�*-
�%0
<1n$6
���-+&	$ก
�
-"�./0%6��50$�4
6+�6�� +4
������%�&/ 2 ���$��
��� ���)7�	+��%����-��/

&-+&	$ก
�-"�./0%6��50$
�4
6+�9��	�$%�0	ก��
 3 "��#$/%
�& ��0	�* 37.5 9�*�%��%�&/ 3 ���$��
��� ���)7�	+��%����
&-+&	$ก
�
-"�./0%6��50$�4
6+�-��/
5 #%-)e% 3-5 "��#$/%
�& ��0	�* 39.4 +4
������%�&/ 4-5 ���$��
��� ���)7�	+��%
����
&-+&	$ก
�-"�./0%6��50$�4
6+�

กก��
 5 "��#$/%
�& ��0	�* 63.5 o 78.8  (�
�
$�&/ 4.7) 0
<
-%./0$<
ก���)7�	+��%����
&ก
�-��/
���)�*�
%0
�
��%��%�&/ 2 - 3 ���$��
��� ��0	�* 24.04 - 37.50 
(�
�
$�&/ 4.5) 9�*���)7�	<*
&ก
����)�*�
%0
�
�-��/
5 #%�%��%�&/ 4-5 ���$��
��� h /$0
�
��&/���)7�	
���)�*�
%-
./00	���%ก�*-�
*0
�
�<*ก�*�(�%ก
�-"�./0%6��50$�4
6+�-�dก9�*�4
6+����� A�	�4

����4
6+�-�dก
&ก
��&����9���&�-"�./0% (peritalsis) 9�*�&����9��-)e%)��0$ (segmentation) 
-��/
5 #% h /$-)e%��<
กก
�-ก�� gastroenteric reflex  A�	ก
�	.�5	
	50$ก�*-�
*0
�
�<*+�$
+���
���
%��
$9�)�*+
� myenteric <
กก�*-�
*0
�
�6)�

�%�$50$�4
6+�-�dก �4
���-ก��ก
�
�&����9���&�-"�./0% (peritalsis) 9�*�&����9��-)e%)��0$ (segmentation) -��/
5 #% (;�	��m%, ��0
+ก(�9ก��, 2542; "�
<
�	,8
"��;
+�&����	
 "�*���	
�
+��, 
�
���	
��	
����, 2545) +4
����
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�4
6+�����<*
&ก
�-"�./0%6��-��/
5 #%-;�%-�&	�ก�% 9�*
&"�

'&/50$ก
�-"�./0%6��9���&�-"�./0%
0	�
$�(%9�$ (mass movement) -��/
5 #%��
%�
$ gastrocolic reflex (<�$<�%��, ;�	=;�$",, 2548) A�	
0
�
��%ก�*-�
*0
�
�<*�4
���ก�*-�
*0
�
�	.�5	
	9�*+�$+���
�

	�$�*��)�*+
�
+��%ก�
$ <
ก%�#%
&ก
�9)���9�*+�$+���
�00ก

�
$-+�%)�*+
� parasympathetic A�	
+�$��
%

�
$ vagus nerve 6)ก�*�(�%�4
6+�����+��%�% 9�*��
%�
$ pelvic nerve 6)ก�*�(�%�4
6+�
����+��%��
$ %0ก<
ก%&# gastrocolic reflex 	�$+


�'+�$��
%�
$r0�,A
%�&/���/$00ก

<
ก-h��,6��
��0���-��ก�*-�
*0
�
���.0�4
6+�-�dก0&ก���	 (;�	��m%, ��0+ก(�9ก��, 2542) h /$�4
6+�<*
&ก
�
-"�./0%6��9���&�-"�./0%0	�
$�(%9�$ (mass movement)  
&"�

'&/-��/
5 #% 9�*
&"�./%ก
��&�����&/
+
/4
-+
0 (Mattei & Rombeau, 2006) < $�4
���1n$-+&	$ก
�-"�./0%6��50$�4
6+�6��-��/
5 #%
�

�4
��� 

��
%ก
��
	�
 �%ก
�� ก!
"��#$%&#����
 �%��%�&/ 1-2 ���$��
��� ���)7�	+��%����6
�
&
ก
��
	�
 ��0	�* 82.7 9�* 49.0 �

�4
��� (�
�
$�&/ 4.7) +0�"��0$ก��ก
�� ก!
50$ 

�& $


)�*-+��s 9�*"�* (2548) ����
 �%��%�&/ 1-2 ���$��
��� ���)7�	%
�&-�;�&/6�����ก
���
����
$�%�

��0$+��%����6
�
&ก
��
	�
 ��0	�* 83.3 9�* 46.2 �

�4
��� ��#$%&#0
<-%./0$<
กก
�6�����	
�*$��
)��ก�(�
 opioid �%�*���
$��
���9�*8
	���$��
��� h /$
&u�=�v�*$��"�

-<d�)�� 9��
&��5�
$-"&	$
�%ก
���ก
��&�������50$�4
6+� (��s�� +�%��*ก��, 2551) A�		
00กu�=�v��0ก�(�
-h��,�%�%�$
�4
6+�6)ก�*�(�%)�*+
� sympathetic �4
���	��	�#$ก
����/$+
�+./0)�*+
� acetylcholine +�$�����
ก
�-"�./0%6��50$�4
6+����$ (ก!	
 ��%����
;&�*, 2549) �4
������)7�	6
�
&ก
��
	�
-ก��5 #% 
+4
����ก
�6�����	
�*$��)��ก�(�
 opioid �%ก
�� ก!
"��#$%&#����
 ���)7�	6�����	
�*$��)��;%�� 
morphine �%��%��
���' $��%�&/ 2 ���$��
���

ก�&/+(� -C�&/	 5.02-12.46 
����ก��
 9�*6�����	
�*$��
)��;%�� pethidine �%��%��
���' $��%�&/ 1 ���$��
���

ก�&/+(� -C�&/	 8.05-11.95 
����ก��
 (�
�
$�&/ 
4.4) ��#$%&#�*	*-��
ก
��	(��4
�%�
�&/�%ก
�-"�./0%6��50$�4
6+�8
	���$��
���<*+�
��%=,A�	��$
ก��)��

�	
�*$��)��ก�(�
 opioid �&/6������%�*���
$9�*8
	���$��
��� (ก!	
 ��%����
;&�*, 
2549) h /$+0�"��0$ก��ก
�� ก!
50$ Barletta, Asgeirsson & Senagore (2011) ����
 )��

�ก
�
���	
�*$��)��ก�(�
 opioid �%9���*��% 9�*<4
%�%��%�&/���	
�*$��)��ก�(�
 opioid +


�'
�4
%
	ก
�-ก��8
�*�4
6+��	(��4
�%�
�&/���$��
���0	�
$
&%�	+4
"���
$+'��� 9�*<
กก
�� ก!
50$ 
Cali, Meade, Swanson & Freeman (2000) ����
 )��

�ก
�6�����	
�*$��)��ก�(�
 opioid 
&
"�

+�
��%=,ก��ก
��
	�
0	�
$
&%�	+4
"���
$+'��� ��$%�#%�%��%�&/ 1-2 ���$��
��� ���)7�	< $	�$6
�
&
ก
��
	�
 -%./0$<
ก6�����	
�*$��)��ก�(�
 opioid �%)��

�

ก�&/+(� +4
�����%��%�&/ 3-5 ���$
��
��� ���)7�	+��%����
&ก
��
	�
 3 "��#$5 #%6) ��0	�* 58.7 o 98.1 (�
�
$�&/ 4.7) -%./0$<
ก6�����	
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�*$��)��ก�(�
 opioid ���$ A�	�%��%�&/ 3-5 ���$��
��� ���)7�	6�����	
�*$��)��;%�� morphine 
-C�&/	 0.07 o 1.87 
����ก��
 9�*6�����	
�*$��)��;%�� pethidine -C�&/	 0.50 o 2.25 
����ก��
 
(�
�
$�&/ 4.4) < $�4
����4
6+�
&ก
�-"�./0%6��-��/
5 #% +�$��������)7�	
&ก
��
	�
-��/
5 #% <
กก
�'�ก
�*"
	-".0$��0�%�$ก��

-%.#050$�4
6+����� (Craven & Hirnle, 2003; Guyton, 2006) )�*ก0�ก��
�%��%�&/ 3-5 ���$��
��� ���)7�	-ก.0�"� /$6�����	
9ก���0$0.� 6��9ก� Simeticone 9�* Carminative ��0	
�* 45.10 (�
�
$�&/ 4.3) h /$	
9ก���0$0.�<*;��	������)7�	-ก��ก
��
	�
 A�		
<*6)�4
����4
6+�-ก��
ก
������ 9�*ก��

-%.#0�����"�
	��� < $�4
������)7�	
&ก
��
	�
-ก��5 #% ()�
�& ���6�-�
*, 2552)  

��
%"�

���+ ก9%�%0 �0����0$ �%ก
�� ก!
"��#$%&#����
 �%��%�&/ 1-5 ���$��
��� ���)7�	
+��%����6
����+ ก9%�%0 �0����0$-�	 ��0	�* 54.8 - 63.5 (�
�
$�&/ 4.7) 0
<-%./0$<
ก�%�*	*ก�0%
��
��� ���)7�	6�����ก
�-��&	
�4
6+� A�	6�����ก
�+�%0(<<
�* 9�*��0$$�%#4
9�*0
�
����$-�&/	$".%
ก�0%��
��� �4
���8
	�%ก�*-�
*0
�
�9�*�4
6+�
&-�&	$%#4
	�0	9�*9กz+�&/+��
$5 #%�

)ก�� A�	6
�

&9กz+�&/-ก��5 #%<
กก
� fermentation 50$ก
ก0
�
��&/�ก"�
$�%�4
6+� (+(����
 A��+�����m%,; 2549)  
< $�4
������)7�	A�	+��%����6
����+ ก9%�%0 �0����0$ +4
�������)7�	�
$+��%�&/���+ ก9%�%0 �0����0$ 
0
<-ก��<
กก
�+*+
50$9กz+�&/9���<
กก�*9+-�.0�-5�
6)�%�4
6+�

ก-ก�%6) �%5�*�&/��
$ก
	
6
�+


�'5��9กz+00ก<
ก�4
6+�6�� -%./0$<
ก6
�
&ก
��
	�
 (Craven & Hirnle, 2003; Guyton, 
2006) 

��
%ก
�5��'�
	0(<<
�* �%ก
�� ก!
"��#$%&#����
 �%��%�&/ 1-3 ���$��
��� ���)7�	+��%
����6
�
&ก
�5��'�
	0(<<
�* ��0	�* 49.0 o 94.2 (�
�
$�&/ 4.7) 0
<-%./0$<
ก���)7�	6�����ก
�-��&	

�4
6+�ก�0%��
��� �4
���8
	�%�4
6+�6
�
&ก
ก0
�
��ก"�
$ ���)7�	< $	�$6
�
&ก
�5��'�
	0(<<
�* 
+4
������%�&/ 4-5 ���$��
��� ���)7�	+��%����
&ก
�5��'�
	0(<<
�*-ก��5 #% ��0	�* 76.0 o 91.3 (�
�
$
�&/ 4.7)  -%./0$<
ก
&ก
�+*+
50$ก
ก0
�
��%�4
6+�<
กก
��&/���)7�	-��/
���)�*�
%0
�
�8
	���$
��
��� A�	���)7�	+��%����-��/
���)�*�
%0
�
��%��%�&/ 2 9�*��%�&/ 3 ���$��
��� ��0	�* 24.04 9�* 
37.50 �

�4
��� (�
�
$�&/ 4.5) < $�4
���
&ก
�+*+
50$ก
ก0
�
��%�4
6+� )�*ก0�ก���%��%�&/ 4-5 
���$��
��� ���)7�	
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�����+
����,

ก5 #% < $-)e%+
-��(���
&ก
�
5��'�
	0(<<
�* -%./0$<
กก�*��%ก
�5��'�
	0(<<
�*<*-ก��5 #%-
./0�4
6+�����
&ก
��&����<%�4
���
0(<<
�*-"�./0%-5�
+���4
6+���$ ���$<
ก%�#%< $-ก��){�ก���	
�0�+%0$0��A%
����%65+�%���$6)
ก�*�(�%�*��)�*+
� parasympathetic �4
���"�./%ก
��&����50$�4
6+�9���&�-"�./0% (peristalsis) 

&"�

95d$9�$

ก5 #% )�*ก0�ก��ก
�"��"(
�����8
	�% (internal sphincter) �&/-ก��5 #%%0ก04
%
<
<���< 9�*ก
�"��"(
�����8
	%0ก (external sphincter) �&/-ก��5 #%8
	���04
%
<<���< < $�4
���
��
$ก
	
&ก
�5��'�
	0(<<
�*-ก��5 #% (;�	��m%, ��0+ก(�9ก��, 2542; ����.0 -C�	ก����, 2545)  
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����*ก�	�������
�
��+ 	&���
��� ,��#�'�-
�ก"
��"���� .��,���กก����ก"
��"���� 
��/�ก�	#����	&���.��,	 ��0ก 	&�&'���ก�	�"���� 	&�&'���ก�	'	��,	��
	&���
���	
�����"���� %�&	&�&'���ก�	'	��,'.�-�
����	"��ก�������"���� �"
ก�	�����������ก�	���
��������
�������  

<
กก
���+0�+

(��s
%ก
���<�	 ����
 0
	( �*���0����
�%�%-�.0�ก�0%��
��� ��=&ก
�
���	
�*$��"�

���+ ก �*	*-��
ก
���
��� �*	*-��
ก
�-��/
���)�*�
%0
�
����$��
��� 9�*
�*	*-��
ก
�-��/
-"�./0%6����
$ก
	���$��
��� +


�'���
ก�%�4
%
	ก
�123%�����
%ก
��4
�%�
�&/
50$�4
6+��%���)7�	8
	���$ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$6����0	�* 58.0 
(R2 = .580, p < .01) A�	���9)��&/
&04
%
<ก
��4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��%���)7�	
8
	���$ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$

ก�&/+(� 6��9ก� �*	*-��
ก
�
��
��� (β = -0.397, p < .01) �0$�$

 6��9ก� 0
	( (β = -0.326, p < .01), �*	*-��
ก
�-��/
���)�*�
%
0
�
����$��
��� (β = -0.250, p < .01) 9�*��=&ก
����	
�*$��"�

���+ ก (β = 0.190, p < .05) +��%
�*	*-��
ก
�-��/
-"�./0%6����
$ก
	���$��
���9�*�*���0����
�%�%-�.0�ก�0%��
���
&04
%
<ก
�
�4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��%���)7�	8
	���$ก
���
��������0�4
6+�����9�*�4
6+�
��$9��-):�;�0$��0$0	�
$6
�
&%�	+4
"���
$+'���  (β = 0.141, p > .05 9�* β = 0.105, p > .05 
�

�4
���) +4
����"�

���กก�$��ก�0%��
���
&"�

+�
��%=,ก��ก
�123%�����
%ก
��4
�%�
�&/50$
�4
6+�0	�
$6
�
&%�	+4
"���
$+'����&/�*��� .05 < $6
�+


�'-5�
�4
%
	ก
�123%�����
%ก
��4
�%�
�&/
50$�4
6+� (�
�
$�&/ 4.9) 
 

	&�&'���ก�	�"����  
�%ก
�� ก!
"��#$%&#����
 ���)7�	+��%����
&�*	*-��
ก
���
��� 181 o 270 %
�& ��0	�* 

50.00 �0$�$


&�*	*-��
ก
���
��� 90 o 180 %
�& ��0	�* 39.42 9�*
&�*	*-��
ก
���
���-C�&/	 
198 %
�& (�
�
$�&/ 4.5) +0�"��0$ก��ก
�� ก!
50$ )�$ก
� กu!��(�� (2555) ����
 ���)7�	�&/
6�����ก
���
���-):�;�0$��0$
&�*	*-��
ก
���
���-C�&/	 181.08 %
�& 9�*ก
�� ก!
"��#$%&#����

�*	*-��
ก
���
���
&"�

+�
��%=,�
$��ก��ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�0	�
$
&%�	+4
"��
�
$+'��� (r = -.592, p < .01) (�
�
$�&/ 4.8) 9�*+


�'�4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$
�4
6+��%���)7�	8
	���$ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$0	�
$
&%�	+4
"��
�
$+'��� (β = -.397, p < .01) (�
�
$�&/ 4.9) ก��
�".0 -
./0���)7�	6�����ก
���
��������0�4
6+�����9�*
�4
6+���$9��-):�;�0$��0$-)e%�*	*-��
%
% <*�4
������)7�	
&"*9%%ก
�123%�����
%ก
��4
�%�
�&/
50$�4
6+�%�0	��.0
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�6
��& 9��'�
���)7�	6�����ก
���
��������0
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�4
6+�����9�*�4
6+���$9��-):�;�0$��0$-)e%�*	*-��
+�#% <*�4
������)7�	
&"*9%%ก
�123%�����
%
ก
��4
�%�
�&/50$�4
6+�

ก��.0
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��& 0=��
	6����
 ก
���
���-)e%
�*	*-��
%
%<*�4
����4
6+�6�����ก
�<����0$-)e%-��
%
%�%�*���
$ก
���
��� h /$<*ก�0���-ก��
){�ก���	
�0�+%0$��0ก
�0�ก-+�-C�
*�&/ (Mythen, 2005) 9�*;�ก%4
���
&ก
����/$+
�0�ก-+��%
-%.#0-	./050$�
$-��%0
�
� A�	+
��&/���/$00ก



ก�%�*	*9�ก 6��9ก� nitric oxide (ก!	
 ��%��
��
;&�*, 2549) h /$-)e%+
��&/
&�%�
�&/	��	�#$ก
��&����50$ก��

-%.#0-�&	��%�$�4
6+� < $+�$�����ก
�
123%�����
%ก
��4
�%�
�&/50$�4
6+�
&"�

��
;�
 (;�	��m%, ��0+ก(�9ก��, 2542)  0&ก��#$ก
�<����0$�4
6+�
-)e%-��
%
%�%�*���
$��
���	�$
&����0-h��,)�*+
�9�*r0�,A
%�&/+�$+���
���
%�*��
)�*+
�-C�
*�&/9�*�*��)�*+
�+��%ก�
$6)	��	�#$ก
��4
�%�
�&/50$�4
6+�

ก5 #% +�$�����
�4
6+�
&ก
�123%�����
%ก
��4
�%�
�&/��
;�
 %0ก<
ก%&#�*	*-��
ก
���
���	�$
&����0)��

�ก
�6�����
	
�*$��"�

���+ ก�%�*���
$��
��� (Mythen, 2005) A�	ก
���
���-)e%�*	*-��
%
%<*�4
������)7�	
6�����	
�*$��"�

���+ ก�%)��

�-��/
5 #% h /$	
�*$��"�

���+ ก
&u�=�v6)ก��*��)�*+
�
+��%ก�
$�&/"��"(
ก
��4
�%�
�&/50$�4
6+�  
&�����-ก��ก
�-)�&/	%9)�$��)9��ก
�+�$��
%50$
ก�*9+611�
�%-h��,50$ก��

-%.#0-�&	��%ก�*-�
*0
�
�9�*�4
6+� -��/
ก
����/$50$ adrenalin h /$
<*
&��6)ก�*�(�%)�*+
� sympathetic ����4
$
%

ก5 #% ��0�<%��ก
��4
$
%50$r0�,A
% 
motilin <
ก-	./0�(;�#%�%+(�50$�4
6+�-�dก+��%��%�$ +�$������4
6+�
&ก
�123%�����
%ก
��4
�%�
�&/6
��&  
(ก!	
 ��%����
;&�*, 2549)  

��ก
�� ก!
"��#$%&#+0�"��0$ก��ก
�� ก!
50$ Hollenbeck et al. (2005) h /$� ก!
ก
�
-ก��8
�*�4
6+��	(��4
�%�
�&/	
�%
%�%���)7�	8
	���$��
���ก�*-�
*)n++
�*<4
%�% 2,538 �
	 
����
 �*	*-��
ก
���
���
&"�

+�
��%=,ก��ก
�-ก��8
�*�4
6+��	(��4
�%�
�&/	
�%
%0	�
$
&
%�	+4
"���
$+'��� -;�%-�&	�ก�%ก��ก
�� ก!
50$ Ay et al. (2011) h /$� ก!
)n<<�	�&/
&0��=�����0ก
�
�4
�%�
�&/50$�4
6+��%���)7�	�&/6�����ก
���
���-):�;�0$��0$<4
%�% 103 �
	 ����
 �*	*-��
ก
�
��
���+


�'�4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�0	�
$
&%�	+4
"���
$+'��� 0	�
$6�กd�


��ก
�� ก!
"��#$%&#5��9	�$ก��ก
�� ก!
50$ Artinyan et al. (2008) h /$� ก!
ก
��4
�%�
�&/50$�4
6+�
�%���)7�	8
	���$��
����4
6+�����9�*�4
6+���$9��+�0$ก��0$<4
%�% 88 �
	 ����
 ���)7�	�&/6�����
ก
���
����4
6+�����9�*�4
6+���$9��+�0$ก��0$
&�*	*-��
ก
���
���-C�&/	 108 %
�& 9�*�*	*-��

ก
���
���6
�+


�'�4
%
	ก
��4
�%�
�&/50$�4
6+�8
	���$��
��� ��#$%&#0
<-%./0$<
ก-�"%�"ก
���
���
�&/9�ก��
$ก�% �4
������)7�	
&�*	*-��
ก
���
����&/9�ก��
$ก�% A�	���)7�	�%ก
�� ก!
50$ Artinyan et 
al. (2008) -)e%���)7�	�&/6�����ก
���
���9��+�0$ก��0$ h /$
&"�
-C�&/	50$�*	*-��
ก
���
���%�0	ก��

ก
���
���9��-):�;�0$��0$�%ก
�� ก!
"��#$%&#0	�
$;��-<% A�	�%ก
�� ก!
"��#$%&#���)7�	
&�*	*-��
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ก
���
���-C�&/	 198 %
�& %0ก<
ก%&#ก
���
���9��+�0$ก��0$	�$�4
���-ก��ก
��
�-<d�50$-%.#0-	./0<
ก
ก
���
���%�0	ก��
ก
���
���9��-):�;�0$��0$< $�4
���
&ก�*��%ก
��0�+%0$��0ก
�0�ก-+�-ก��5 #%
%�0	ก��
 �4
���
&ก
����/$+
�0�ก-+�%�0	9�*	��	�#$ก
��&����50$ก��

-%.#0�%�$�4
6+�%�0	ก��
 (ก!
	
 ��%����
;&�*, 2549) ��$%�#%< $0
<+�$�������ก
�� ก!
�%���)7�	�&/6�����ก
���
���9��+�0$ก��0$
6
�+0�"��0$ก����ก
�� ก!
�%"��#$%&# 
 


��+  
�%ก
�� ก!
"��#$%&#����
 ���)7�	

กก��
"� /$0	���%��	���+�$0
	( (60 )�5 #%6)) ��0	�* 

58.70 �0$�$

0	���%��	��������0%ก�
$ (41 - 60 )�) ��0	�* 32.50 9�*��	������� (22 o 40 )�) ��0	
�* 8.70 A�	
&0
	(-C�&/	 62.1 )� (SD ± 12.99) 9�*
&0
	(�*���
$ 29 - 89 )� (�
�
$�&/ 4.5) h /$
+0�"��0$ก��ก
�� ก!
50$ Lohsiriwat et al. (2008) ����
 ���)7�	�&/

���ก
���
����4
6+���$9��
-):�;�0$��0$
&0
	(-C�&/	 62.0 )� A�	
&0
	(�*���
$ 23 - 87 )� 9�*+0�"��0$ก��ก
�� ก!
50$ Millan 
et al. (2012) ����
 ���)7�	�&/

���ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$
&0
	(
-C�&/	�&/ 67.17 )� 0=��
	6����
ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$+��%����
-)e%ก
���
���-�./0��ก!

*-�d$�4
6+�����9�*�4
6+���$ h /$
*-�d$�4
6+�����9�*�4
6+���$��6����0	
�%����&/
&0
	( 40 )�5 #%6) -%./0$<
กก
��4
-%�%A�"-)e%6)0	�
$;�
k A�	�%;��$9�ก<*	�$6
�)�
ก{
0
ก
� 9�*���)7�	<*

A�$�	
�
�-
./0
&0
ก
�-ก��5 #% (0�(� A�<%+ก(�, 2550) ��$%�#%���)7�	�%
ก
�� ก!
"��#$%&#+��%����< $0	���%��	��������0%ก�
$9�*��	���+�$0
	(  

ก
�� ก!
"��#$%&#����
0
	(
&"�

+�
��%=,�
$��ก��ก
�123%�����
%ก
��4
�%�
�&/50$
�4
6+�0	�
$
&%�	+4
"���
$+'��� (r = -.535, p < .01) (�
�
$�&/ 4.8) 9�*+


�'�4
%
	ก
�123%�����
%
ก
��4
�%�
�&/50$�4
6+��%���)7�	8
	���$ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$
0	�
$
&%�	+4
"���
$+'��� (β = -.326, p < .01) (�
�
$�&/ 4.9) ก��
�".0 -
./0���)7�	�&/

���ก
���
������
��0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$
&0
	(

ก5 #% <*�4
������)7�	
&"*9%%ก
�123%�����
%
ก
��4
�%�
�&/50$�4
6+�%�0	��.0
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�6
��& 9��'�
���)7�	�&/

���ก
�
��
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$
&0
	(%�0	�$ <*�4
������)7�	
&"*9%%ก
�123%
�����
%ก
��4
�%�
�&/50$�4
6+�

ก��.0
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��& 0=��
	6����
 0
	(�&/
-��/


ก5 #%<*�4
����	
=�+8
�50$��
$ก
	
&"�

-+./0
�$�

��	 +�$������*����
$k 50$��
$ก
	
�&/;��	�%ก
�ก���".%+��+8
�)ก���4
�%�
�&/���$ <
ก+
��'8
�+4
�0$50$��
$ก
	���$ (กu!�

� ��<��� 9�*<��
�� -ก���;���m%
, 2546; Beers, 2006) h /$�%+8
�*)ก��+
��'8
��&/
&0	��<*
-�&	$�0 9��-
./0��
$ก
	-ก��ก
�-)�&/	%9)�$<
กก
���
��� <*�4
����*��0��	�*9�*"�

+
�(��%
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��
$ก
	50$����&/
&0
	(

ก��(�����$ 
&����0ก
�123%".%+8
����$��
��� ��
' $ก
�ก���

�4
�%�
�&/
�%ก
�-"�./0%6��50$�4
6+�8
	���$��
��� 0&ก��#$0
	(�&/-��/


ก5 #%<*�4
���ก��

-%.#0�%�%�$�4
6+�
�����70�$ +�$�����
&-%.#0-	./0-ก&/	���%-5�


9��ก����%�%�$�4
6+�

ก5 #%  < $��ก
�ก�*�(�%)�*+
� 
parasympathetic +�$�����ก
��&����50$�4
6+��������$ (+(�=�;�	 <��*��%=,ก(�, 2544) )�*ก0�ก��
ก
����/$r0�,A
%�&/ก�*�(�%ก
��&����50$�4
6+���
%�
$ endocrine, paracrine ��.0 neural pathways 
���$ < $
&�����ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�;�
ก��
)ก�� (ก!	
 ��%����
;&�*, 2549)
%0ก<
ก%&#����&/
&0
	(

ก<*
&"�

�%��0ก
�6�����	
ก�(�
 opioid ���$ -%./0$<
ก+��+��%50$65
�%
�%��
$ก
	-��/
5 #% +��+��%50$%#4
�%��
$ก
	���$ 9�*�*���0����
�%�%-�.0����$ �4
���u�=�v	
0	��
�%��
$ก
	%
%9
�6�����	
�%5%
�%�0	กd�

 �4
���-ก����ก�*����0ก
�-"�./0%6��50$�4
6+�

ก
5 #% (Bailes, 2000; Svatek et al., 2010) h /$�%ก
�� ก!
"��#$%&#����
 ���)7�	+��%����0	���%��	���+�$0
	( 
(��0	�* 58.70) ��$%�#%���)7�	�%ก
�� ก!
"��#$%&#< $
&"�

�%��0ก
�6�����	
ก�(�
 opioid ���$ h /$<*
+�$����0ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+� 

 ��ก
�� ก!
"��#$%&#+0�"��0$ก��ก
�� ก!
50$ Hollenbeck et al. (2005) h /$� ก!
ก
�
-ก��8
�*�4
6+��	(��4
�%�
�&/	
�%
%�%���)7�	8
	���$��
���ก�*-�
*)n++
�*<4
%�% 2,538 �
	 
����
 0
	(
&"�

+�
��%=,ก��ก
�-ก��8
�*�4
6+��	(��4
�%�
�&/	
�%
%0	�
$
&%�	+4
"���
$+'��� 9�*
+0�"��0$ก��ก
�� ก!
50$ Kronberg et al. (2011) h /$� ก!
)n<<�	�&/
&0��=�����0ก
�123%�����
%ก
�
�4
�%�
�&/50$�4
6+���
;�
�%���)7�	8
	���$ก
���
��������0�4
6+�����9��+�0$ก��0$<4
%�% 413 �
	 
����
 0
	(�&/

กก��
 60 )�5 #%6)+


�'�4
%
	A0ก
+-ก��ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�
��
;�
0	�
$
&%�	+4
"���
$+'��� -;�%-�&	�ก�%ก��ก
�� ก!
50$ Svatek et al. (2010)  h /$� ก!
)n<<�	�&/
&
0��=�����0ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+���
;�
�%���)7�	8
	���$��
���ก�*-�
*)n++
�*
<4
%�% 283 �
	 ����
 0
	(�&/-��/
5 #%+


�'�4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+���
;�
0	�
$

&%�	+4
"���
$+'��� 9�*<
กก
�� ก!
50$ Kim, Sano, Tomita & Takimoto, (2011) h /$� ก!
)n<<�	
�&/
&0��=�����0ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��%���)7�	8
	���$��
���ก�*-�
*)n++
�*
<4
%�% 21 �
	 ����
 0
	(+


�'�4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�6��0	�
$
&%�	+4
"��
�
$+'��� ��$%�#%�
ก���)7�	
&0
	(

ก5 #%<*�4
���ก��

-%.#0�%�%�$�4
6+������70�$ �4
���-%.#0-	./0
-ก&/	���%-5�


9��ก����%�%�$�4
6+�

ก5 #% h /$<*��ก
�ก�*�(�%)�*+
� parasympathetic +�$�����
ก
��&����50$�4
6+��������$ 9�*�4
6+�<*
&ก
�+��
$9�*���/$r0�,A
%�&/ก�*�(�%ก
��&����50$
�4
6+����$ +�$����0ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+� h /$)�*-
�%6��<
กก
�5��'�
	0(<<
�* 
ก
��
	�
 -+&	$ก
�-"�./0%6��50$�4
6+� 9�*"�

���+ ก9%�%0 �0����0$ A�	�4
���"�
"*9%%��
$k 
-���
%&#���$ �4
6+�< $
&ก
�123%�����
%ก
��4
�%�
�&/6
��& 
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	&�&'���ก�	'	��,	��
	&���
���	�����"����  
�%ก
�� ก!
"��#$%&#����
 ���)7�	+��%����-��/
���)�*�
%0
�
��%��%�&/ 3 ���$��
��� 

��0	�* 37.50 �0$�$

-��/
���)�*�
%0
�
��%��%�&/ 2 9�*��%�&/ 4 ���$��
��� ��0	�* 24.04 9�* 
16.35 �

�4
��� (�
�
$�&/  4.5) 9�*����
�*	*-��
ก
�-��/
���)�*�
%0
�
����$��
���
&
"�

+�
��%=,�
$��ก��ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�0	�
$
&%�	+4
"���
$+'���   (r = -.215, 
p < .05) (�
�
$�&/ 4.8) 9�*+


�'�4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��%���)7�	8
	���$
ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$0	�
$
&%�	+4
"���
$+'��� (β = -.250, p < 
.01) (�
�
$�&/ 4.9) ก��
�".0 -
./0���)7�	�&/6�����ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$
��0$
&�*	*-��
ก
�-��/
���)�*�
%0
�
����$��
���-��/
5 #% <*�4
������)7�	
&"*9%%ก
�123%�����
%
ก
��4
�%�
�&/50$�4
6+�%�0	��.0
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�6
��& 9��'�
���)7�	�&/6�����ก
�
��
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$
&�*	*-��
ก
�-��/
���)�*�
%0
�
����$
��
������$ <*�4
������)7�	
&"*9%%ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�

ก��.0
&ก
�123%�����
%
ก
��4
�%�
�&/50$�4
6+��& 0=��
	6����
 ก
�-��/
���)�*�
%0
�
���
;�
 A�	���)7�		�$"$$�%#4
9�*
0
�
����$��
���-)e%-��
%
%<*�4
����
$-��%0
�
�6
�6�����ก
�ก�*�(�%ก
��&������� �4
����4
6+�

&ก
�123%�����
%ก
��4
�%�
�&/��
;�
 (ก!	
 ��%����
;&�*, 2549) �%5�*�&/ก
�-��/
���)�*�
%0
�
�
A�	-�d���#$9���*	*9�ก���$��
���<*;��	+�$-+��
����4
6+�
&ก
�123%�����
%ก
��4
�%�
�&/A�	-�d� 
-%./0$<
ก0
�
��&/���)�*�
%-
./0�ก�$

' $�
$-��%0
�
� <*
&�����-ก��ก
�	.�5	
	+��%50$
�
$-��%0
�
� �4
���-ก��ก
�ก�*�(�%����������
$ก� (mechanical receptors) �&/0	���%���-��;�#%
ก��

-%.#050$�
$-��%0
�
��%�*��)�*+
�8
	�%�
$-��%0
�
� +4
����+
�-"
&<
ก0
�
�9�*
+
�-"
&�&/-ก��<
กก
�	�0	0
�
��&/���)�*�
%-5�
6)<*6)ก�*�(�%����������
$-"
& (chemoreceptors) 
�&/0	���%���-��;�#%-	./0�(�
$-��%0
�
��%�*��)�*+
�8
	�%�
$-��%0
�
� h /$��#$����������
$ก�
9�*����������
$-"
&<*���+���
�-5�


9���+�$+���
���
%�
$ vagus nerve 9�* pelvic nerve 6)
	�$-+�%)�*+
� parasympathetic <
ก%�#%-+�%)�*+
� parasympathetic <*
&ก
�9)���-�./0ก
�
�0�+%0$9���+�$+���
�ก���

�
$ vagus nerve 
&��6)-��/
ก
��4
�%�
�&/50$�4
6+�����+��%�% 
9�*+�$+���
�ก���

�
$ pelvic nerve 
&��6)ก�*�(�%�4
6+�����+��%��
$ (;�	��m%, ��0+ก(�9ก��, 
2542) +�$�����-ก��ก
��&����50$�
$-��%0
�
�0	�
$-)e%�*�� 2 9�� 6��9ก� 1.) ก
��&����9��
�&�-"�./0% (peristalsis) A�	�4
���-ก��ก
�-"�./0%�&/50$0
�
�6)+���
$-��%0
�
�+��%)�
	 9�* 2.) 
ก
��&����9��-)e%)��0$ (segmentation) A�	�4
���-ก��ก
�"�(ก-"��
50$0
�
�ก��%#4
	�0	 (ก!	
 
��%����
;&�*, 2549) +�$�����
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+� 
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��ก
�� ก!
"��#$%&#+0�"��0$ก��ก
�� ก!
-;�$���0$50$ Stewart et al. (1998) h /$
� ก!
ก
�-��/
���)�*�
%0
�
�A�	-�d��%���)7�	8
	���$ก
���
��������0�4
6+�����9�*�4
6+���$
9��-):�;�0$��0$<4
%�% 80 �
	 ����
 ���)7�	�&/-��/
���)�*�
%0
�
�A�	-�d�8
	���$��
���<*
&ก
�
�
	�
9�*ก
�-"�./0%6��50$�4
6+�"��#$9�ก-ก��5 #%-�d�ก��
���)7�	�&/-��/
���)�*�
%0
�
��


�*	*-��
)ก��0	�
$
&%�	+4
"���
$+'���  -;�%-�&	�ก�%ก��ก
�� ก!
50$ Nekeeb et al. (2009) h /$
� ก!
ก
�-��/
���)�*�
%0
�
�A�	-�d�8
	���$��
����%���)7�	�&/6�����ก
���
��������0�4
6+�����
<4
%�% 120 �
	 ����
 ���)7�	�&/-��/
���)�*�
%0
�
�A�	-�d�8
	���$��
���<*
&ก
��
	�
9�*ก
�
5��'�
	0(<<
�*-ก��5 #%-�d�ก��
���)7�	�&/-��/
���)�*�
%0
�
��

�*	*-��
)ก��0	�
$
&%�	+4
"���
$
+'��� %0ก<
ก%&#	�$+0�"��0$ก��ก
�� ก!
%4
��0$50$ Consoli, Fonseca, Silva & Correia, (2010) h /$
� ก!
ก
�-��/
���)�*�
%0
�
�A�	-�d����$��
����%���)7�	�&/6�����ก
���
��������0�4
6+�����<4
%�% 
29 �
	 ����
 ���)7�	�&/-��/
���)�*�
%0
�
�A�	-�d�8
	���$��
���<*
&ก
��
	�
-�d�ก��
���)7�	�&/-��/

���)�*�
%0
�
��

�*	*-��
)ก��0	�
$
&%�	+4
"���
$+'��� 9��5��9	�$ก��ก
�� ก!
-;�$���0$
50$ Han-Geurts et al. (2007) h /$� ก!
��50$ก
�-��/
���)�*�
%0
�
�A�	-�d��%���)7�	�&/6�����
ก
���
����4
6+�����9�*�4
6+���$9��-):�;�0$��0$<4
%�% 128 �
	 ����
  ก
�-��/
���)�*�
%
0
�
�A�	-�d�8
	���$��
���������%ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�6
�9�ก��
$<
กก
�-��/

���)�*�
%0
�
��

�*	*-��
)ก��0	�
$
&%�	+4
"���
$+'��� ��#$%&#0
<-%./0$<
ก���)7�	�%ก
�� ก!

50$ Han-Geurts et al. (2007) 6�����ก
�"
+
		
$�
$<
�ก8
	���$��
����(ก�
	  h /$9�ก��
$<
ก
���)7�	�%ก
�� ก!
"��#$%&#����
 +��%����6
�
&ก
�"
+
		
$�
$<
�ก8
	���$��
��� ��0	�* 85.60 
(�
�
$�&/ 4.3) -%./0$<
กก
�"
+
		
$�
$<
�ก8
	���$��
���<*-)e%;�0$�
$������)7�	6������
-5�
6)
�%ก�*-�
*0
�
�

ก5 #% �4
������)7�	
&0
ก
���0$0.�

ก5 #% +�$������4
6+�
&ก
�123%�����
%ก
��4

�%�
�&/6
��&   (ก!	
 ��%����
;&�*, 2549) +0�"��0$ก��ก
�� ก!
50$ Ay et al. (2011) h /$� ก!

)n<<�	�&/
&0��=�����0ก
��4
�%�
�&/50$�4
6+��%���)7�	�&/6�����ก
���
���-):�;�0$��0$<4
%�% 103 �
	 
����
 �*	*-��
ก
�"
+
		
$�
$<
�ก8
	���$��
���-)e%)n<<�	�&/+


�'�4
%
	ก
�123%�����
%ก
�
�4
�%�
�&/50$�4
6+�6��0	�
$
&%�	+4
"���
$+'��� A�	ก
�"
+
		
$�
$<
�ก%
%<*�4
����4
6+�
&ก
�
123%�����
%ก
��4
�%�
�&/��
;�
 ��$%�#%ก
��&/���)7�	6�����ก
�"
+
		
$�
$<
�ก8
	���$��
����&/
9�ก��
$ก�% 0
<-)e%)n<<�	�&/+�$�������ก
�� ก!
"��#$%&#6
�+0�"��0$ก��ก
�� ก!
��$ก��
� 

 
��/�ก�	#����	&���.��,	 ��0ก  
�%ก
�� ก!
"��#$%&#����
 <4
%�%���)7�	�&/6�����	
�*$��"�

���+ ก��/���
$ก
	��0<4
%�%

���)7�	�&/6�����	
�*$��"�

���+ ก��/���
$ก
	���
ก��	
�*$��"�

���+ ก-C�
*�&/
&<4
%�%-��
ก�%".0  
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��0	�* 50 (�
�
$�&/ 4.5) 9�*����
��=&ก
����	
�*$��"�

���+ ก
&"�

+�
��%=,�
$��กก��ก
�123%
�����
%ก
��4
�%�
�&/50$�4
6+�0	�
$
&%�	+4
"���
$+'��� (r = .556,  p < .01) (�
�
$�&/ 4.8) 9�*
+


�'�4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��%���)7�	8
	���$ก
���
��������0�4
6+�����
9�*�4
6+���$9��-):�;�0$��0$0	�
$
&%�	+4
"���
$+'��� (β = .190, p < .05) (�
�
$�&/ 4.9) ก��
�".0 
-
./0���)7�	�&/

���ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$6�����	
�*$��"�

���+ ก
9����/���
$ก
	���
ก��	
�*$��"�

���+ ก9��-C�
*�&/ <*�4
������)7�	
&"*9%%ก
�123%�����
%ก
�
�4
�%�
�&/50$�4
6+�

ก��.0
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��& 9��'�
���)7�	�&/

���ก
���
���
�����0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$6�����	
�*$��"�

���+ ก9����/���
$ก
	-�&	$��=&
-�&	� <*�4
���
&"*9%%ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�%�0	��.0
&ก
�123%�����
%ก
��4
�%�
�&/
50$�4
6+�6
��& 0=��
	6����
 ก
����	
�*$��"�

���+ ก9����/���
$ก
	 
&u�=�vก��*��)�*+
�
+��%ก�
$�&/"��"(
ก
��4
�%�
�&/50$�4
6+� (ก!	
  ��%����
;&�*, 2549) h /$
&�����-ก��ก
�
-)�&/	%9)�$��)9��ก
�+�$��
%50$ก�*9+611�
�%-h��,50$ก��

-%.#0-�&	��%ก�*-�
*0
�
�9�*
�4
6+� -��/
ก
����/$50$ adrenalin h /$<*
&��6)ก�*�(�%)�*+
� sympathetic ����4
$
%

ก5 #%��
%
�
$�*��)�*+
�+��%ก�
$ A�	�	)�*+
�ก�0%)
)�*+
��&/00ก

<
ก65+�%���$�*������$
0ก�&/ 5 ' $�*���-0��&/ 2 <*+�$+���
�6)���ก��-h��,)�*+
�50$)
)�*+
���
$k �&/0	��%0ก
�
$-��%0
�
� (prevertebral ganglia) 6��9ก� )
)�*+
� celiac, )
)�*+
� superior mesenteric 
9�*)
)�*+
� inferior mesenteric ��$%�#%< $-)e%+
-��(+4
"���&/�4
���-ก��){�ก���	
�0�+%0$
0��A%
����%ก
�	��	�#$ก
��4
�%�
�&/50$�4
6+� ��0�<%
&ก
�+��
$9�*���/$r0�,A
%�&/"��"(
ก
��4

�%�
�&/50$�4
6+���
%�
$ endocrine, paracrine ��.0 neural pathways -;�% motilin ���$ +�$�����
�4
6+�
&ก
�123%�����
%ก
��4
�%�
�&/%�0	�$ +4
�������)7�	�&/6�����	
�*$��"�

���+ ก9����/���
$ก
	
���
ก��	
�*$��"�

���+ ก9��-C�
*�&/ <*
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��&ก��
 -%./0$<
ก	

�*$��"�

���+ ก9��-C�
*�&/+


�'	��	�#$ก
�ก�*�(�%�*��)�*+
�%4
-5�
�&/6)ก�*�(�% endocrine 
9�*ก
��0�+%0$��0"�

-"�&	�50$��
$ก
	<
กก
���
��� 	��	�#$ก
�%4
00ก50$ sympathetic 
reflex 9�*-��/
 splanchnic blood flow  h /$<*;��	����4
6+�
&ก
�123%�����
%ก
��4
�%�
�&/

ก5 #% 
(;�	��m%, ��0+ก(�9ก��, 2542; ก!	
 ��%����
;&�*, 2549)  

��ก
�� ก!
"��#$%&#+0�"��0$ก��ก
�� ก!
-;�$���0$50$ Leon-Casasola, Karabella & 
Lema (1996) h /$� ก!
��=&ก
����	
�*$��"�

���+ ก�%���)7�	�&/6�����ก
���
���
���ก�
$�%�
��0$
<4
%�% 68 �
	 ����
 ���)7�	�&/6�����	
�*$��"�

���+ ก9��-C�
*�&/�
$ epidural ���
ก��ก
����	

�*$��"�

���+ ก��/���
$ก
	5%
�%�0	<*
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�-�d�ก��
���)7�	�&/6�����
	
�*$��"�

���+ ก9����/���
$ก
	-�&	$��=&-�&	�0	�
$
&%�	+4
"���
$+'���  9�*+0�"��0$ก��ก
�� ก!
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50$ Stevens et al. (1998) h /$� ก!
�
$-�.0ก�%ก
��*$��"�

���+ ก�%���)7�	�&/6�����ก
���
�����0

��ก�

ก<4
%�% 40 �
	 ����
 ���)7�	�&/6�����	
�*$��"�

���+ ก9��-C�
*�&/�
$ epidural ���
ก��
ก
����	
�*$��"�

���+ ก��/���
$ก
	5%
�%�0	<*
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�-�d�ก��

���)7�	�&/6�����	
�*$��"�

���+ ก9����/���
$ก
	-�&	$��=&-�&	�0	�
$
&%�	+4
"���
$+'��� ��$%�#%�
ก
���)7�	6�����	
�*$��"�

���+ ก9����/���
$ก
	���
ก��	
�*$��"�

���+ ก9��-C�
*�&/ <*
&��	��	�#$
ก
�ก�*�(�%�*��)�*+
�%4
-5�
�&/6)ก�*�(�% endocrine 	��	�#$ก
�%4
00ก50$ sympathetic reflex 
9�*-��/
 splanchnic blood flow +�$����0ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+� h /$)�*-
�%6��<
ก
ก
�5��'�
	0(<<
�* ก
��
	�
 -+&	$ก
�-"�./0%6��50$�4
6+� 9�*"�

���+ ก9%�%0 �0����0$ A�	�4

���"�
"*9%%��
$k -���
%&#-��/
5 #% �4
6+�< $
&ก
�123%�����
%ก
��4
�%�
�&/�&/�& 

 
	&�&'���ก�	'	��,'.�-�
����	"��ก�������"����   
�%ก
�� ก!
"��#$%&#����
 ���)7�	+��%����-��/
-"�./0%6����
$ก
	�%��%�&/ 3 ���$��
��� 

��0	�* 42.31 A�	���)7�	
&�*	*-��
ก
�-��/
-"�./0%6����
$ก
	-C�&/	 62.88 ;�/�A
$ (�
�
$�&/ 4.5) 
+0�"��0$ก��ก
�� ก!
50$ ):��%=%, ��5��ก4
<� (2546) ����
 ���)7�	�&/6�����ก
���
���;�0$��0$<*-��/

-"�./0%6����
$ก
	A�	-C�&/	�&/ 69.68 ;�/�A
$ 0	�
$6�กd�

ก
�-"�./0%6����
$ก
	8
	���$��
���"��
-��/
��%��#$9����%�&/ 1 ���$��
��� (North Carolina Baptist Hospital, 2010) �%5�*�&/���)7�	�%ก
�� ก!

"��#$%&#
&ก
�-��/
-"�./0%6����
$ก
	�%��%�&/ 1 ���$��
���-�&	$��0	�* 9.61 ��#$%&#0
<-%./0$<
ก���)7�	
+��%�����%ก
�� ก!
"��#$%&#0	���%��	���+�$0
	( (��0	�* 58.70) h /$A�	��/�6)���+�$0
	(<*
&�	
=�+8
�
50$��
$ก
	-+./0
�$�

��	 < $�4
����*����
$k 50$��
$ก
	�&/;��	�%ก
�ก���".%+��+8
�)ก���4

�%�
�&/���$ +�$�����ก
�123%���8
	���$��
���50$���+�$0
	(
&"�

��
;�
 h /$<*��ก�%"�

+


�'
�%ก
�-"�./0%6����
$ก
	8
	���$��
��� (กu!�
� ��<��� 9�*<��
�� -ก���;���m%
, 2546; Beers, 
2006) )�*ก0�ก��ก
����ก
���9�50$�&
+(58
��%ก
�ก�*�(�%ก
�-"�./0%6����
$ก
	50$���)7�	
8
	���$��
���+��%����-)e%ก
����"4
9%*%4
9ก����)7�	 �%5�*�&/ก
����ก
���9����)7�	�%�
$){�����
0
<	�$6
�-�&	$�0 < $�4
������)7�	9�*�
��5
�"�


�/%�<�%ก
�-��/
-"�./0%6����
$ก
	��#$9����%9�ก
���$��
��� 

ก
�� ก!
"��#$%&#����
 �*	*-��
ก
�-��/
-"�./0%6����
$ก
	���$��
���
&"�

+�
��%=,
�
$��ก��ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�0	�
$
&%�	+4
"���
$+'��� (r = -.230, p < .05) 
(�
�
$�&/ 4.8) 9�*+


�'�4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��%���)7�	8
	���$ก
���
���
�����0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$0	�
$6
�
&%�	+4
"���
$+'��� (β = 141, p > .05) 
(�
�
$�&/ 4.9) ก��
�".0 -
./0���)7�	�&/6�����ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$
&
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�*	*-��
ก
�-��/
-"�./0%6����
$ก
	���$��
���-��/
5 #% <*�4
������)7�	
&"*9%%ก
�123%�����
%ก
��4

�%�
�&/50$�4
6+�%�0	��.0
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�6
��& 9��'�
���)7�	�&/6�����ก
���
���
�����0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$
&�*	*-��
ก
�-��/
-"�./0%6����
$ก
	���$��
���
���$ <*�4
������)7�	
&"*9%%ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�

ก��.0
&ก
�123%�����
%ก
��4

�%�
�&/50$�4
6+��& 0=��
	6����
 ก
�-��/
-"�./0%6����
$ก
	8
	���$��
�����
;�
 <*�4
����4
6+�6
�6��
���ก
�ก�*�(�%ก
��&������� (ก�/$9ก�� )
<�&	,, 2549) +�$�����"�

+


�'�%ก
�-"�./0%6��9��
�&�-"�./0%50$�4
6+�-)e%6)0	�
$;�
k 9�*%4


+��ก
�+*+
50$9กd+�%�4
6+� (Craven & Hirnle, 
2003) �%5�*�&/ก
�-��/
-"�./0%6����
$ก
	A�	-�d�8
	���$��
���+


�'ก�*�(�%ก
��4
�%�
�&/50$
�4
6+� A�	-
./0��
$ก
	
&ก
�-"�./0%6��<*
&�����-ก��ก
�-)�&/	%9)�$9�$ก� < $ก�*�(�%����������
$
ก� (mechanical receptors)  �&/0	���%���-��;�#%ก��

-%.#050$�
$-��%0
�
��%�*��)�*+
�8
	�%
�
$-��%0
�
� (enteric nervous system) h /$<*���+���
�-5�


9���+�$+���
���
%�
$ vagus 
nerve 9�* pelvic nerve 6)	�$-+�%)�*+
� parasympathetic <
ก%�#%-+�%)�*+
� parasympathetic 
<*
&ก
�9)���-�./0ก
��0�+%0$9���+�$+���
�ก���

�
$ vagus nerve 
&��6)-��/
ก
��4

�%�
�&/50$�4
6+�����+��%�% 9�*+�$+���
�ก���

�
$ pelvic nerve 
&��6)ก�*�(�%�4
6+�����
+��%��
$ �4
����4
6+�
&ก
�-"�./0%6��9�*ก���".%+��8
�*)ก��6��-�d�5 #%���$ก
���
��� (;�	��m%, ��0
+ก(�9ก��, 2542) ��#$%&#ก
�-"�./0%6����
$ก
	<*;��	-��/
ก
��&����50$�4
6+����� 2 9�� 6��9ก� 1.) 
ก
��&����9��-)e%)��0$ (Segmentation) A�	�4
���-ก��ก
������50$ก��

-%.#0�

	
� 
(longitudinal muscle) 9�*ก��

-%.#0�$�0� (circular muscle) 50$�%�$�4
6+�6)���0
k ก�% 9�* 2.) 
ก
��&����9���&�-"�./0%0	�
$�(%9�$ (mass movement) A�	-)e%ก
�-"�./0%6��50$�4
6+��&/�4
���
0(<<
�*+


�'-"�./0%���6)5�
$�%�
-5�
+���4
6+���$ (����.0 -C�	ก����, 2545)  

��ก
�� ก!
"��#$%&#+0�"��0$ก��ก
�� ก!
50$ Waldhausen & Schirmer (1990) h /$
� ก!
��50$�*	*-��
ก
�-��/
-"�./0%6����
$ก
	���$��
�����0ก
�123%���<
ก8
�*�4
6+��	(��4

�%�
�&/�%���)7�	8
	���$��
���;�0$��0$<4
%�% 34 �
	 ����
 ���)7�	�&/-��/
�(ก-��%<
ก-�&	$"��#$9�ก�%
��%�&/ 1 9�*��%�&/ 4 ���$��
��� 
& myoelectric activity �%ก�*-�
*0
�
� �4
6+�-�dก+��%ก�
$ 9�*
�4
6+�����6
�9�ก��
$ก�% h /$9+�$���-�d%��
�*	*-��
ก
�-��/
-"�./0%6����
$ก
	���$��
���6
�
&��
��0ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+� 0	�
$6�กd�

��ก
�� ก!
"��#$%&#5��9	�$ก��ก
�� ก!
-;�$
���0$50$ �����ก� +(%��
, ����+ ���/�%�0	, ��
����%, %(;+(5 9�*ก
�<%
 	�%�,��-�! (2552) 
h /$� ก!
A)�9ก�
ก�*�(�%ก
�-"�./0%6����
$ก
	��%�& 2 ;�/�A
$9�ก8
	���$ก
���
���
���ก9�*��$
65��
$�%�
��0$�%���)7�	<4
%�% 39 �
	 ����
 ���)7�	�&/6�����A)�9ก�
ก�*�(�%ก
�-"�./0%6��
��
$ก
	
&ก
��4
�%�
�&/50$�4
6+��&ก��
ก�(�
�&/6
�6�����A)�9ก�
0	�
$
&%�	+4
"���
$+'��� ��#$%&#0
<
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-%./0$<
ก"(���ก!�*50$���)7�	�&/9�ก��
$ก�% A�	���)7�	�&/6�����ก
���
���
���ก9�*��$65��
$�%�

��0$6�����ก
�"��-�.0ก-5�
� ก!
-C�
*����&/
&0
	(�*���
$ 35-55 )� 9�*
&�*	*-��
ก
���
���6
�-ก�% 
120 %
�& A�	���)7�	
&0
	(-C�&/	 46.58 )� 
&�*	*-��
ก
���
���-C�&/	 65.10 %
�& 9�*+��%����6�����
	
�*$��)��8
	���$��
���;%�� tramadol  h /$9�ก��
$<
ก���)7�	�%ก
�� ก!
"��#$%&#����
 ���)7�	
&0
	(
�*���
$ 29 o 89 )� A�	
&0
	(-C�&/	 62.10 )� 
&�*	*-��
ก
���
����*���
$ 90 o 360 %
�& A�	
&
�*	*-��
ก
���
���-C�&/	 198.03 %
�& (�
�
$�&/ 5) 9�*+��%����6�����	
�*$��)�����$��
���;%�� 
morphine (�
�
$�&/ 4) h /$��ก
�� ก!
�%"��#$%&#����
 0
	(9�*�*	*-��
ก
���
���
&"�

+�
��%=,
9�*+


�'�4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�6��0	�
$
&%�	+4
"���
$+'�����$ก��
�
5�
$��% +4
����;%��50$	
�*$��)�� <
กก
�� ก!
50$ Wilder-Smith, Hill, Wilkins & Denny 
(1999) h /$� ก!
��50$	
�*$��)��;%�� morphine 9�* tramadol ��0ก
�123%�����
%ก
��4
�%�
�&/
50$�4
6+��%���)7�	8
	���$ก
���
���;�0$��0$<4
%�% 50 �
	 ����
 ���)7�	�&/6�����	
 tramadol 
&ก
�
123%�����
%ก
��4
�%�
�&/50$�4
6+�-�d�ก��
���)7�	�&/6�����	
 morphine 8
	���$��
���0	�
$
&%�	+4
"��
�
$+'��� ��$%�#%0
	( �*	*-��
ก
���
��� 9�*;%��50$	
�*$��)���&/���)7�	6�����8
	���$��
��� 0
<
-)e%)n<<�	9��กh�0%�&/�4
�����ก
�� ก!
"��#$%&#6
�+0�"��0$ก��ก
�� ก!
��$ก��
� 

 
	&���
��� ,��#�'�-
�ก"
��"����  
�%ก
�� ก!
"��#$%&#����
 ���)7�	�&/

���ก
���
��������0�4
6+�����9�*�4
6+���$9��

-):�;�0$��0$+��%����
&�*���0����
�%�%-�.0�ก�0%��
���0	���%-ก��,)ก�� (3.5 - 5.0  g/dl) ��0	�* 
80.77 9�*
&�*���0����
�%�%-�.0�ก�0%��
���-C�&/	 3.82 g/dl (�
�
$�&/ 4.5) h /$+0�"��0$ก��
ก
�� ก!
50$ Garth, Newsome, Simmance & Crowe (2010) ����
 ���)7�	�&/

���ก
���
���
*-�d$
�4
6+�����9�*�4
6+���$9��-):�;�0$��0$
&�*���0����
�%�%-�.0�ก�0%��
���-C�&/	�&/ 3.96 g/dl h /$
&
"�
-C�&/	0	���%-ก��,)ก�� 9
���
���)7�	�&/

���ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$
��0$�%ก
�� ก!
"��#$%&#+��%����-)e%���)7�	
*-�d$�4
6+�����9�*�4
6+���$ ��0	�* 95 (�
�
$�&/ 4.2) 
h /$A�	��/�6)
�ก
&8
�*�(�A8;%
ก
� -%./0$<
ก-h��,
*-�d$+�$��ก�*����0��
$ก
	9�*��
$ก
	
&
ก
���0��
%ก
�-<���-���A�50$-h��,
*-�d$ +�$�������
$ก
	
&0���
ก
�-�
��
�+
�0
�
�-��/


ก
5 #% (Cutsem & Arends, 2005) 9�����)7�	�%ก
�� ก!
"��#$%&#	�$
&�*���0����
�%�%-�.0�)ก�� 0
<
-%./0$<
ก���)7�	�%ก
�� ก!
"��#$%&#-)e%���)7�	�&/

���ก
���
���9��%�����$�%�
 A�	���)7�	�(ก�
	<*


��9��	,�&/9�%ก���)7�	%0ก9�*6�����ก
����<-�.0�-�./0)�*-
�%�*���0����
�%�%-�.0�ก�0%
���$�%�
 h /$�
ก��-�.0�����

&�*���0����
�%�%-�.0��/4
 ���)7�	<*6�����"4
9%*%4
-ก&/	�ก��ก
�
���)�*�
%0
�
�A)��&%+�$<
ก�&
+(58
� < $�4
������)7�	
&ก
�-��&	
"�

���0
�
$��
%��
$ก
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ก�0%

���ก
���
��� +�$������*���0����
�%�%-�.0�ก�0%��
���0	���%-ก��,)ก�� %0ก<
ก%&#-
./0
��<
��
8
�*A8;%
ก
�<
ก��;%&
��ก
	����
 ���)7�	�%ก
�� ก!
"��#$%&#+��%����
&��;%&
��ก
	
)ก�� (18.5o24.9 kg/m2) ��0	�* 64.42 �0$�$


&��;%&
��ก
	-ก�%-ก��, (25.0o29.9 kg/m2) ��0	�* 
21.15 9�*�����)7�	�&/
&��;%&
��ก
	�/4
ก��
-ก��, (< 18.5 kg/m2) -�&	$��0	�* 11.52 (�
�
$�&/ 4.1) 
h /$9+�$���-�d%��
ก
��4
-%�%A�"50$���)7�	�%ก
�� ก!
"��#$%&#+�$��ก�*����08
�*A8;%
ก
�	�$
6
��(%9�$ ���)7�	< $
&�*���0����
�%�%-�.0�)ก�� 

��ก
�� ก!
"��#$%&#����
 �*���0����
�%�%-�.0�ก�0%��
���
&"�

+�
��%=,�
$��กก��
ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�0	�
$
&%�	+4
"���
$+'��� (r = .407, p < .01) (�
�
$�&/ 4.8) 
9�*+


�'�4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��%���)7�	8
	���$ก
���
��������0�4
6+�
����9�*�4
6+���$9��-):�;�0$��0$0	�
$6
�
&%�	+4
"���
$+'��� (β = .105, p > .05) (�
�
$�&/ 4.9) 
ก��
�".0 -
./0���)7�	�&/

���ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$
&�*���0����
�%
�%-�.0�ก�0%��
���+�$5 #% <*�4
������)7�	
&"*9%%ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�

ก��.0
&
ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��& 9��'�
���)7�	�&/

���ก
���
��������0�4
6+�����9�*�4
6+���$
9��-):�;�0$��0$
&�*���0����
�%�%-�.0�ก�0%��
����/4
�$ <*�4
������)7�	
&"*9%%ก
�123%�����
%
ก
��4
�%�
�&/50$�4
6+�%�0	��.0
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�6
��&  0=��
	6����
 
�*���0����
�%�%-�.0��/4
 <*+�$������4
6+�
&ก
�+��
$9�*���/$r0�,A
%�&/"��"(
ก
��4
�%�
�&/50$
�4
6+���
%�
$ endocrine, paracrine ��.0 neural pathways -;�% motilin 9�* cholecystokinin ���$ 
�4
���
&r0�,A
%�&/ก�*�(�%ก
��&����50$�4
6+����$ )�*ก0�ก��ก
�-ก����
�50$ enterocyte 9�* 
colonocyte ���$ 9�*�%�$�4
6+�
&ก
���
%#4
 < $�4
����4
6+�
&ก
�123%�����
%ก
��4
�%�
�&/��
;�
 (ก!
	
 ��%����
;&�*, 2549) +0�"��0$ก��ก
�� ก!
50$ Kronberg et al. (2011) h /$� ก!
ก
��4
�%�
�&/
50$�4
6+��%���)7�	8
	���$��
��������0�4
6+�����9��+�0$ก��0$<4
%�% 413 �
	 ����
 �*���0����

�%�%-�.0�ก�0%��
���
&"�

+�
��%=,ก��ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�0	�
$
&%�	+4
"���
$
+'���  -;�%-�&	�ก�%ก��ก
�� ก!
50$ Millan et al. (2012) h /$� ก!
ก
�123%�����
%ก
��4
�%�
�&/50$
�4
6+��%���)7�	8
	���$��
���
*-�d$�4
6+�����9�*�4
6+���$<4
%�% 773 �
	 ����
 �*���0����
�%�%
-�.0�ก�0%��
���
&"�

+�
��%=,ก��ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�0	�
$
&%�	+4
"���
$+'���
9�*+0�"��0$ก��ก
�� ก!
50$ Lohsiriwat et al. (2008) h /$� ก!
04
%
<ก
��4
%
	50$�*���0����

�%�%-�.0��/4
��0ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��%���)7�	8
	���$��
���
*-�d$�4
6+���$
<4
%�% 244 �
	 ����
 ��0	�* 22.95 -)e%���)7�	�&/
&�*���0����
�%�%-�.0��/4
 9�*�*���0����
�%�%
-�.0�+


�'�4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��%���)7�	8
	���$��
����4
6+���$0	�
$6
�

&%�	+4
"���
$+'��� A�	���)7�	�%ก
�� ก!
"��#$%&#6�����ก
���
����4
6+���$

ก�&/+(� ��0	�* 35.50 
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(�
�
$�&/ 4.3) 9�*�����)7�	�&/
&�*���0����
�%�%-�.0��/4
 ��0	�* 19.23 (�
�
$�&/ 4.5) h /$�ก��-"&	$ก��
ก
�� ก!
��$ก��
�   

0	�
$6�กd�

��ก
�� ก!
"��#$%&#5��9	�$ก��ก
�� ก!
�&/��
%

50$ Lohsiriwat et al. 
(2007) h /$� ก!
04
%
<ก
��4
%
	50$�*���0����
�%�%-�.0��/4
��0ก
�123%�����
%ก
��4
�%�
�&/50$
�4
6+���
;�
�%���)7�	8
	���$��
���
*-�d$�4
6+�������
%5�
<4
%�% 84 �
	 ����
 ��0	�* 57.14 -)e%
���)7�	�&/
&�*���0����
�%�%-�.0��/4
 9�*�*���0����
�%�%-�.0��/4
+


�'�4
%
	A0ก
+-ก��ก
�123%
�����
%ก
��4
�%�
�&/50$�4
6+���
;�
�%���)7�	8
	���$��
����4
6+�������
%5�
0	�
$
&%�	+4
"���
$
+'��� ��#$%&#���)7�	�%ก
�� ก!
"��#$%&#6�����ก
���
����4
6+�������
%5�
-�&	$��0	�* 26.0 h /$��-)e%
0�%���+

�0$<
กก
���
����4
6+���$ ��0	�* 35.5 9�*�4
6+�����+��%"� ��0	�* 27.9 (�
�
$�&/ 
4.3) 9�*ก
�� ก!
"��#$%&#�����)7�	�&/
&�*���0����
�%�%-�.0��/4
-�&	$��0	�* 19.23 (�
�
$�&/ 4.5) h /$
9�ก��
$<
กก
�� ก!
��$ก��
� 9�*-%./0$<
ก���)7�	�%ก
�� ก!
"��#$%&#+��%����
&�*���0����
�%�%
-�.0�ก�0%��
���0	���%-ก��,)ก�� ��0	�* 80.77 (�
�
$�&/ 4.5) h /$
&ก
�ก�*<
	50$5�0
���/4
 < $0
<
�4
����*���0����
�%�%-�.0�ก�0%��
���6
�+


�'�4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�6�� 

 
.��,���กก����ก"
��"���� 
ก
�� ก!
�%"��#$%&# ����
 ���)7�	

กก��
"� /$ (��0	�* 67.31) 
&"�

���กก�$��ก�0%

��
����*����/4
 �0$�$


&"�

���กก�$��ก�0%��
����*���)
%ก�
$ ��0	�* 32.69 A�	6
������)7�	
�&/
&"�

���กก�$��ก�0%��
����%�*���+�$ (�
�
$�&/ 4.5) ��#$%&#0
<-%./0$<
ก���)7�	�%ก
�� ก!
"��#$%&#
-)e%���)7�	�&/

���ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$9��%�����$�%�
 < $�4

������)7�	
&ก
�-��&	
"�

���0
�
$��
%��
$ก
	9�*<���<

ก�0% +�$�����"�

���กก�$��ก�0%
��
���50$���)7�	0	���%�*����/4
' $)
%ก�
$ 9�*<
กก
�+0�'

���)7�	-��/
-��
 ����
 ��0%9�ก�&/
��
���
-)e%
*-�d$9�*��0$6�����ก
���
��� ���+ กก�$��ก��A�"��
	9�*ก
���ก!
�&/�



 9��-
./0
ก���6))� ก!
"%�%"�0�"��� 9�*���"(	ก��-�./0%�&/�4
$
% �0%%&#ก������+ ก��
0	
ก6�����ก
���
���
��ก!
A�	-�d� -�./0<*6�����-%.#0��
	00ก<
ก��
$ก
	 9�*"����
ก
���
���<*��
%6)���	�& -��
*-;./0
�/%
�%��
.0ก
���
���50$"(��
0� +0�"��0$ก��ก
�� ก!
50$ +(%&	, <�%��,
�-+'&	� 9�*%�%�
 -�dก
+��+��v (2549) h /$� ก!
"�

���กก�$��ก�0%��
����%���)7�	�&/

���ก
���
������� 6��9ก� ก
���
���
-):�;�0$��0$ ก
���
���6� 9�*ก
���
���-):�����< <4
%�% 150 �
	  ����
 ���)7�	��#$-��;
	9�*-��
���$�&/

���ก
���
�������
&"�
-C�&/	"�

���กก�$��ก�0%��
���0	���%�*����/4
 9�*���)7�	�&/
&0
	(


กก��
 60 )�5 #%6) <*
&"*9%%"�

���กก�$��ก�0%��
����%�*����/4
�&/+(�-
./0-)�&	�-�&	�"�


���กก�$��ก�0%��
���50$ก�(�
���)7�	�&/
&;��$0
	(��
$ก�% -%./0$<
ก����&/
&0
	(

ก5 #%<*
&)�*+�ก
��,
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�%;&���

ก �4
���+


�'-�;��)n��
��
$k 6���&5 #% < $
&"�

���กก�$��ก�0%��
����/4
ก��
����&/
&0
	(
%�0	 ��#$%&#���)7�	�%ก
�� ก!
"��#$%&#+��%����0	���%��	���+�$0
	( (��0	�* 58.70) < $0
<-)e%+
-��(���
���)7�	�%ก
�� ก!
"��#$%&#
&"�

���กก�$��ก�0%��
����%�*����/4
' $)
%ก�
$ 

"�

���กก�$��ก�0%��
���
&"�

+�
��%=,ก��ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��%
���)7�	8
	���$ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$0	�
$6
�
&%�	+4
"���
$+'��� 
h /$�

	"�

��
 ���)7�	�&/

���ก
���
���> 6
���
<*
&"�

���กก�$��ก�0%��
����%�*����/4
��.0+�$ 
<*
&ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�6
�9�ก��
$ก�% 0
<-%./0$<
กก
�� ก!
"��#$%&#)�*-
�%"�


���กก�$��ก�0%��
����%��%�&/���)7�	-5�


%0%A�$�	
�
� h /$�%�*���
$�&/���)7�	-5�


-��&	
���
��
��� ���)7�	�(ก�
	<*6�����5�0
��9�*"4
9%*%4
��
$k <
ก�&
+(58
�  A�	6�����5�0
��-ก&/	�ก��ก
�
��
���<
ก9��	, 0&ก��#$6�����5�0
��ก
��*$��"�

���+ ก9�*ก
��*$��)��8
	���$��
���<
ก��+���& 
9�*6�����5�0
��ก
�){������%��#$ก�0%9�*���$��
���<
ก�	
�
� < $�4
������)7�	"�
	"�

ก�$�� 
+�$�����"�

���กก�$��ก�0%��
���50$���)7�	6�����ก
�9ก�659�*+�#%+(��$�%+'
%ก
��,�&/ก4
��$
-�;�� +0�"��0$ก��ก
�� ก!
50$ Kiyohara et al. (2004) h /$� ก!
"�

���กก�$���*	*ก�0%��
���
�%���)7�	 <4
%�% 149 �
	 ����
 ก
����5�0
�����)7�	-ก&/	�ก��ก
���
���<*;��	������)7�	
&"�

���ก
ก�$��5�*-�;�����$ A�	"�

���กก�$��ก�0%��
���-)e%"�

���กก�$��5�*-�;�� (State Anxiety 
or A-State) h /$-ก��5 #%ก�����)7�	-)e%"��#$"�
� 9�*<*
&�*	*-��
9�ก��
$ก�%�%9���*�(""�5 #%0	��ก��
�("��ก8
� 9�*ก
�-�&	%���50$�(""� (Spielberger & Sydeman, 1994) ��#$%&#���)7�	�%ก
�� ก!
"��#$%&#
+��%����
&"�

���กก�$��ก�0%��
���0	���%�*����/4
0	��9���9�*-
./06�����5�0
��-��/
-��
 < $�4
���
���)7�	
&"�

���กก�$��ก�0%��
������$ �4
�����
$ก
	6
�
&)n<<�	ก�*�(�%ก
����/$ catecholamine < $
6
�
&����0ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�8
	���$��
���  

��ก
�� ก!
"��#$%&#5��9	�$ก��ก
�� ก!
50$ Wattanawech (2002) h /$� ก!
ก
��4

�%�
�&/50$�4
6+��%���)7�	8
	���$��
���;�0$��0$<4
%�% 111 �
	 ����
 "�

���กก�$�����$��
���
&
"�

+�
��%=,9�*+


�'�4
%
	ก
��4
�%�
�&/50$�4
6+��%��%�&/ 1o3 ���$��
���6��0	�
$
&%�	+4
"��
�
$+'��� ��#$%&#0
<-%./0$

<
ก+'
%ก
��,�&/���)7�	-�;��
&"�

9�ก��
$ก�% < $�4
���"�

���กก�$��
50$���)7�	�%�*	*ก�0%9�*���$��
���
&"�

9�ก��
$ก�% A�	+0�"��0$ก��ก
�� ก!
50$ Johnston 
(1980) h /$� ก!
"�

���กก�$��50$���)7�	�&/

���ก
���
���<4
%�% 136 �
	 ����
 ���)7�	��#$-��;
	
9�*-�����$
&"�

���กก�$��ก�0%��
���%�0	ก��
 5 ��%9�ก���$��
���0	�
$
&%�	+4
"���
$+'��� 9�*
<
กก
�� ก!
50$ Kiyohara et al. (2004) ����
 ���)7�	��#$-��;
	9�*-�����$<*
&"�

���กก�$��
5�*-�;��6
�9�ก��
$ก�% 
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<
ก��ก
���<�	�&/6��08�)�
	5�
$��% �����<�	6����#$5�0+�$-ก�-ก&/	�ก��ก
���-"�
*�,'�'0	
9��-;�$5�#%�&/6��%4
-+%0�%�
�
$�&/ 4.9 ����
 ก
���-"�
*�,�%5�#%�0%�&/ 2 ��������=,�&/�&�&/9+�$' $
���9)��&/
&"�

+4
"����0ก
��4
%
	ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+� ' $9
���
���9)���#$�
�
<*+


�'0=��
	"�

��%9)�50$ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+�6����0	�* 56.6 h /$%�0	
ก��
ก
���-"�
*�,�%5�#%�0%�&/ 3 �&/���9)���#$�
�+


�'0=��
	"�

��%9)�50$ก
�123%�����
%
ก
��4
�%�
�&/50$�4
6+�6����0	�* 58.0 กd�

 ��#$%&#-%./0$<
ก�%5�#%�0%�&/ 3 ���9)��&/-��/
5 #% 6��9ก�  
�*	*-��
ก
�-��/
-"�./0%6����
$ก
	���$��
��� -
./0%4
-5�


�%ก
���-"�
*�,����

&0��=�����0ก
�
123%�����
%ก
��4
�%�
�&/50$�4
6+�0	�
$6
�
&%�	+4
"���
$+'��� (R2 change = .014, p > .05) ��$%�#%
�
ก�	
�
��&/��9����)7�	8
	���$ก
���
��������0�4
6+�����9�*�4
6+���$9��-):�;�0$��0$+%�<�&/
<*%4
��ก
�� ก!
"��#$%&#6)+��ก
�){�����ก
��	
�
� < $"��%4
���9)��&/
&0��=���+4
"���%ก
�
+�$-+��
ก
�123%�����
%ก
��4
�%�
�&/50$�4
6+��&/�&ก�����)7�	A�	-�&	$�4
�����$%&#".0 �*	*-��
ก
�
��
��� 0
	( �*	*-��
ก
�-��/
���)�*�
%0
�
����$��
��� 9�*��=&ก
����	
�*$��"�

���+ ก +4
����
���9)�0./%�&/� ก!
�%"��#$%&#9�*
&"�

+4
"��%�0	

ก".0 "�

���กก�$��ก�0%��
��� �*���0����
�%
�%-�.0�ก�0%��
��� 9�*�*	*-��
ก
�-��/
-"�./0%6����
$ก
	���$��
��� 
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����� 6 

��	
��ก������� 

 

 
ก
�� ก!
"��#$%&#'()%ก
���*�	'+�$���	
	,��� ก!
-.
%
*ก
��.
%
	 (Descriptive 

research design) '�=>-� ก!
ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD��%���(E�	F
	���$ก
���
��������-
�.
CD�����,�G�.
CD���$,��'(H�+�-$��-$ ��
��#$� ก!
-.
%
*ก
��.
%
	B-$-
	I �G���-����
�%�%
'�=-�ก�-%��
��� "�

���กก�$��ก�-%��
��� ��J&ก
����	
�G$��"�

���D ก �G	G'��
ก
���
��� 
�G	G'��
ก
�'��>
���(�G�
%-
�
����$��
��� ,�G�G	G'��
ก
�'��>
'"�=>-%C����
$ก
	���$��
��� 
��-ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD��%���(E�	F
	���$ก
���
��������-�.
CD�����,�G�.
CD���$
,��'(H�+�-$��-$ K�	ก�I�
���-	�
$'()%���(E�	�&>'B�
���ก
���ก!
���	ก
���
��������-�.
CD�����,�G
�.
CD���$,��'(H�+�-$��-$ ,�G���C���&>�-���(E�	���	ก��
��=-�--F��
����	ก��
�%K�$�	
�
�
�G������	F�
��%ก�I$'��L 4 ,��$ C��,ก� K�$�	
�
������
+ K�$�	
�
�*IN
�$ก��O DF
ก
+
�
C�	 K�$�	
�
��
+��P& ,�GDP
��%
G'�Q$,��$+
�� *.
%�% 104 �
	 "��'�=-กก�I�
���-	�
$�


'ก��O�&>ก.
�%���$%&# '()%���(E�	�&>'B�
���ก
���
���+%�� Ileocaecectomy, Ascending colectomy, Right 
hemicolectomy, Extended right hemicolectomy, Transverse colectomy, Extended left 
hemicolectomy, Left hemicolectomy, Sigmoid colectomy ��=- Anterior resection ,��%�����$�%�
 
,�GF
	���$ก
���
�����-$C
�C�����ก
�'(H���
�'�&	
�
$�%�
��-$ 

'"�=>-$
=-�&>�+��%ก
�� ก!
"��#$%&# C��,ก� ,����%� กB�-
����>�C( ,����%� ก��%,�G
'��
ก
�'��>
���(�G�
%-
�
�,�G'"�=>-%C����
$ก
	"��#$,�ก���$��
��� ,�����"�

���กก�$��
B-$D(H�'�-�O'ก-�O,�G"�Gb���,(�F
!
C�	  ,��(�G'
�%ก
�?@A%�����
%ก
��.
�%�
�&>B-$
�.
CD�  ,�G%.
B�-
��*
กก�I�
���-	�
$C(��'"�
G�OK�	�+�DP���,*ก,*$"�

P&> ��-	�G "�
'b�&>	 D��%
'�&>	$'�%

��c
% ,�GDP���ก
���'"�
G�OP�P-	,��'+�$B�#% (Hierarchical regression analysis) 
��ก
���*�	����
 

1. B�-
��D��%�I""� ���(E�	�&>C�����ก
���
��������-�.
CD�����,�G�.
CD���$,��'(H�
+�-$��-$ D��%����'()%'��+
	 "��'()%��-	�G 54.80 
&��+%&
��ก
	-	���%'ก��O(ก�� (18.5g24.9 
kg/m2) "��'()%��-	�G 64.42 �-$�$


&��+%&
��ก
	'ก�%'ก��O (25.0g29.9 kg/m2) ,�G�>.
ก��
'ก��O 
(< 18.5 kg/m2) "��'()%��-	�G 21.15 ,�G 11.54 �

�.
��� D��%����C�����ก
���%�*b�	��
'()%
G'�Q$ 
"��'()%��-	�G 95 K�	
G'�Q$�&>��

ก�&>DI� C��,ก� 
G'�Q$�.
CD�����D��%"� "��'()%��-	�G 29.80 
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���(E�	D��%����C
�'"	C�����ก
���
���+�-$��-$

ก�-% "��'()%��-	�G 81.70 ,�GC
�'"	C�����ก
�b
	
��$D&���'��+�-$��-$,�G'+�$ก�
% "��'()%��-	�G 95.20 D��%����
&�G���K(,�D'm&	
�%'�=-�ก�-%
,�G���$��
���-	���%'ก��O(ก�� (3.5 g 5.5 mEq/L) "��'()%��-	�G 91.35 ,�G 83.08 �

�.
��� ���(E�	
D��%����C�����ก
���
��� Sigmoid colectomy "��'()%��-	�G 27.90 K�	'D&	'�=-��%�G���
$��
���
%�-	ก��
 300 
�������� "��'()%��-	�G 79.41 ,�GC�����D
�%#.
�
$��-�'�=-��.
�%�G���
$��
���
*.
%�% 1,500 g 2,999 
�������� "��'()%��-	�G 60.58  

2. ���(E�	F
	���$ก
���
��������-�.
CD�����,�G�.
CD���$,��'(H�+�-$��-$
&"G,%%
ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD��%��%�&>  1-5 ���$��
���'b�&>	 7.21 (S.D. = 1.57), 8.67 (S.D. = 
2.21), 10.96 (S.D. = 2.23), 12.64 (S.D. = 1.53) ,�G 13.62 (S.D. = 0.94) �

�.
���  K�	���(E�	D��%
����C
����D ก,%�%- �-����-$'�	�%��%�&> 1-5 ���$��
��� "��'()%��-	�G 54.8 - 63.5 D.
����ก
��
	�
 
����
 �%��%�&> 1-2 ���$��
��� ���(E�	D��%����C
�
&ก
��
	�
'�	 "��'()%��-	�G 49.0 g 82.7 �%B�G
�&>��%�&> 3-5 ���$��
��� ���(E�	D��%����
&ก
��
	�
 3 "��#$B #%C( "��'()%��-	�G 58.7 g 98.1 ��
%ก
�
B��P�
	-I**
�G ����
 �%��%�&> 1-3 ���$��
��� ���(E�	D��%����C
�
&ก
�B��P�
	-I**
�G "��'()%��-	�G 
49.0 g 94.2 �%B�G�&>��%�&> 4-5 ���$��
��� ���(E�	D��%����
&ก
�B��P�
	-I**
�G'ก��B #% "��'()%��-	�G 
76.0 g 91.3 D.
����'D&	$ก
�'"�=>-%C��B-$�.
CD� ����
 �%��%�&> 1 ���$��
��� ���(E�	D��%����C
�
&
'D&	$ก
�'"�=>-%C��B-$�.
CD� "��'()%��-	�G 65.4 ,���%��%�&> 2 ���$��
��� ���(E�	D��%����'��>

&
'D&	$ก
�'"�=>-%C��B-$�.
CD�%�-	ก��
 3 "��#$��-%
�& "��'()%��-	�G 37.5 ,�G�%��%�&> 3 ���$��
��� 
���(E�	D��%����
&'D&	$ก
�'"�=>-%C��B-$�.
CD�'��>
B #%'()% 3-5 "��#$��-%
�& "��'()%��-	�G 39.4 
�%B�G�&>��%�&> 4-5 ���$��
��� ���(E�	D��%����
&'D&	$ก
�'"�=>-%C��B-$�.
CD�

กก��
 5 "��#$��- 
%
�& "��'()%��-	�G 63.5 g 78.8 

3. -
	I �G���-����
�%�%'�=-�ก�-%��
��� ��J&ก
����	
�G$��"�

���D ก �G	G'��
ก
�
��
��� �G	G'��
ก
�'��>
���(�G�
%-
�
����$��
��� ,�G�G	G'��
ก
�'��>
'"�=>-%C����
$ก
	���$
��
��� D


�P���
ก�%�.
%
	ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD��%���(E�	F
	���$ก
���
��������-
�.
CD�����,�G�.
CD���$,��'(H�+�-$��-$C����-	�G 58 (R2 = .580, p < .01) -	�
$
&%�	D.
"���
$
DP��� ��#$%&#*
กก
���'"�
G�OP�P-	,��'+�$B�#%�&>C��%.
'D%-�%�
�
$�&> 4.9 ����
 ก
���'"�
G�O�%
B�#%�-%�&> 2 ���������O�&>�&�&>,D�$P $���,(��&>
&"�

D.
"���%ก
��.
%
	ก
�D�$'D��
ก
�?@A%���
��
%ก
��.
�%�
�&>B-$�.
CD�F
	���$��
��� 
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�����������������ก��
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1. D


�P%.
��ก
�� ก!
%&#C(�
$,�%ก
��	
�
��%ก
���,����(E�	F
	���$ก
�
��
��������-�.
CD�����,�G�.
CD���$,��'(H�+�-$��-$ K�	ก
�'qr
�G��$ก
�?@A%�����
%ก
��.
�%�
�&>
B-$�.
CD���
+�
�%���(E�	�&>
&-
	I

ก 
&�G	G'��
ก
���
���%
% ,�GC�����	
�G$��"�

���D ก��>�
��
$ก
	'�&	$��J&'�&	� '%=>-$*
ก���(E�	'���
%&#
&K-ก
D'D&>	$�&>*G
&ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD�
��
+�
 

2. �	
�
�"����,����(E�	F
	���$ก
���
��������-�.
CD�����,�G�.
CD���$,��'(H�
+�-$��-$�&>C
�
&B�-*.
ก���%ก
����(�G�
%-
�
����C��'��>
���(�G�
%-
�
�K�	'�Q�F
	���$��
��� 
'�=>-D�$'D��
ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD�F
	���$��
��� K�	����

(�G'
�%ก
��.
�%�
�&>
B-$�.
CD�B-$���(E�	�Iก��% ,�G(�GD
%$
%ก���&
DIBF
��%ก
��
$,�%ก
�'��>
���(�G�
%-
�
�
D.
�������(E�	,���G�
	  
 

�����������������ก���������� 

1. "��%.
��ก
�� ก!
�&>C��*
กก
�� ก!
"��#$%&#

��s%
,%�(t������%ก
���,����(E�	
�&>

���ก
���
��������-�.
CD�����,�G�.
CD���$,��'(H�+�-$��-$ '�=>-D�$'D��
ก
�?@A%�����
%ก
��.

�%�
�&>B-$�.
CD��&>�& ,�G"��
&ก
���D-�(�GD��J�F
�B-$,%�(t�������$ก��
�K�	ก
��.
��*�	'+�$
���-$,�� Randomize Control Trial '�=>-%.
��ก
�� ก!
�&>C��

�+�(�GK	+%O�%ก
���s%

"I�F
�ก
����ก
���-C( 

2. �G	G'��
ก
�'��>
'"�=>-%C����
$ก
	���$��
����%ก
�� ก!
"��#$%&#
&"�

D�
��%JO
ก��ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD�-	�
$
&%�	D.
"���
$DP��� ,��D


�P�.
%
	ก
�?@A%�����
%
ก
��.
�%�
�&>B-$�.
CD�-	�
$C
�
&%�	D.
"���
$DP��� �%B�G'�&	�ก�%	�$
&ก
�� ก!
�&>����
�G	G'��

ก
�'��>
'"�=>-%C����
$ก
	���$��
���D


�P�.
%
	ก
�?@A%�����
%ก
��.
�%�
�&>B-$�.
CD�-	�
$
&
%�	D.
"���
$DP��� ��$%�#%�G	G'��
ก
�'��>
'"�=>-%C����
$ก
	���$��
���* $"��%.


� ก!
�%ก
�
��*�	"��#$��-C( 
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�	1	����%"�+�

2�3$4/*+�%*+ 
FACTORS  PREDICTING  BOWEL  FUNCTION  RECOVERY  IN  PATIENTS  AFTER  
OPEN  COLORECTAL  RESECTION  SURGERY 
 
�������� ����	  5337304 NSAN/M   
 
��.�. (ก�����
�	-�%,&0/) 
 
Q�1ก���ก���'(��Rก��#��������S�: ���� "/*�ก
	�ก%#, ��.$. (��1���#�������"��), �
#��	 ก���V, 
Q.�. (#����ก���Rก��), 24�$��ก$�W �*���'��"��, M.D., M.H.P.E., Ph.D.  
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������������
������
���������� 
ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+ 2�Z�ก��-/�"�$�'("%*+�'ก��

���-��&�[*��
"%*+	����%\$�"�+,��1&#/�+-/�"�$ ���,&%2�[]*2�[(*)*+	����%�$%��

�$2�̂
 �/+-	,&%
2ก�$�_�ก�����"*
��*+"/*ก��*�ก2�
 �	14�ก���,&%�'ก��&	�(+���*�ก2�
**ก��2��(�)R]� (Holte, 
2000; Kurzl & Sessler, 2003; Behm & Stollman, 2003; Kalff et al., 2009) ��1ก*
ก�
ก���$%��
��
�1+�
Q#����%�Rก��(#�/�+ก��,��1&#/�+-/�"�$ pR(+�'q�S�Wก$�1

��1����/#�ก	�+�'(Q#
Q
�ก�����
&�%��'()*+	����% (Holte & Kehlet, 2000; Behm & Stollman, 2003) *'ก��]+ก���$%��
���1+�
�#$
ก	
/� Opioid �$%�ก/  Morphine &�[* Pethidine pR(+2�Z����'(�'q�S�W�1+�
Q#��2�̂
�#$ �"/�'-	)%�+2Q'�+
,�ก��	$ก��
'
��$"�#)*+	����% �R+���,&%2ก�$��#1	����%&�
$���&�%��'(&	�+-/�"�$ (Postoperative 
ileus) (��v�	 ���"�1ก�	, 2551) \$�-�%�.#��1�'*�ก����+Q	���ก �$%�ก/ �%*+*[$ ��/-��	� ��/
)�
x/��*
����1 �	1��/�'2�'�+ก��2Q	[(*��&#)*+	����% ���&��
*�ก����$+ �$%�ก/ �#$�%*+ Q	[(���% 
�	1*�2�'�� (Holte & Kehlet, 2000; Kurzl & Sessler, 2003; Rowbotham et al., 2006) pR(+*�ก��
*�2�'���'(2ก�$)R]�*�����,&%2ก�$ก�����	�ก)*+2&	#��กก�12��1*�&�� &�[*-�%�.#�
�+����'("%*+Q�
�����+��+���ก�#% *��2ก�$ก���&	�%*�)*+)*+2&	#��กก�12��1*�&��ก	�
��/&	*$*�&���$%+/�� 
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(Holte & Kehlet, 2002) �*ก��ก�']*��2ก�$��#1���กp%*����&	�+-/�"�$ 24/� �*$*�ก2�
 �	1�*$
��
 2�Z�"%� ���,&%-�%�.#�"%*+*��/\�+���
�	��� ��02�'�Q/�,4%�/��2��(�)R]� �	1Q#���R+�*,�,�ก��
��ก�����
�		$	+ (Holte & Kehlet, 2001; Behm & Stollman, 2003; Story & Chamberlain, 2009) 
��]+�']&�ก�����x�������������'(�'*��S��	"/*ก��� !�"�#$%��ก�����&�%��'()*+	����%,�-�%�.#����&	�+
ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+ �1�����x#�+�-�,&%ก�����
�	2�[(*
�/+2����ก��� !�"�#$%��ก�����&�%��'()*+	����%�	1�}*+ก��ก��2ก�$��#1���กp%*�$�+ก	/�#�$% 

�������'(�14/#��/+2����ก��� !�"�#$%��ก�����&�%��'()*+	����%�'(������Rก��,�Q��]+�'] 
�$%�ก/  *��
 2�[(*+��ก-�%�.#��'(�$%��
ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+\$�
�/#�,&0/�'*��
 40 �V)R]��� \$�*��
�'(2��(���ก)R]��1���,&%���S�����)*+�/�+ก���'Q#��2�[(*�	+
"��#�� �/+-	,&%�1

"/�+~ )*+�/�+ก���'(4/#�,�ก��ก	�
Q[���/�����ก"����&�%��'(	$	+ �#�xR+
ก��ก	�
�����&�%��'(,�ก��2Q	[(*��&#)*+	����%���&	�+-/�"�$4%�	+ ���,&%-�%�.#��'(�'*��
��ก)R]��'
Q#��2�'(�+��+"/*ก��2ก�$��#1���กp%*��	1*��2�'�4'#�" (กq���	 #���"� �	1������ 2ก���40
#����, 2546; Beers, 2006) ���&��
�1$�
*�	
����,�2	[*$ก/*�-/�"�$,�-�%�.#��'(�$%��
ก����ก��$%#�
ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+\$��/#�,&0/2�Z�-�%�.#��12�̂+	����%,&0/
�	1	����%"�+ pR(+\$���(#����ก�'��#1�
�\�4��ก�� 2�[(*+��ก2p		��12�̂+�/+-	ก�1�
"/*�/�+ก��
�	1�/�+ก���'ก��"/*"%��ก��2���02"�
\")*+2p		��12�̂+ \$�-	�" pro-inflammatory cytokines  
�	1�*��\��"/�+~ **ก������#���ก pR(+�1�/+-	ก�1�
"/*ก��2-�-	�0�	�++�� ���,&%-�%�.#�2ก�$
��#12
[(**�&�� �'ก����%�+ catabolic factors ���,&%�/�+ก���'*�"��ก��2-�-	�0���*�&��2��(���ก
)R]� �	1�'ก���	��\��"'���กก	%��2�[]* �/+-	,&%-�%�.#�2ก�$��#1�
�\�4��ก�� ��]+�']�1$�
*�	
����
,�2	[*$�'Q#��������S�ก�
��#1�
�\�4��ก�� $�+��]��1$�
*�	
����,�2	[*$�R+2�Z�"�#
/+4']��#1
\�4��ก��)*+-�%�.#��'(���Q�0 (Cutsem & Arends, 2005) ���&��
Q#��#�"กก�+#	ก/*�-/�"�$2�Z�
��0&��'(�
�$%
/*�,�-�%�.#�ก	
/��'] 2�[(*+��กก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+
�%*+2�Z�ก��-/�"�$,&0/ pR(+"%*+,4%2#	����,�ก��-/�"�$ �	1-�%�.#�"%*+�$%��
���1+�
Q#����%�Rก�


��(#�/�+ก�� *'ก��]+2�Z�ก��-/�"�$�'(�'Q#���
/+��ก�	1�'Q#��2�'(�+��+ *���'ก����02�'�2	[*$2�Z�����#�
��ก�	12�'(�+"/*ก��2ก�$��#1���กp%*��'(�
���+ �/+-	,&%-�%�.#��'Q#��#�"กก�+#	ก/*�-/�"�$2ก�$)R]� 
\$�Q#��#�"กก�+#	�'(�
�$%
/*� �$%�ก/ ก	�#Q#��2�̂
�#$&�[*Q#����/�
)�
��,��1&#/�+�	1
���&	�+-/�"�$ ก	�#��/&����ก����Q#��2�̂
�.#� �	1��/���
����)*+"�2*+���&	�+-/�"�$ 
(�
�'��  �������&2�x'�� �	1����� 2	^ก�#��$�W ,  2549) ���&��
#�S'ก��,&%���1+�
Q#����%�Rก�'
Q#�����Q�0,�-�%�.#�ก	
/��'] 2�[(*+��ก-�%�.#��'(�$%��
ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$
4/*+�%*+���2�Z�"%*+�$%��
���1+�
Q#����%�Rก�

��(#�/�+ก��  pR(+�'q�S�Wก$�1

��1����/#�ก	�+�'(
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Q#
Q
�ก�����&�%��'()*+	����% ���,&%-�%�.#�2ก�$��#1	����%&�
$���&�%��'(��#��� (Holte & Kehlet, 
2000; Behm & Stollman, 2003; ก��� "��"�-	�4'#1, 2549) ,�)�1�'(�'-�%�.#�
�+����$%��
���1+�

Q#����%�Rก�

��(#�/�+ก���/#�ก�
���1+�
Q#����%�Rก�

2���1�'(��+4/*+ Epidural pR(+�����x��
��]+
ก��ก�1"
%��1

��1������2)%��'(��ก�1"
%� endocrine �	1ก��"*
��*+"/*Q#��2Q�'�$)*+
�/�+ก����กก��-/�"�$ *'ก��]+��
��]+ก�����**ก)*+ sympathetic reflex �	12��(� splanchnic blood 
flow  pR(+�14/#�	$�1�12#	�ก��2ก�$��#1	����%&�
$���&�%��'(&	�+-/�"�$�$% (ก��� "��"�-	�4'#1, 
2549) �*ก��ก�']�1�12#	�ก��-/�"�$�'Q#�����Q�0ก�
-�%�.#�ก	
/��'] 2�[(*+��กก��-/�"�$"�$"/*	����%
,&0/�	1	����%"�+�

2�3$4/*+�%*+2�Z�ก��-/�"�$,&0/ pR(+"%*+,4%2#	����,�ก��-/�"�$ ���,&%	����%
�$%��
ก����
"%*+2�Z�2#	���� �	1�/�+ก��"%*+�$%��
���1+�
Q#����%�Rก��������ก)R]� �/+-	,&%
	����%�'ก��� !�"�#$%��ก�����&�%��'(	/�4%�"���� (Mythen, 2005) ���&��
�1�12#	�ก��2��(�
��
��1���*�&��&	�+-/�"�$-�$2#	��1�/+-	ก�1�
"/*-�%�.#� \$�ก��2��(���
��1���*�&��4%�
2ก�����1���,&%	����%��/�$%��
ก��ก�1"
%�ก��
'
��$"�# ���,&%-�%�.#��'��#1	����%&�
$���&�%��'(
��#��� �	12ก�$��#1���กp%*�"/�+~ "���� (Holte & Kehlet, 2002; Luckey, Livingston & 
Tache, 2003) ���&��
-�%�.#��'(2��(���
��1���*�&��2�̂#2ก���� ��ก��1�
ก����ก�����+���
#/� 
-�%�.#��1�'*�ก��Q	[(���%*�2�'��2ก�$)R]����&	�+��
��1���*�&�� �	1�'*�ก���%*+*[$2ก�$)R]� ���
,&%-�%�.#�"%*+ก	�
��+$�]���	1*�&��*'กQ��]+ �/+-	,&%ก��� !�"�#&	�+-/�"�$	/�4%� �*ก��ก�']
�1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$��+�'Q#�����Q�0ก�
-�%�.#�ก	
/��'] 2�[(*+��ก���&	�+
ก��-/�"�$-�%�.#��1�'�-	-/�"�$)��$,&0/
��2#�&�%��%*+ ���,&%�'Q#���
ก)��������ก*�ก���#$
�-	 pR(+�1�
ก#�Q#�������x,�ก��2Q	[(*��&#�/�+ก�� ���,&%-�%�.#��'ก��2Q	[(*��&#�/�+ก��
���&	�+-/�"�$	/�4%� ,�)�1�'(ก��2Q	[(*��&#�/�+ก��\$�2�̂#&	�+-/�"�$�14/#��/+2����ก��� !�"�#$%��
ก�����&�%��'()*+	����% (ก�(+�ก%# ����'��, 2549) 

$�+��]�,�ก���Rก��Q��]+�'] -�%#�����R+�'Q#����,��'(�1�Rก��*�����ก��������)*+*��
 
�1$�
*�	
����,�2	[*$ก/*�-/�"�$ Q#��#�"กก�+#	ก/*�-/�"�$ #�S'ก��,&%���1+�
Q#����%�Rก �1�12#	�
ก��-/�"�$ �1�12#	�ก��2��(���
��1���*�&��&	�+-/�"�$ �	1�1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��
&	�+-/�"�$ "/*ก��� !�"�#$%��ก�����&�%��'()*+	����%,�-�%�.#����&	�+-/�"�$"�$"/*	����%,&0/�	1
	����%"�+�

2�3$4/*+�%*+ 2�[(*,&%���
xR+�������'(�����x������ก��� !�"�#$%��ก�����&�%��'()*+
	����% �	1�����,4%2�Z���#��+,�ก��,&%ก�����
�	-�%�.#����&	�+ก��-/�"�$"�$"/*	����%,&0/�	1
	����%"�+�

2�3$4/*+�%*+ �#���]+-�%�.#�ก	
/�*[(�~ "/*�� 
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����������
�ก��� !�" 
1. 2�[(*�Rก��ก��� !�"�#$%��ก�����&�%��'()*+	����%,�-�%�.#����&	�+-/�"�$"�$"/*	����%

,&0/�	1	����%"�+�

2�3$4/*+�%*+ 
2. 2�[(*�Rก��*�����ก��������)*+*��
 �1$�
*�	
����,�2	[*$ก/*�-/�"�$ Q#��#�"ก

ก�+#	ก/*�-/�"�$ #�S'ก��,&%���1+�
Q#����%�Rก �1�12#	�ก��-/�"�$ �1�12#	�ก��2��(���
��1���
*�&��&	�+-/�"�$ �	1�1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$ "/*ก��� !�"�#$%��ก�����&�%��'(
)*+	����%,�-�%�.#����&	�+-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+ 

 

 

ก������
 #ก��� !�" 
,�ก���Rก��Q��]+�']-�%#����,4%ก�*
��#Q�$���S���'�#����ก�����&�%��'()*+	����% \$�

ก��� !�"�#$%��ก�����&�%��'()*+	����%,�-�%�.#����&	�+ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+
�

2�3$4/*+�%*+2�Z�-		�����'(2ก�$)R]���ก������"/�+~ �$%�ก/ *��
 �1$�
*�	
����,�2	[*$ก/*�-/�"�$ 
Q#��#�"กก�+#	ก/*�-/�"�$ #�S'ก��,&%���1+�
Q#����%�Rก �1�12#	�ก��-/�"�$ �1�12#	�ก��2��(�
��
��1���*�&��&	�+-/�"�$ �	1�1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$ -/��ก	�กQ#
Q
�
ก�����&�%��'()*+	����% \$���12���ก��� !�"�#$%��ก�����&�%��'()*+	����%�$%��กก��)�
x/��*
����1 
ก��-��	� 2�'�+ก��2Q	[(*��&#)*+	����% �	1Q#����%�Rก��/�*R$*�$�%*+ ��]+�']2�[(*	����%�'(�'ก��� !�
"�# 	����%2	^ก�1�'ก��2Q	[(*��&#�'(2�'�ก#/� migrating motor complex 2ก�$)R]�"	*$��]+#�� �"/�1
'

"�#�


'
2Q	[(*� (peristalsis)  �	1
'
"�#�

2�Z��	%*+ (segmentation) 2��(�)R]����&	�+
��
��1���*�&�� ���&��
	����%,&0/�1�'ก��
'
"�#�


'
2Q	[(*� (peristalsis) �	1ก��
'
"�#�


2�Z��	%*+ (segmentation) 24/�2$'�#ก�
	����%2	^ก �"/�1�'ก��2Q	[(*��&#�'(���,&%*
����12Q	[(*�"�#��
)%�+&�%��$% 2�'�ก#/� ก��
'
"�#�


'
2Q	[(*�*�/�+�
���+ (mass movement) \$�2�Z�ก��
2Q	[(*��&#*�/�+4%�~ �"/2�Z�Q	[(�ก��&$"�#�'(�'��1���S���� �	12�[(*	����%,&0/
'
"�#�����,&%
*
����12Q	[(*�2)%���/	����%"�+ ก�1
#�ก��)�
x/��*
����1�12��(�"%�)R]�����' \$��_�ก�����
"*
��*+*�"\���"�,��)���&	�+��ก�1"
%��1

��1��� parasympathetic ���,&%Q	[(�ก��
'
"�#
�


'
2Q	[(*� (peristalsis) �'Q#���)̂+��+��ก)R]� ��1ก*
ก�
ก��Q#
Q
�&���$���,� (internal 
sphincter) �'(2ก�$)R]��*ก*�������",� �	1ก��Q#
Q
�&���$����*ก (external sphincter) �'(2ก�$)R]�
���,"%*�������",� �R+���,&%�/�+ก���'ก��)�
x/��*
����12ก�$)R]� �*ก��ก�']�/�+ก����+�'ก��-��	�
2ก�$)R]� pR(+2�Z�-	��กก��
'
"�#�


'
2Q	[(*�)*+	����% �R+�����x��+2�'�+ก��2Q	[(*��&#)*+
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	����%�$% �	1-�%�.#��/#�,&0/�1��/��%�Rก��/�*R$*�$�%*+ (4��#���� "/*�ก
	�ก%#, 2542; 
��	[* 2�	�
ก�""�, 2545) 

 
 

� $%#���� �ก��� !�" 
���&�ก� 2�Z�-�%�.#��'(2)%���
ก����ก��$%#�ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+

�

2�3$4/*+�%*+ ��]+2��4���	12��&0�+ *��
"�]+�"/ 18 �V)R]��� �	1��
�#%�'(&*-�%�.#���	�ก���
&�[*&**��
�	��	�ก���,�\�+���
�	�1$�
""������,�ก�
+2���  4 �&/+ �$%�ก/ \�+���
�	����
��4 \�+���
�	�
��	+ก��� ���ก�4�$��� \�+���
�	��4#�x' �	1�x�
���12�̂+�&/+4�"� 

ก��'�����"'�� Q�$2	[*ก"��2ก�{��'(ก��&�$ \$�2�Z�-�%�.#��'(2)%���
ก��-/�"�$4��$ 
Ileocaecectomy, Ascending colectomy, Right hemicolectomy, Extended right hemicolectomy, 
Transverse colectomy, Extended left hemicolectomy, Left hemicolectomy, Sigmoid colectomy 
&�[* Anterior resection �

��$	/#+&�%� �	1���&	�+ก��-/�"�$"%*+��/�$%��
ก��2�3$�#��2�'����+
&�%��%*+ 

���#ก��'�����"'�� Q���#���ก&	�ก2ก�{�ก��Q���#�*�����ก���$�*
  \$�
ก��&�$Q/�ก��	�+ก���$�*
 (Power Analysis) �'(�1$�
Q#��24[(*��(� (α) .05 ก��&�$*�����ก��

�$�*
 (Power of test) = .80 �	12�[(*+��ก��+��/�'ก���Rก���

2$'�#ก��,�ก	
/�"�#*�/�+�'(,4%,�
ก���Rก��Q��]+�'] �R+ก��&�$)��$)*+*��S��	 (Effect size) )��$ก	�+ (R2 = .13) (Polit & Beck, 
2008) Q���#��$%)��$ก	
/�"�#*�/�+*�/�+�%*� 104 ��� 
 
 

�
�()���(��%)*&+*�ก��� !�" 
1. �


���Rก)%*��	��(#�� 2�Z��


���Rก�'(-�%#������%�+)R]� �'��]+&�$ 19 )%* �$%�ก/ 

2�� *��
 $�4�'�#	ก�� ก��#�������\�Q ��1#�"�ก��-/�"�$4/*+�%*+ ��1#�"�ก���$%��
ก�������+�'

��2#�4/*+�%*+�	124�+ก��� �1$�
*�	
����,�2	[*$ก/*�-/�"�$ �1$�
\����2p'��,�2	[*$ก/*��	1
&	�+-/�"�$ 4��$ก��-/�"�$ #�S'ก��,&%���1+�
Q#����%�Rก �1�12#	�ก��-/�"�$ ������ก��2�'�2	[*$,�
�1&#/�+-/�"�$ ������ก���$%��
����]����+&	*$2	[*$$��,��1&#/�+-/�"�$ ก��Q������+��+���ก
&	�+-/�"�$ �1�12#	�ก��2��(���
��1���*�&��&	�+-/�"�$ �1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+
-/�"�$ #�S'ก��,&%���1+�
�#$�	1)��$���1+�
�#$�'(-�%�.#��$%��
 ���ก%�%*+*[$�'(-�%�.#��$%��
&	�+
-/�"�$ �	1���1
���'(-�%�.#��$%��
&	�+-/�"�$  
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2. �


���Rก#���	12#	�ก��2��(���
��1���*�&���	12Q	[(*��&#�/�+ก��Q��]+��ก
&	�+-/�"�$ (���&��
-�%�.#�
���Rก) 2�Z��


���Rก�'(-�%#������%�+)R]� 	�ก��12�Z��

2"��Q��"*
,�
4/*+#/�+ �$%�ก/ #���'(�	12#	�ก��2��(���
��1���*�&��2&	#��+��ก�[]*��ก �	1#���'(�	12#	�ก��
2��(�	
ก	+��ก2"'�+Q��]+��ก 

3. �

#�$Q#��#�"กก�+#	 -�%#����,4%�

#�$Q#��#�"กก�+#	)*+��3	2
*��2ก*���	1
Q�1  �
�
��	2�Z��������\$� ��"�� Q4��ก$', ���q$' #�ก��\�Q��� �	1��	' �������
) \$�,4%
4
$�

#�$Q#��#�"กก�+#	)�12-4�0 (State Anxiety Inventory) ��1ก*
$%#�)%*Q��x�� 20 )%* 2�Z�
Q��x��24�+
#ก 10 )%* �	124�+	
 10 )%*  

4. �

��12���ก��� !�"�#$%��ก�����&�%��'()*+	����% \$�-�%#����$�$��	+����ก�


��12�����#1�%*+*[$ )*+ 2��#��"�� ����' (2552)  ��1ก*
$%#� Q#����%�Rก��/�*R$*�$�%*+ ก��-��
	� ก��)�
x/��*
����1 �	12�'�+ก��2Q	[(*��&#)*+	����% \$��"/	12ก�{� �
/+�1$�
Q1���2�Z� 4 
�1$�
 �$%�ก/ 1 2 3 4 $�+�'] 

1.) Q#����%�Rก��/�*R$*�$�%*+ ���ก����12���*�/�+"/*2�[(*+�
ก#�� #��	1 1 
Q��]+ \$�ก���*
x��-�%�.#�"��Q#����%�Rก��/�*R$*�$�%*+��ก�'(�
$,� 24 4�(#\�+�'(-/���� �
/+
Q1���2�Z� 4 �1$�
 

           ��%�Rก��/�*R$*�$�%*+��ก��&��,���/�1$#ก                    = 1 Q1��� 
           ��%�Rก��/�*R$*�$�%*+���ก	�+�*���$%                            = 2 Q1��� 
           ��%�Rก��/�*R$*�$�%*+2	^ก�%*�                                              = 3 Q1��� 
           ��/��%�Rก��/�*R$*�$�%*+2	�                                                 = 4 Q1���           

2.) ก��-��	� ���ก����12���*�/�+"/*2�[(*+�
ก#�� #��	1 1 Q��]+ \$�ก��
�*
x��-�%�.#�#/� "�]+�"/ก	�
��ก&%*+-/�"�$��xR+)�1�']�'ก��-��	�ก'(Q��]+ �
/+Q1���2�Z� 4 �1$�
 

           ��/�'ก��-��	�2	� ���&	�+-/�"�$                                     = 1 Q1��� 
           �'ก��-��	� 1 Q��]+ ���&	�+-/�"�$                                     = 2 Q1��� 
           �'ก��-��	� 2 Q��]+ ���&	�+-/�"�$                                     = 3 Q1��� 
           �'ก��-��	� 3 Q��]+)R]��� ���&	�+-/�"�$                           = 4 Q1��� 

3.) ก��)�
x/��*
����1 ���ก����12���*�/�+"/*2�[(*+�
ก#�� #��	1 1 Q��]+ 
\$�ก���*
x��-�%�.#�#/� "�]+�"/ก	�
��ก&%*+-/�"�$��xR+)�1�']�'ก��)�
x/��*
����1&�[*��/ �	1�'
	�ก��1*
����12�Z�*�/�+�� �
/+Q1���2�Z� 4 �1$�
 

           ��/�'ก��)�
x/��*
����1                                                     = 1 Q1��� 
           �'ก��)�
x/��*
����1	�ก��12&	#                                    = 2 Q1��� 
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           �'ก��)�
x/��*
����1	�ก��1�
/� 	��	'
2	ก̂                       = 3 Q1��� 
           �'ก��)�
x/��*
����1	�ก��1�
/� 2�Z�ก%*�                        = 4 Q1��� 

4.) 2�'�+ก��2Q	[(*��&#)*+	����% ��12�����กก����+2�'�+ก��
2Q	[(*��&#)*+	����%
��2#�&�%��%*+,��/#�"/�+~ 4 "���&�/+ \$�2��(���ก
��2#�,"%�1$�
�1$[*
$%��)#� 2&�[*�1$�
�1$[*$%��)#� 2&�[*�1$�
�1$[*$%��p%�� �	1,"%�1$�
�1$[*$%��p%��
"��	��$�
 \$���+"���&�/+	1 1 ���' �#� 4 ���' &	�+��ก��]�Q���#�*�"��ก��2Q	[(*��&#)*+	����%
2�Z�����#�Q��]+"/*���' ���ก����12���*�/�+"/*2�[(*+�
ก#�� #��	1 1 Q��]+ �
/+Q1���2�Z� 4 �1$�
 

           ��/�'2�'�+ก��2Q	[(*��&#)*+	����%                                   = 1 Q1��� 
           �'2�'�+ก��2Q	[(*��&#)*+	����%�%*�ก#/� 3 Q��]+/���'        = 2 Q1��� 
           �'2�'�+ก��2Q	[(*��&#)*+	����% 3-5 Q��]+/���'                  = 3 Q1��� 
           �'2�'�+ก��2Q	[(*��&#)*+	����%��กก#/� 5 Q��]+/���'        = 4 Q1��� 

��ก��]����Q1�����]+ 4 2ก�{����#�ก�� �1�'Q1����1&#/�+ 4-16 Q1��� \$�
Q1����%*� &���xR+ 	����%�'ก��� !�"�#$%��ก�����&�%��'(��/$' ,���+"�+ก��)%��Q1�����ก 
&���xR+ 	����%�'ก��� !�"�#$%��ก�����&�%��'($' 
 
 

� $%ก���ก,��������+��	�  
1. -�%#��������$&�����1���"�#�/+xR+Q�
$'Q�1��������"��������4���
�	 

-�%*���#�ก��\�+���
�	�
��	+ก��� -�%*���#�ก��\�+���
�	��4#�x' �	1-�%*���#�ก���x�
��
�12�̂+�&/+4�"� 2�[(*)**�
0�"2ก̂
�#
�#�)%*��	 �	1)*Q#���/#��[*,�ก��#���� 

2. -�%#��������#����4[(*-�%�.#��'(�12)%���2"�'��"�#-/�"�$,�\�+���
�	 Q�$ก�*+-�%2)%��/#�
ก��#����"��2ก�{��'(ก��&�$ �	12)%��
-�%�.#�,�#���'(-�%�.#�2)%����*�\�+���
�	  

3.  -�%#��������

#�$Q#��#�"กก�+#	,&%-�%�/#�#������12���,�#���'(2)%��*�\�+���
�	 
4. -�%#����)*Q#���/#��[*,&%-�%2)%��/#�#����
���Rก#���'(�	12#	�,��


���Rก#���	1

2#	�ก��2��(���
��1���*�&���	12Q	[(*��&#�/�+ก��Q��]+��ก&	�+-/�"�$ (���&��
-�%�.#�
���Rก)   
2�[(*2��(���
��1���*�&��2&	#��+��ก�[]*��ก �	12��(�	
ก	+��ก2"'�+Q��]+��ก ���&	�+ก��-/�"�$ 

5. -�%#������12���ก��� !�"�#$%�����&�%��'()*+	����%)*+-�%2)%��/#�#����,�#���'( 1-5 &	�+
-/�"�$ \$���12���#��	1 1 Q��]+ ,4%2#	�Q��]+	1��1��� 10 ���'  

6. -�%#����2ก̂
�#
�#�)%*��	��ก��}���1#�"�-�%�.#� �	1�


���Rกก��,4%���'(���
�	

���Rก�#% ��%*���]+	+
���Rก,��


���Rก)%*��	��(#�� 
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7. -�%#����"�#��*
)%*��	�'(
���Rก�#%�	1���)%*��	�'(�$%��#�2Q��1&�"��#�S'��+�x�"� 
 
 

ก��� �
������+��	� 
#�2Q��1&�Q/�"���12
'�
#�S'#������+�x�"� \$�,4%\���ก��Q*���#2"*�����2�̂���� \$�

ก��&�$�1$�
������Q�0�'(�1$�
 .05 $�+���	12*'�$"/*���'] 
1. )%*��	��(#�� �$%�ก/ )%*��	�/#�

QQ	�	1)%*��	ก��2�̂
�.#��	1ก����ก�����
�	

)*+-�%�.#� #�2Q��1&�\$�,4%�x�"���ก��+Q#��x'( �%*�	1 Q/�2�	'(� �	1�/#�2
'(�+2
���"�v�� 
2. )%*��	"�#����'(�Rก�� �$%�ก/ *��
 �1$�
*�	
����,�2	[*$ก/*�-/�"�$ Q#��#�"กก�+#	

ก/*�-/�"�$ #�S'ก��,&%���1+�
Q#����%�Rก �1�12#	�ก��-/�"�$ �1�12#	�ก��2��(���
��1���*�&��
&	�+-/�"�$ �1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$ �	1ก��� !�"�#$%��ก�����&�%��'()*+	����% 
#�2Q��1&�\$�,4%�x�"���ก��+Q#��x'( �%*�	1 Q/�2�	'(� �	1�/#�2
'(�+2
���"�v�� 

3. #�2Q��1&�������������"/*ก��� !�"�#$%��ก�����&�%��'()*+	����% \$�,4%�x�"�ก��
#�2Q��1&�x$x*��

24�+)�]� (Hierarchical regression analysis) \$���$	��$�
"�#���,�ก��
Q���#�&�Q/������1���S��&������S��&Q��2�Z� 3 )�]�"*� $�+�']  

)�]��'( 1 �$%�ก/ *��
 �1$�
*�	
����,�2	[*$ก/*�-/�"�$ #�S'ก���$%��
���1+�

Q#����%�Rก �	1�1�12#	�ก��-/�"�$  

)�]��'( 2 �$%�ก/ �1�12#	�ก��2��(���
��1���*�&��&	�+-/�"�$  
)�]��'( 3 �$%�ก/ �1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$ 

 
 

-�ก��� !�" 
1. -�%�.#����&	�+ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+�'Q1���

ก��� !�"�#$%��ก�����&�%��'()*+	����%,�#���'(  1-5 &	�+-/�"�$2�	'(� 7.21 (S.D. = 1.57), 8.67 (S.D. = 
2.21), 10.96 (S.D. = 2.23), 12.64 (S.D. = 1.53) �	1 13.62 (S.D. = 0.94) "��	��$�
  

2. *��
 �1$�
*�	
����,�2	[*$ก/*�-/�"�$ #�S'ก��,&%���1+�
Q#����%�Rก �1�12#	�ก��
-/�"�$ �1�12#	�ก��2��(���
��1���*�&��&	�+-/�"�$ �	1�1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+
-/�"�$ �����x�/#�ก��������ก��� !�"�#$%��ก�����&�%��'()*+	����%,�-�%�.#����&	�+ก��-/�"�$"�$"/*
	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+�$%�%*�	1 58 (R2 = .580, p < .01) *�/�+�'������Q�0��+
�x�"� 
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ก���. ���"-� 
1. -�%�.#����&	�+ก��-/�"�$� �'Q1���ก��� !�"�#$%��ก�����&�%��'()*+	����%,�#���'( 1-

5 &	�+-/�"�$2��(���+)R]�"���1�12#	��'(2��(�)R]� \$�,�#���'( 1 �	1 2 &	�+-/�"�$ -�%�.#��'Q/�2�	'(�)*+
Q1���ก��� !�"�#$%��ก�����&�%��'()*+	����%,ก	%2Q'�+ก�� Q[* 7.21 �	1 8.67 Q1��� "��	��$�
 
2�[(*+��ก�1�1��ก���&	�+ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+ -�%�.#��12ก�$
��#1	����%&�
$���&�%��'(&	�+-/�"�$ (Postoperative ileus) \$���/*��&	'ก2	'(�+�$% pR(+	����%�1&�
$���
&�%��'(,�ก��2Q	[(*��&#4�(#Q��# (Holte & Kehlet, 2000; Kurzl & Sessler, 2003; Rowbotham, 
Kimpson & Thompson, 2006; Story & Chamberlain, 2009) &	�+��ก��]�	����%2	^ก�1�'ก��� !�"�#
$%��ก�����&�%��'(���,� 24 4�(#\�+&	�+-/�"�$ �"/	����%,&0/,4%2#	�,�ก��� !�"�# 3-5 #��&	�+-/�"�$ 
(Schuster & Montie, 2002; Kurzl & Sessler, 2003) ���,&%ก��� !�"�#$%��ก�����&�%��'()*+	����%,�
#���'( 1 �	1 2 &	�+-/�"�$�/#�,&0/2�Z�-	��กก�����&�%��'()*+	����%2	^ก �R+2�Z���2&"
,&%Q1���
ก��� !�"�#$%��ก�����&�%��'()*+	����%�'Q/�2�	'(��%*��'(�
$ ���&��
ก��� !�"�#$%��ก�����&�%��'()*+
	����%,�#���'( 3 &	�+-/�"�$ �
#/� -�%�.#��'Q/�2�	'(�)*+Q1���ก��� !�"�#$%��ก�����&�%��'()*+	����%
��+)R]�2�Z� 10.96 Q1��� *��2�[(*+����ก	����%,&0/2��(�ก	�
�����&�%��'("���ก"� ���&��
#���'( 4 
�	1 5 &	�+-/�"�$ ก��� !�"�#$%��ก�����&�%��'()*+	����%�'Q1���2��(���+)R]� \$��'Q/�2�	'(�)*+
Q1���ก��� !�"�#$%��ก�����&�%��'()*+	����%,ก	%2Q'�+ก�� Q[* 12.64 �	1 13.62 Q1��� "��	��$�
 
��]+�']*��2�[(*+����ก	����%,&0/�'ก��� !�"�#$%��ก�����&�%��'(��
������ก)R]� pR(+\$��ก"�	����%,&0/
�12��(�2Q	[(*��&#��ก	����%,&0/�/#�)R]� 	����%,&0/�/#�)#�+ �	1	����%,&0/�/#�	+"��	��$�
 
(Behm & Stollman, 2003) 

2. �1�12#	�ก��-/�"�$�'Q#��������S���+	
ก�
ก��� !�"�#$%��ก�����&�%��'()*+	����%
*�/�+�'������Q�0��+�x�"� (r = -.592, p < .01) �	1�����x������ก��� !�"�#$%��ก�����&�%��'()*+
	����%,�-�%�.#����&	�+ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+*�/�+�'������Q�0
��+�x�"� (β = -.397, p < .01) ก	/�#Q[* 2�[(*-�%�.#��$%��
ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�


2�3$4/*+�%*+2�Z��1�12#	���� �1���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'(��/$' �"/x%�-�%�.#��$%��

ก��-/�"�$2�Z��1�12#	���]� �1���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'($' *S�
���$%#/� ก��-/�"�$
2�Z��1�12#	�����1���,&%	����%�$%��
ก����
"%*+2�Z�2#	����,��1&#/�+ก��-/�"�$ pR(+�1ก/*,&%2ก�$
�_�ก�����"*
��*+"/*ก��*�ก2�
2���1�'( (Mythen, 2005) �	14�ก���,&%�'ก��&	�(+���*�ก2�
,�
2�[]*2�[(*)*+��+2$��*�&�� \$�����'(&	�(+**ก����ก,��1�1��ก �$%�ก/ nitric oxide (ก��� "��"�
-	�4'#1, 2549) pR(+2�Z�����'(�'&�%��'(,�ก����
��]+ก��
'
"�#)*+ก	%��2�[]*2�'�
-��+	����% �R+�/+-	
,&%ก��� !�"�#$%��ก�����&�%��'()*+	����%�'Q#��	/�4%� (4��#���� "/*�ก
	�ก%#, 2542) �*ก��ก�']
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�1�12#	�ก��-/�"�$��+�'-	"/*������ก���$%��
���1+�
Q#����%�Rก,��1&#/�+-/�"�$ (Mythen, 2005) 
\$�ก��-/�"�$2�Z��1�12#	�����1���,&%-�%�.#��$%��
���1+�
Q#����%�Rก,�������2��(�)R]� pR(+��
�1+�
Q#����%�Rก�'q�S�W��ก$�1

��1����/#�ก	�+�'(Q#
Q
�ก�����&�%��'()*+	����%  �'-	,&%2ก�$
ก��2�	'(����	+����

ก���/+-/��)*+ก�1�����}�,�2p		�)*+ก	%��2�[]*2�'�
,�ก�12��1*�&��
�	1	����% 2��(�ก��&	�(+)*+*$�'��	�� (adrenalin) pR(+�1�'-	��ก�1"
%���1���p����2S"�Q 
(sympathetic nerves) ,&%���+����ก)R]� "	*$��	$ก�����+��)*+�*��\��\���	����ก2�[(*

4�]�,�
�
$)*+	����%2	^ก�/#�"%�	+ �/+-	,&%ก��� !�"�#$%��ก�����&�%��'()*+	����%&	�+-/�"�$��/$' (ก��� 
"��"�-	�4'#1, 2549) �*$Q	%*+ก�
ก���Rก��ก��2ก�$��#1	����%&�
$���&�%��'(��#���,�-�%�.#��'(
�$%��
ก��-/�"�$	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+�	1-�%�.#����&	�+-/�"�$ก�12��1�����#1 
�
#/� �1�12#	�ก��-/�"�$�'Q#��������S�ก�
�1�12#	�ก��2ก�$��#1	����%&�
$���&�%��'(��#���
*�/�+�'������Q�0��+�x�"� (Hollenbeck et al.,  2005) �	1�*$Q	%*+ก�
-	ก���Rก��)*+ Ay et al. 
(2011) pR(+�Rก���������'(�'-	"/*ก��� !�"�#$%��ก�����&�%��'()*+	����%,�-�%�.#��'(�$%��
ก��-/�"�$2�3$
4/*+�%*+ �
#/� �1�12#	�ก��-/�"�$2�Z��������'(�����x�������1�12#	�ก��� !�"�#$%��ก�����
&�%��'()*+	����%�$%*�/�+�'������Q�0��+�x�"�  

3. *��
�'Q#��������S���+	
ก�
ก��� !�"�#$%��ก�����&�%��'()*+	����%*�/�+�'������Q�0
��+�x�"� (r = -.535, p < .01) �	1�����x������ก��� !�"�#$%��ก�����&�%��'()*+	����%,�-�%�.#�
���&	�+ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+*�/�+�'������Q�0��+�x�"� (β =     
-.326, p < .01) ก	/�#Q[* 2�[(*-�%�.#��'(����
ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+
�'*��
��ก)R]� �1���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'(��/$' �"/x%�-�%�.#��'(����
ก��-/�"�$�'*��

�%*�	+ �1���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'($' *S�
���$%#/� *��
�'(2��(���ก)R]��1���,&%���S�
����)*+�/�+ก���'Q#��2�[(*�	+"��#�� �/+-	,&%�1

"/�+~ )*+�/�+ก���'(4/#�,�ก��ก	�
Q[���/
�����ก"����&�%��'(	$	+ (กq���	 #���"� �	1������ 2ก���40#����, 2546; Beers, 2006) �#�xR+
ก��ก	�
�����&�%��'(,�ก��2Q	[(*��&#)*+	����%���&	�+-/�"�$4%�	+ *'ก��]+*��
�'(2��(���ก)R]��1���
,&%ก	%��2�[]*,�-��+	����%,&0/�.*	+ �/+-	,&%�'2�[]*2�[(*2ก'(�#���2)%������ก"�#,�-��+	����%��ก)R]�  
�R+	$ก��ก�1"
%���1��� parasympathetic �/+-	,&%ก��
'
"�#)*+	����%,&0/	$	+ (�
�S�4�� ��"1
���S�ก
	, 2544) �*ก��ก�']-�%�'(�'*��
��ก)R]��1�'Q#����"/*ก���$%��
��ก	
/� opioid 	$	+ 2�[(*+��ก
��$�/#�)*+�)���,��/�+ก��2��(�)R]� ��$�/#�)*+�]��,��/�+ก��	$	+ �	1�1$�
*�	
����,�2	[*$
	$	+ ���,&%q�S�W��Q+*��/,��/�+ก�������%�$%��
��,�)��$�%*�ก̂"�� ���,&%2ก�$-	ก�1�
"/*ก��
2Q	[(*��&#)*+	����%��ก)R]� (Bailes, 2000; Svatek et al., 2010) �/+-	,&%	����%�'ก��� !�"�#$%��ก��
���&�%��'(	/�4%�  �*$Q	%*+ก�
ก���Rก��)*+ Hollenbeck et al. (2005) pR(+�Rก��ก��2ก�$��#1	����%
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&�
$���&�%��'(��#���,�-�%�.#����&	�+-/�"�$ก�12��1�����#1����#� 2,538 ��� �
#/� *��
�'
Q#��������S�ก�
ก��2ก�$��#1	����%&�
$���&�%��'(��#���*�/�+�'������Q�0��+�x�"� 24/�2$'�#ก��ก�

ก���Rก���������'(�'*��S��	"/*ก��� !�"�#$%��ก�����&�%��'()*+	����%	/�4%� �
#/� *��
�'(2��(���ก)R]�
�����x������\*ก��2ก�$ก��� !�"�#$%��ก�����&�%��'()*+	����%	/�4%��$%*�/�+�'������Q�0��+�x�"� 
(Svatek et al., 2010; Kronberg et al., 2011; Kim, Sano, Tomita & Takimoto, 2011) 

4. �1�12#	�ก��2��(���
��1���*�&��&	�+-/�"�$�'Q#��������S���+	
ก�
ก��� !�"�#
$%��ก�����&�%��'()*+	����%*�/�+�'������Q�0��+�x�"� (r = -.215, p < .05) �	1�����x������ก��� !�
"�#$%��ก�����&�%��'()*+	����%,�-�%�.#����&	�+ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$
4/*+�%*+*�/�+�'������Q�0��+�x�"� (β = -.250, p < .01) ก	/�#Q[* 2�[(*-�%�.#��'(�$%��
ก��-/�"�$"�$"/*
	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+�'�1�12#	�ก��2��(���
��1���*�&��&	�+-/�"�$2��(�)R]� 
�1���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'(��/$' �"/x%�-�%�.#��'(�$%��
ก��-/�"�$�'�1�12#	�ก��2��(�
��
��1���*�&��&	�+-/�"�$	$	+ �1���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'($' *S�
���$%#/� ก��
2��(���
��1���*�&��	/�4%� \$�-�%�.#���+Q++$�]���	1*�&��&	�+-/�"�$2�Z�2#	�����1���,&%
��+2$��*�&����/�$%��
ก��ก�1"
%�ก��
'
��$"�# ���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'(	/�4%� (ก�
�� "��"�-	�4'#1, 2549) ,�)�1�'(ก��2��(���
��1���*�&��\$�2�̂#"�]+�"/�1�1��ก&	�+-/�"�$�14/#�
�/+2����,&%	����%�'ก��� !�"�#$%��ก�����&�%��'(\$�2�̂# 2�[(*+��ก*�&���'(��
��1���2�[(*"ก	+��xR+
��+2$��*�&�� �1�'-	,&%2ก�$ก���[$)����/#�)*+��+2$��*�&�� ���,&%2ก�$ก��ก�1"
%�"�#��
��%��+
ก	 (mechanical receptors) �'(*��/,�
��2#�4�]�ก	%��2�[]*)*+��+2$��*�&��,��1

��1������,�
��+2$��*�&�� ���&��
���2Q�'��ก*�&���	1���2Q�'�'(2ก�$��กก���/*�*�&���'(��
��1���2)%���
�1��ก�1"
%�"�#��
��%��+2Q�' (chemoreceptors) �'(*��/,�
��2#�4�]�2�[(*

��+2$��*�&��,��1


��1������,���+2$��*�&�� pR(+��]+"�#��
��%��+ก	�	1"�#��
��%��+2Q�'�1��
��00��2)%����	%#�/+
��00��-/����+ vagus nerve �	1 pelvic nerve ����+2�%���1��� parasympathetic ��ก��]�
2�%���1��� parasympathetic �1�'ก����	-	2�[(*ก��"*
��*+�	%#�/+��00��ก	�
����+ vagus 
nerve �	1 pelvic nerve �'-	��2��(�ก�����&�%��'()*+	����% (4��#���� "/*�ก
	�ก%#, 2542) �*$Q	%*+
ก�
ก���Rก��ก��2��(���
��1���*�&��\$�2�̂#,�-�%�.#����&	�+-/�"�$"�$"/*	����%,&0/�	1	����%
"�+�

2�3$4/*+�%*+ �
#/� ก��2��(���
��1���*�&��\$�2�̂#&	�+-/�"�$�1�/+-	,&%	����%�'ก��� !�
"�#$%��ก�����&�%��'(2�̂#ก#/�ก��2��(���
��1���*�&��"��2#	��ก"�*�/�+�'������Q�0��+�x�"� 
(Stewart, 1998; Nekeeb, 2009; Consoli, Fonseca, Silva & Correia, 2010) 

5. #�S'ก��,&%���1+�
Q#����%�Rก�'Q#��������S���+
#กก�
ก��� !�"�#$%��ก�����&�%��'(
)*+	����%�'������Q�0��+�x�"� (r = .556,  p < .01) �	1�����x������ก��� !�"�#$%��ก�����&�%��'(




��{�"#����	�� �&�#����	���&�$	                                                                                                      ��.�. (ก�����
�	-�%,&0/) / 107 

)*+	����%,�-�%�.#����&	�+ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+*�/�+�'
������Q�0��+�x�"� (β = .190, p < .05) ก	/�#Q[* 2�[(*-�%�.#��'(����
ก��-/�"�$"�$"/*	����%,&0/�	1
	����%"�+�

2�3$4/*+�%*+�$%��
���1+�
Q#����%�Rก�

��(#�/�+ก��2�'�+#�S'2$'�# �1���,&%	����%�'ก��
� !�"�#$%��ก�����&�%��'(��/$' �"/x%�-�%�.#��'(����
ก��-/�"�$�$%��
���1+�
Q#����%�Rก�

��(#�/�+ก��
�/#�ก�
�

2���1�'( �1���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'($' *S�
���$%#/� ก��,&%���1+�

Q#����%�Rก�

��(#�/�+ก�� �'q�S�Wก$�1

��1����/#�ก	�+�'(Q#
Q
�ก�����&�%��'()*+	����%  (ก�
�� "��"�-	�4'#1, 2549) pR(+�'-	,&%2ก�$ก��2�	'(����	+����

ก���/+-/��)*+ก�1�����}�,�2p		�
)*+ก	%��2�[]*2�'�
,�ก�12��1*�&���	1	����% 2��(�ก��&	�(+)*+ adrenalin pR(+�1�'-	��ก�1"
%�
��1��� sympathetic ,&%���+����ก)R]� \$��1�/+��00����,&%ก�
2p		���1���)*+����1���
"/�+~ �'(*��/�*ก��+2$��*�&�� (prevertebral ganglia) �$%�ก/ ����1��� celiac, ����1��� 
superior mesenteric �	1����1��� inferior mesenteric $�+��]��R+2�Z���2&"
���Q�0�'(���,&%
2ก�$�_�ก�����"*
��*+*�"\���"�,�ก����
��]+ก�����&�%��'()*+	����% "	*$���'ก����%�+�	1&	�(+
�*��\���'(ก�1"
%�ก��
'
"�#)*+	����% 24/� motilin 	$	+ �/+-	,&%ก��� !�"�#$%��ก�����&�%��'()*+
	����%	/�4%� ,�)�1�'(ก��,&%���1+�
Q#����%�Rก�

2���1�'( (Local anesthesia) �/#�$%#� �����x
��
��]+ก��ก�1"
%��1

��1������2)%��'(��ก�1"
%� endocrine �	1ก��"*
��*+"/*Q#��2Q�'�$)*+
�/�+ก����กก��-/�"�$ ��
��]+ก�����**ก)*+ sympathetic reflex �	12��(� splanchnic blood flow  pR(+
�14/#�	$�1�12#	�ก��2ก�$��#1	����%&�
$���&�%��'(&	�+-/�"�$�$% (ก��� "��"�-	�4'#1, 2549) 
�*$Q	%*+ก�
ก���Rก���$	*+#�S'ก��,&%���1+�
Q#����%�Rก,�-�%�.#��'(�$%��
ก��-/�"�$�$	�ก��+&�%�
�%*+�	1-�%�.#��$%��
ก��-/�"�$"/*�	�ก&��ก �
#/� -�%�.#��'(�$%��
���1+�
Q#����%�Rก�

2���1�'(��+
4/*+ epidural �/#�ก�
ก��,&%���1+�
Q#����%�Rก��(#�/�+ก��)��$�%*��1�'ก��� !�"�#$%��ก�����&�%��'(
)*+	����%2�̂#ก#/�-�%�.#��'(�$%��
���1+�
Q#����%�Rก�

��(#�/�+ก��2�'�+#�S'2$'�#*�/�+�'������Q�0��+
�x�"� (Leon-Casasola, Karabella & Lema,1996; Stevens et al., 1998) 

6. �1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$�'Q#��������S���+	
ก�
ก��� !�"�#
$%��ก�����&�%��'()*+	����%*�/�+�'������Q�0��+�x�"� (r = -.230, p < .05) �	1�����x������ก��� !�
"�#$%��ก�����&�%��'()*+	����%,�-�%�.#����&	�+ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$
4/*+�%*+*�/�+��/�'������Q�0��+�x�"� (β = 141, p > .05) ก	/�#Q[* 2�[(*-�%�.#��'�1�12#	�ก��2��(�
2Q	[(*��&#�/�+ก��&	�+-/�"�$2��(�)R]� �1���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'(�%*�	+ �"/x%�-�%�.#�
�'�1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$	$	+ �1���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'(
��ก)R]� *S�
���$%#/� ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$	/�4%��1���,&%	����%��/�$%��
ก��ก�1"
%�
ก��
'
��$"�# (ก�(+�ก%# ����'��, 2549) �/+-	,&%Q#�������x,�ก��2Q	[(*��&#�


'
2Q	[(*�)*+
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	����%2�Z���*�/�+4%�~ �	1�������/ก���1��)*+�ก̂�,�	����% (Craven & Hirnle, 2003) ,�
)�12$'�#ก��ก��2��(�2Q	[(*��&#�/�+ก��\$�2�̂#���&	�+-/�"�$�1�����xก�1"
%�ก�����&�%��'()*+
	����% \$�2�[(*�/�+ก���'ก��2Q	[(*��&#�1�'-	,&%2ก�$ก��2�	'(����	+��+ก	 �R+ก�1"
%�"�#��
��%��+
ก	�'(*��/,�
��2#�4�]�2�[(*

��+2$��*�&���	14�]�ก	%��2�[]*)*+��+2$��*�&��,��1

��1���
���,���+2$��*�&�� (enteric nervous system) pR(+�1��
��00��2)%����	%#�/+��00��-/����+ 
vagus nerve �	1 pelvic nerve ����+2�%���1��� parasympathetic ��ก��]�2�%���1��� parasym 
pathetic �1�'ก����	-	2�[(*ก��"*
��*+�	%#�/+��00��ก	�
����+ vagus nerve �	1 pelvic 
nerve �'-	��2��(�ก�����&�%��'()*+	����% ���,&%	����%�'ก��2Q	[(*��&#�


'
2Q	[(*��	1ก	�
Q[���/
��#1�ก"��$%2�̂#)R]�&	�+ก��-/�"�$ (4��#���� "/*�ก
	�ก%#, 2542) �	1-	ก���Rก��Q��]+�']�
#/� 
�1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$�����x������ก��� !�"�#$%��ก�����&�%��'()*+	����%
*�/�+��/�'������Q�0��+�x�"� (b = .005, p > .05) �*$Q	%*+ก�
ก���Rก��)*+ Waldhausen & 
Schirmer (1990) pR(+�Rก��-	)*+�1�12#	�ก��2Q	[(*��&#�/�+ก��&	�+-/�"�$"/*ก��� !�"�#��ก��#1
	����%&�
$���&�%��'(,�-�%�.#����&	�+-/�"�$4/*+�%*+ �
#/� �1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+
-/�"�$��/�'-	"/*ก��� !�"�#$%��ก�����&�%��'()*+	����% \$�-�%�.#��'(2��(�	
ก2$��,�#���'( 1 �	1#���'( 4 
&	�+-/�"�$ �' myoelectric activity ,�ก�12��1*�&�� 	����%2	^ก�/#�ก	�+ �	1	����%,&0/��/�"ก"/�+
ก�� *�/�+��ก̂"��-	ก���Rก���'])�$��%+ก�
ก���Rก��)*+ #����ก	 �
����, ����� &	�(#�%*�, #��	
��"�� �
4�
) �	1ก�0��� ���"�#�2�� (2552) pR(+�Rก��\���ก��ก�1"
%�ก��2Q	[(*��&#�/�+ก������' 

2 4�(#\�+��ก���&	�+ก��-/�"�$�$	�ก�	1��+�)/��+&�%��%*+�
#/� -�%�.#��'(�$%��
\���ก��ก�1"
%�
ก��2Q	[(*��&#�/�+ก���'��#1�%*+*[$�%*�ก#/�ก	
/��'(��/�$%��
\���ก��*�/�+�'������Q�0��+�x�"� 
*�/�+��ก̂"��-�%�.#�,�ก���Rก��Q��]+�']�/#�,&0/2��(�2Q	[(*��&#�/�+ก��Q��]+��ก,�#���'( 3 &	�+-/�"�$ 
�%*�	1 42.31 pR(+�'�1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$�'(�"ก"/�+ก�� �R+*��2�Z���2&"

,&%-	ก���Rก����/�'Q#���*$Q	%*+ก�� 

7. �1$�
*�	
����,�2	[*$ก/*�-/�"�$�'Q#��������S���+
#กก�
ก��� !�"�#$%��ก�����
&�%��'()*+	����%*�/�+�'������Q�0��+�x�"� (r = .407, p < .01) �	1�����x������ก��� !�"�#$%��ก��
���&�%��'()*+	����%,�-�%�.#����&	�+ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+*�/�+
��/�'������Q�0��+�x�"� (β = .105, p > .05)  ก	/�#Q[* 2�[(*-�%�.#��'�1$�
*�	
����,�2	[*$ก/*�-/�"�$
��+)R]� �1���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'(��ก)R]� �"/x%�-�%�.#��'�1$�
*�	
����,�2	[*$ก/*�
-/�"�$"(��	+ �1���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'(�%*�	+ *S�
���$%#/� �1$�
*�	
����,�2	[*$
"(�� (�%*�ก#/� 3.5 ก���/2$p�	�"�) �1�/+-	,&%	����%�'ก����%�+�	1&	�(+�*��\���'(ก�1"
%�ก��
'
"�#
)*+	����%	$	+ ���,&%	����%�'ก��� !�"�#$%��ก�����&�%��'(	/�4%� �*$Q	%*+ก�
ก���Rก��ก��� !�"�#
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$%��ก�����&�%��'()*+	����%,�-�%�.#����&	�+-/�"�$"�$"/*	����%,&0/�	1	����%"�+ �
#/� �1$�
*�	
�
���,�2	[*$ก/*�-/�"�$�'Q#��������S�ก�
ก��� !�"�#$%��ก�����&�%��'()*+	����%*�/�+�'������Q�0��+
�x�"� (Kronberg et al., 2011; Millan et al., 2012) 24/�2$'�#ก��ก�
ก���Rก��)*+ Lohsiriwat et al. 
(2008) pR(+�Rก��������2�'(�+"/*ก��2ก�$��#1���กp%*����&	�+-/�"�$�12�̂+	����%"�+ �
#/� 
�1$�
*�	
����,�2	[*$ก/*�-/�"�$��/�����x������ก��� !�"�#$%��ก�����&�%��'()*+	����%�$%*�/�+�'
������Q�0��+�x�"� �"/)�$��%+ก�
-	ก���Rก��)*+ Lohsiriwat et al. (2007) pR(+�Rก��ก��� !�"�#$%��
ก�����&�%��'()*+	����%,�-�%�.#����&	�+-/�"�$�12�̂+	����%,&0/$%��)#� �
#/� ��#1*�	
����,�2	[*$
"(��2�Z��������'(�����x������ก��� !�"�#$%��ก�����&�%��'()*+	����%	/�4%��$%*�/�+�'������Q�0��+
�x�"�  

8. Q#��#�"กก�+#	ก/*�-/�"�$,�ก���Rก��Q��]+�'] �
#/� -�%�.#���กก#/�Q�R(+ (�%*�	1 
67.31) �'Q#��#�"กก�+#	ก/*�-/�"�$�1$�
"(�� *��2�[(*+��กก���Rก��Q��]+�']2�Z�-�%�.#��

��$	/#+&�%� 
pR(+-�%�.#���ก�1�'ก��2"�'��Q#����%*���+$%���/�+ก���	1��",���ก/*� �	1��กก��p�กx��-�%�.#� 
�
#/� -�%�.#��/#�,&0/"%*+ก��&����ก\�Q �	124[(*��(�,�ก����ก��)*+����� �*$Q	%*+ก�

ก���Rก��)*+ �
�'�� �������&2�x'�� �	1����� 2	^ก�#��$�W (2549) pR(+�Rก��Q#��#�"กก�+#	ก/*�
-/�"�$,�-�%�.#��'(����
ก��-/�"�$,&0/ �
#/� -�%�.#���]+2��4���	12��&0�+�'Q#��#�"กก�+#	ก/*�
-/�"�$*��/,��1$�
"(�� �	1-�%�.#��'(�'*��
��กก#/� 60 �V)R]��� �1�'Q1���Q#��#�"กก�+#	ก/*�-/�"�$,�
�1$�
"(���'(�
$2�[(*2��'�
2�'�
Q#��#�"กก�+#	ก/*�-/�"�$)*+ก	
/�-�%�.#��'(�'4/#+*��
"/�+ก��  2�[(*+��ก
-�%�'(�'*��
��ก)R]��1�'��1�
ก����,�4'#�"��ก ���,&%�����x2-4�0��0&�"/�+~ �$%$')R]� �R+�'Q#��
#�"กก�+#	ก/*�-/�"�$"(��ก#/�-�%�'(�'*��
�%*� ��]+�']-�%�.#�,�ก���Rก��Q��]+�']�/#�,&0/*��/,�#��-�%��+*��
 
(60 �V)R]���) �%*�	1 58.70 �R+2�Z�*'ก��2&"
,&%-�%�.#�,�ก���Rก��Q��]+�']�'Q#��#�"กก�+#	ก/*�-/�"�$
,��1$�
"(�� �	1Q#��#�"กก�+#	ก/*�-/�"�$�'Q#��������S�ก�
ก��� !�"�#$%��ก�����&�%��'()*+	����%
*�/�+��/�'������Q�0��+�x�"� ก	/�#Q[* -�%�.#��'(����
ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$
4/*+�%*+��/#/��1�'Q#��#�"กก�+#	ก/*�-/�"�$,��1$�
"(��&�[*��+ �1�'ก��� !�"�#$%��ก�����&�%��'(
)*+	����%��/�"ก"/�+ก�� *��2�[(*+����กQ#��#�"กก�+#	ก/*�-/�"�$ 2�Z�Q#��#�"กก�+#	)�12-4�0 
(State Anxiety or A-State) pR(+2ก�$)R]�ก�
-�%�.#�2�Z�Q��]+Q��# �	1�1�'�1�12#	��"ก"/�+ก��,��"/	1


QQ	)R]�*��/ก�


Q	�ก��� �	1ก��2�'����%)*+

QQ	 (Spielberger & Sydeman, 1994) pR(+,�
ก���Rก��Q��]+�']�
#/� -�%�.#��/#�,&0/�'Q#��#�"กก�+#	ก/*�-/�"�$*��/,��1$�
"(�� �	1,��1&#/�+ก��
2"�'��"�#-/�"�$ -�%�.#��1�$%��
)%*��	2ก'(�#ก�
ก��-/�"�$ �	1ก���_�
�"�"����&	�+-/�"�$��ก�'�
�
)��� �R+*���/+-	,&%Q#��#�"กก�+#	ก/*�-/�"�$)*+-�%�.#��$%��
ก���ก%�)�	1��]��
$	+,�
�x��ก�����'(ก��	�+2-4�0 \$��*$Q	%*+ก�
ก���Rก��)*+ Kiyohara et al. (2004) pR(+�Rก��Q#��#�"ก
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ก�+#	�1�1ก/*�-/�"�$ �
#/� ก��,&%)%*��	-�%�.#�2ก'(�#ก�
ก��-/�"�$�14/#�,&%-�%�.#��'Q#��#�"กก�+#	
)�12-4�0	$	+ �	1-	ก���Rก��Q��]+�'])�$��%+ก�
ก���Rก��)*+ Wattanawech (2002) pR(+�Rก��ก��
���&�%��'()*+	����%,�-�%�.#����&	�+-/�"�$4/*+�%*+ �
#/� Q#��#�"กก�+#	&	�+-/�"�$�'Q#��������S�
�	1�����x������ก�����&�%��'()*+	����%,�#���'( 1�3 &	�+-/�"�$�$%*�/�+�'������Q�0��+�x�"� ��]+�']
*��2�[(*+����ก�x��ก�����'(-�%�.#�2-4�0�'Q#���"ก"/�+ก�� �R+���,&%Q#��#�"กก�+#	)*+-�%�.#�,�
�1�1ก/*��	1&	�+-/�"�$�'Q#���"ก"/�+ก�� \$��*$Q	%*+ก�
ก���Rก��)*+ Johnston (1980) pR(+
�Rก��Q#��#�"กก�+#	)*+-�%�.#��'(����
ก��-/�"�$ �
#/� -�%�.#���]+2��4���	1&0�+�1�'Q#��#�"ก
ก�+#	ก/*�-/�"�$�%*�ก#/� 5 #����ก&	�+-/�"�$*�/�+�'������Q�0��+�x�"�  

��ก-	ก��#�����'(�$%*������)%�+"%��']�	%# -�%#�����$%"�]+)%*��+2ก"#/� ก��#�2Q��1&�x$x*�
�

24�+)�]��'(�$%���2��*,�"���+�'( 4.9 �
#/� ก��#�2Q��1&�,�)�]�"*��'( 2 ,&%-		�����'($'�'(��$+xR+
"�#����'(�'Q#�����Q�0"/*ก��������ก��� !�"�#$%��ก�����&�%��'()*+	����% xR+��%#/�"�#�����]+&�$
�1�����x*S�
��Q#��-�����)*+ก��� !�"�#$%��ก�����&�%��'()*+	����%�$%�%*�	1 56.6 pR(+�%*�
ก#/�,�)�]�"*��'( 3 �'("�#�����]+&�$�����x*S�
��Q#��-�����)*+ก��� !�"�#$%��ก�����&�%��'(
)*+	����%�$%�%*�	1 58.0 ก̂"�� ��]+�']2�[(*+��ก,�)�]�"*��'( 3 "�#����'(2��(�)R]� �$%�ก/  �1�12#	�ก��
2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$ 2�[(*���2)%���,�ก��#�2Q��1&��
#/��'*��S��	"/*ก��� !�"�#$%��ก��
���&�%��'()*+	����%*�/�+��/�'������Q�0��+�x�"� (R2 change = .014, p > .05) $�+��]�&�ก���
�	�'(
$��	-�%�.#����&	�+ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+��,��'(�1���-	
ก���Rก��Q��]+�']����/ก���_�
�"�ก�����
�	 Q#����"�#����'(�'*��S��	���Q�0,�ก���/+2����ก��� !�
"�#$%��ก�����&�%��'()*+	����%�'($'ก�
-�%�.#����&	�+ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�


2�3$4/*+�%*+\$�2�'�+	��$�
$�+�']Q[* �1�12#	�ก��-/�"�$ *��
 �1�12#	�ก��2��(���
��1���*�&��
&	�+-/�"�$ �	1#�S'ก��,&%���1+�
Q#����%�Rก ���&��
"�#���*[(��'(�Rก��,�Q��]+�']�	1�'Q#�����Q�0
�%*���กQ[* Q#��#�"กก�+#	ก/*�-/�"�$ �1$�
*�	
����,�2	[*$ก/*�-/�"�$ �	1�1�12#	�ก��2��(�
2Q	[(*��&#�/�+ก��&	�+-/�"�$ 

 
 

�+�������� 
�+���������������ก���/ ��� ก��0"�������
� � ก 

1. �����x���-	ก���Rก���']��#�+�-�ก�����
�	,�ก��2�}��1#�+ก��� !�"�#$%��
ก�����&�%��'()*+	����%	/�4%�,�-�%�.#����&	�+ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+
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�%*+�'(�'*��
��ก �'�1�12#	�ก��-/�"�$��� �	1�$%��
���1+�
Q#����%�Rก��(#�/�+ก��2�'�+#�S'2$'�# 
2�[(*+��ก-�%�.#�2&	/��']�'\*ก��2�'(�+�'(�1�'ก��� !�"�#$%��ก�����&�%��'()*+	����%	/�4%� 

2. ���
�	Q#�$��	-�%�.#��'(��/�')%*���ก�$,�ก����
��1���*�&��,&%�$% 2��(�
��
��1���*�&��\$�2�̂#���&	�+-/�"�$ 2�[(*�/+2����ก��� !�"�#$%��ก�����&�%��'()*+	����%���&	�+
-/�"�$ \$�"�$"����12���ก�����&�%��'()*+	����%)*+-�%�.#��
ก#�� �	1��1���+��ก�
�'��
)���
,�ก��#�+�-�ก��2��(���
��1���*�&��)*+-�%�.#��"/	1���  
 

�+���������������ก������ !�" 

1. Q#����-	ก���Rก���'(�$%��กก���Rก��Q��]+�']���������#�_�
�"�,�ก��$��	-�%�.#�
�'(����
ก��-/�"�$"�$"/*	����%,&0/�	1	����%"�+�

2�3$4/*+�%*+ 2�[(*�/+2����ก��� !�"�#$%��ก�����
&�%��'()*+	����%�'($' �	1Q#��'ก���$�*
��1���S����)*+��#�_�
�"�$�+ก	/�#\$�ก�����#����24�+
�$	*+�

 Randomize Control Trial 2�[(*���-	ก���Rก���'(�$%��,4%��1\�4��,�ก�������
Q
����ก��
��ก��"/*�� 

2. �1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$,�ก���Rก��Q��]+�']�'Q#��������S�
ก�
ก��� !�"�#$%��ก�����&�%��'()*+	����%*�/�+�'������Q�0��+�x�"� �"/�����x������ก��� !�"�#$%��
ก�����&�%��'()*+	����%*�/�+��/�'������Q�0��+�x�"� ,�)�12$'�#ก����+�'ก���Rก���'(�
#/��1�12#	�
ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$�����x������ก��� !�"�#$%��ก�����&�%��'()*+	����%*�/�+�'
������Q�0��+�x�"� $�+��]��1�12#	�ก��2��(�2Q	[(*��&#�/�+ก��&	�+-/�"�$�R+Q#�������Rก��,�ก��
#����Q��]+"/*�� 
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EXTENDED SUMMARY 

 

 

Background and Significance of the Problem 

Open colorectal resection surgery is the operation that has to manibulate 

colon during operation phase. The bowel interrupting causes inflammatory response 

which results in the releasing of inflammatory mediators (Holte, 2000; Kurzl & 

Sessler, 2003; Behm & Stollman, 2003; Kalff et al., 2009). Moreover, the 

administration of general anesthesia and opoids, i.e., morphine or pethidine are also 

caused the postoperative ileus. The former inhibits the central nervous system function 

that controls the bowel motility (Holte & Kehlet, 2000; Behm & Stollman, 2003). The 

latter effects bowel function by decreasing the movement (Nuttaphol Suntrakul, 2008). 

As a result of postoperative ileus, patient may have the clinical symptoms which are 

flatulence, no flatus, no defecation and no bowel sound. After that, they might cause 

abdominal pain, nausea and vomiting (Holte & Kehlet, 2000; Kurzl & Sessler, 2003; 

Rowbotham et al., 2006). Vomitting can cause the gastric content aspiration not only 

in the patient with nasogastric tube but also in the general patient which encourages 

the postoperative complications, i.e., pneumonia and lung atelectasis (Holte & Kehlet, 

2002). Therefore, length of hospital stay and health payment of the patient will be 

increased but the satisfaction to service might be decreased (Holte & Kehlet, 2001; 
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Behm & Stollman, 2003; Story & Chamberlain, 2009). If the influencing bowel 

function recovery factors in patients after open colorectal resection surgery can be 

predicted, the nursing outcome can be properly planned to promote bowel function 

recovery and prevent postoperative complications. 

Bowel function recovery factors in this study are comprised of age, 

preoperative serum albumin, preoperative anxiety, anesthetic technique, operative 

time, and the first period of oral feeding and ambulation. Most of open colorectal 

resection surgery patients are aged over 40 years old. The deterioration of body 

function can be effected body homeostasis process so bowel function might be delayed 

recover. Therefor, Elderly patients are more susceptible to postoperative complications 

and mortality rate than other patients (Kritsanamol Wijit, Jiraporn Ketpitchayawattana, 

2003; Beer, 2006). Preoperative serum albumin in colorectal cancer patients often 

reduce because of inflammatory cytokines. Cancer cells are the foreign body so the 

body produce pro-inflammatory cytokines and hormones to resist the matastasis of 

cancer cells. On the other hand, the body metabolism is effect by increasing the 

production of catabolic factors. As a result, patients might be cachexia and 

malnutrition due to the increasing of metabolic rate and protein breakdown from 

muscle. Hence, serum albumin level is related with malnutrition condition and serum 

albumin can indicate the nutritional status of patient (Cutsem & Arends, 2005). 

Preoperative anxiety is a common problem in patients because open colorectal 

resection surgery is a major surgery that takes a long operative time with general 

anesthesia. In addition, the operation is complexity and severity which might cause 

excessive blood loss and severe complications. Therefore, anxiety can be found in 

preoperative phase for example fear of discomfort, not assured with disease alleviation 

or not convinced with health condition after operation (Sunee Janmahasatien & Nunta 

Leksawat, 2006). The administration of general anesthesia is common procedure that 

requires in open colorectal resection surgery. It acts as the central nervous system 

inhibitor which results in the long time bowel dysfunction (Holte & Kehlet, 2000; 

Behm & Stollman, 2003; Kasaya Tantipalacheewa, 2006). In contrast, some patients 

are administrated with local anesthesia by epidural block together with general 

anesthesia. This procedure reduces timing of bowel dysfunction by inhibiting nervous 

system that stimulates endocrine function and stress response in postoperative phase. 



��������  ����	                                                                                                                      
���
��

��
�����������ก�� / 114 

In addition, it inhibits sympathetic reflex and increase splanchnic blood flow (Kasaya 

Tantipalacheewa, 2006). The operation time is also one of the important factors in 

bowel function recovery predictor.  The open colorectal resection surgery is a major 

operation and long time surgery that manipulate the bowel for a long period of time. 

Moreover, Patients are also administered by general anesthesia for a long time too.  As 

a result, bowel function recovery might be delayed (Mythen, 2005). The postponement 

of first oral feeding time after surgery may effect to bowel function recovery. The 

delayed of oral feeding may not stimulate bowel movement which causes the long 

term bowel dysfunction and other complications (Holte & Kehlet, 2002; Luckey, 

Livingston & Tache, 2003). On the other hand, from researcher experience, found that 

the early oral feeding might cause nausea, vomiting and flatulence after first oral 

feeding. Hence, patients have to return in fasting phase so bowel function recovery 

may be delayed. The first ambulation time after operation is the important factor 

because the early ambulation can promote bowel function recovery (Kingkaew 

Pajareya, 2006). However, patient after surgery usually have a huge abdominal wound 

which suffer to patient by pain. As a result, patients feel discomfort and distress so the 

early ambulation might be delayed. 

In this study researcher are interested in exploring predicting factors that 

comprise of age, preoperative serum albumin, preoperative anxiety, anesthetic 

technique, operation time and the first period of oral feeding and ambulation after 

operation related to bowel function recovery in open colorectal resection surgery 

patients. The findings might be obtained to modify guidelines for patients after open 

colorectal resection surgery or other patients.   

 

 

Research Objectives 

The present study was conducted with the following objectives: 

1. To study bowel function recovery in patients after open colorectal 

resection surgery. 

2. To examine influencing factors which are age, preoperative serum 

albumin, preoperative anxiety, anesthetic tecnique, operative time, the first period of 
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oral feeding and ambulation to bowel function recovery in patients after open 

colorectal resection surgery. 

 

 

Conceptual framework    

In this study, bowel function pathophysiology conceptual framework was 

employed. The bowel function recovery in patient with open colorectal resection 

surgery on postoperative period is a result of many factors, i.e., age, preoperative 

serum albumin, preoperative anxiety, anesthetic tecnique, operative time, the first 

period of oral feeding and ambulation via bowel function control mechanism. Bowel 

function recovery can be assessed by presenting of defecation, flatus, bowel sound and 

feeling of fullness. When bowel function is recovered, migrating motor complex will 

appear all day; the small intestine movement. Then, peristalsis and segmentation will 

emerge after oral feeding. Large intestine movement is also peristalsis and 

segmentation as small intestine but the movement is harder for pushing the feces 

forward. It’s called mass movement that is a slow but effective movement until the 

feces pass thorugh rectum. Then, the defecation process begins by parasympathetic 

nervous system which increase peristalsis force and internal sphincter which is 

involuntary muscle together with external sphincter control which is voluntary muscle. 

Finally, the feces can be defecated. In addition, flatus also occurs as a result of 

peristalsis which causes bowel sound that can be heard and assessed. Once flatus 

occur, most patient reports feeling of fullness relief (Chaiwat Torsakulkaew, 1998, 

Bunlue Chaloeikitti, 2002) 

 

 

Research Methodology 

Population: The population of this study was open colorectal resection 

surgery patients, both males and females, aged 18 years and over, who were admitted 

in surgical care unit or surgical ICU at 4 tertiary hospitals including Siriraj Hospital, 

King Chulalongkorn Memorial Hospital, Rajvithi Hospital and National Cancer 

Institute of Thailand. 
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Sampling: The sample of the study was selected by convenience 

sampling. Patients who underwent elective ileocaecectomy, ascending colectomy, 

right hemicolectomy, extended right hemicolectomy, transverse colectomy, extended 

left hemicolectomy, left hemicolectomy, sigmoid colectomy or anterior resection, and 

did not have colostomy after operation. 

Sample size: The sampling size was calculated using power analysis of 

the research for multiple regression. The reliability level was α = .05 with the power of 

test = .80 and the effect size = medium (R
2
 = .13) (Polit & Beck, 2008). A sample size 

of a least 104 samples was required. 

 

 

Research Instrumentation 

1. The demographic data form was developed by researcher. The form 

contained 19 items including sex, age, body mass index, diagnosis, previous 

abdominal operation, previous abdominal and pelvic radiotherapy, preoperative serum 

albumin, preoperative and postoperative serum potassium, type of surgery, anesthetic 

technique, operative time, amount of intraoperative blood loss, amount of 

intraoperative IV fluid, postoperative nasogastric tube use, time for beginning oral 

diet, time for first ambulation, type and dose of analgesia, antiflatulents use, and 

laxatives use.   

2. The first oral feeding and ambulate record form (patient’s self-report) 

developed by researcher in fill-in the blank style included date and time for beginning 

liquid diet by mouth and first ambulation   

3. The State Anxiety Inventory was developed by Spielburger and 

colleague State Anxiety Inventory translated into Thai by Nittaya Khotchapakdee, 

Sailruedee Worakitpokaporn, and Malee Nissaisuk was used in this study. The 

questionnaire comprised of 20 questions with 10 positive questions and 10 negative 

questions.  

4. The bowel function recovery score researcher adopted it from 

abdominal distension assessing instrument of Nawarat Somsri (2009) comprised of; 
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1.) Feeling of fullness; daily assessment, once a day by 

interviewing patient upon the most severe feeling of fullness along the past 24 hours. 

The 4 point scale was as follows:   

                    Severe feeling of fullness                                      =  1 point 

                    Moderate feeling of fullness                                 =  2 point 

                    Mild feeling of fullness                                         =  3 point 

                    No feeling of fullness                                            =  4 point  

2.) Flatus; daily assessment, once a day by interviewing 

patients how many time patients farted after return from operation room. The 4 point 

scale was as follows: 

          No flatus                                                                =  1 point 

          Flatus 1 time after surgery                                    =  2 point 

          Flatus 2 times after surgery                                   =  3 point 

                    Flatus > 3 times after surgery                                =  4point 

3.) Defecation; daily assessment, once a day by interviewing 

patient how many times patient defecated after return from operation room. The 4 

point scale was as follows: 

        No defecation                                                        =  1 point 

        Liquid defecation                                                  =  2 point 

        Soft and narrow defecation                                   =  3 point 

        Soft and cylindrical defecation                             =  4 point 

4.) Bowel sound: assessed by listening to bowel sound in 4 

positions, i.e., beneath the navel on the right hand side, above the navel on the right 

hand side, beneath the navel on the left hand side, and above the navel on the right 

hand side, listen to the sound for 1 minute in each position totally 4 minutes. Then, 

calculates bowel movement rate in times per minute which is assessed daily once a 

day. The 4 point scale was as follows: 

       No bowel sounds                                                  = 1  point 

       Bowel sounds < 3 times per minute                     = 2  point 

       Bowel sounds 3-5 times per minute                     = 3  point 

       Bowel sounds > 5 times per minute                     = 4  point 
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The tatal scores are 4-16. The lower score means poor bowel function 

recovery, in the other hand, the higher score means good bowel function recovery. 

 

 

Data Collection 

1. Researcher submitted research permission request letter to Dean of 

Faculty of Medicine at Siriraj hospital, Director of King Chulalongkorn Memorial 

Hospital, Director of Rajvithi hospital, Director of National Cancer Institute of 

Thailand. 

2. After receiving permission, researcher surveyed the list of patients who 

are eligible regarding inclusion criteria. Then, visiting patients at the first day of 

hospital admission 

3. Researcher carried out anxiety level assessment on sample at the first 

day of hospital admission. 

4. Researcher asked the sample to self-record the date and time for 

beginning liquid diet by mouth and first ambulation (get off the bed) postoperative. 

5. Researcher assessed bowel function recovery in day 1-5 postoperative. 

The assessment was carried out daily once a day taking 10 minute per assessment. 

6. Researcher collected sample’s medical record and drug administration 

record by nurse then recorded in general record form.  

7. The collected data were analyzed using designed statistics. 

 

 

Data analysis 

The completed data were analyzed by a computer program with the 

significant level set at p = .05 as follows:  

1. Demographic data such as personal data, and illness and treatment data 

were analyzed by means of frequency, percentage, mean scores, and standard 

deviation. 

2. Independent factors such as age, preoperative serum albumin, 

preoperative anxiety, anesthetic technique, operative time, the first period of oral 
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feeding and ambulation, and bowel function recovery were analyzed by means of 

frequency, percentage, mean scores, and standard deviation. 

3. The influence of age, preoperative serum albumin, preoperative 

anxiety, anesthetic technique, operative time, the first period of oral feeding and 

ambulation on bowel function recovery in patients after open colorectal resection 

surgery was analyzed using the hierarchical regression analysis. The 3 step was as 

follows: 

Step 1: age, preoperative serum albumin, anesthetic technique 

and operative time 

Step 2: time for beginning oral diet  

Step 3: time for first ambulation  

 

 

Research Results 

1. Patients after open colorectal resection surgery have the mean bowel 

function recovery score in postoperative days 1-5: 7.21 (S.D. = 1.57), 8.67 (S.D. = 

2.21), 10.96 (S.D. = 2.23), 12.64 (S.D. = 1.53) and 13.62 (S.D. = 0.94), respectively. 

2. Age, preoperative serum albumin, anesthetic tecnique, operative time, 

the first period of oral feeding and ambulation could predict bowel function recovery 

in patients after open colorectal resection surgery, accounting for 58% of the variance 

(R
2
 = .580, p < .01).  

 

 

Discussion 

1. Bowel function recovery scores were continuously increasing in 

patients after open colorectal resection surgery days 1-5. In day1 and day2 after 

operation, the bowel function recovery scores were 7.21 and 8.67, respectively. The 

score was low and slightly the same because of the inevitable postoperative ileus 

which inhibiting bowel function in the first and second day after surgery. (Holte & 

Kehlet, 2000; Kurzl & Sessler, 2003; Rowbotham, Kimpson & Thompson, 2006; 

Story & Chamberlain, 2009). Moreover, small bowel function might recover within 24 

hours after operation but large bowel function take 3-5 days (Schuster & Montie, 
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2002; Kurzl & Sessler, 2003). There fore, bowel function recovery scores in day 1 and 

day 2 were low. The scores in day 3 were increased to 10.96 because the function of 

large bowel is recovered. The highest score was in day 4 and day 5 to 12.64 and 13.62, 

respectively because the bowel function might completely recovering. The large bowel 

starts to recover from ascending section then transverse section and finally descending 

section (Behm & Stollman, 2003). 

2. Operative time was statistically negatively correlated to bowel function 

recovery (r =-.592, p<.01), and significant predictor to bowel function recovery (β = -

.397, p < .01). Longer operative time caused patients to have poor bowel recovery 

function. On the contrary, the shorter operative time caused better bowel recovery 

function. Long operative time have to manipulate intestine which induced local 

inflammatory response (Mythen, 2005) and released inflammatory mediators. The first 

mediator is agent nitric oxide (Kasaya Tantipalacheva, 2006) which inhibits the 

movement of intestine smooth muscle results in the delayed of bowel function 

recovery (Chaiwat torsakulkaew, 1998). In addition, operative time was positively 

related to the amount of anesthetic drugs usage. The longer operation time might 

increase the anaasthetics usage. As previous stated, the anesthetics suppress central 

nervous system which inhibiting bowel function, alteration of action potential pattern 

in gastrointestinal smooth muscle, activating more adrenaline which stimulate 

sympathetic nerves. Moreover, motilin hormones are released from duodenum which 

caused poor result of bowel function recovery (Kasaya Tantipalacheva, 2006). These 

finding, were similar to the study of Hollenbeck et al. (2005) who study the effect of 

operative time between patient with open colorectal resection surgery and patient with 

radical cystectomy to time of postoperative ileus. The operative time related with the 

period of postoperative ileus. This was in accordance with Ay et al. (2011) who 

studied factors related bowel function recovery in patient with open abdominal surgery 

which operative time was a significant predictor to bowel function recovery.   

3. Age was significantly negatively correlated to bowel function recovery 

(r = -.535, p < .01), and significant predictor to bowel function recovery (β = -.326, p < 

.01). The older sample with open colorectal resection surgery was poorer bowel 

function recovery than the younger. In older age sample, various physiological 

systems which support bowel function recovery were deteriorated that caused the 
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impaired of homeostasis function. (Kritsanakamol Wichi & Jiraporn Ketpitchayawat 

tana, 2003; Beers, 2006). Moreover, the bowel muscle in the older sample was also 

atrophy so connective tissues were developed among it. As a result, parasympathetic 

nerve activation decreased thus large intestine contraction decreased (Suthichai 

Jitaphankul, 2001). In addition, older patients tend to decrease their opioid tolerance 

due to increase in body fat, decrease in body water, and decrease in serum albumin 

level. As a result, the anesthetic drugs remained and had effect in older sample for a 

longer time despite small amount of anesthetic intake which caused more adverse 

effect to bowel movement (Bailes, 2000; Svatek et al., 2010). The bowel function 

recovery was thus more delayed in older patients. This finding was in concordance 

with Hollenbeck et al. (2005) who studied long time of postoperative ileus in 2,538 

patients with radical cystectomy surgery and found that age was significantly related 

to long time postoperative ileus, and agreement with the other studies on factor related 

bowel function recovery which age was found to be a predictive factor significantly 

related to delayed bowel function recovery (Svatek et al., 2010; Kronberg et al.,  2011; 

Kim, Sano, Tomita & Takimoto, 2011). 

4. Time for beginning oral diet was negatively correlated to bowel function 

recovery with statistical significance (r = -.215, p < .05), and predictive factor 

significantly related to bowel function recovery (β = -.250, p < .01). Patient underwent 

open colorectal resection surgery who delayed oral feeding would have poor bowel 

function recovery. On the contrary, the patient who started oral feeding earlier would 

have better bowel function recovery. Delayed oral feeding or longterm fasting caused 

delayed gastrointestinal stimulation which was necessary for bowel movement 

activation thus bowel function recovery was delayed (Kasaya Tantipalacheva, 2006). 

Postoperative early oral feeding promoted bowel function recovery since as the food 

contact gastrointestinal tract, the tract elongated and activated mechanical receptor in 

gastrointestinal mucosa and muscle which trigger enteric nervous system in 

gastrointestinal system. The chemical from digested food activated chemical receptor 

which also triggered enteric nervous system in gastrointestinal system. Both 

mechanical receptor and chemoreceptor transmitted the signal through vagus nerve 

and pelvic nerve to parasympathetic nerve to interpret and transmit the descending 

signal via vagus nerve and pelvic nerve which increased bowel function (Chaiwat 
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Torsakulkaew, 1998). This finding was in accordance with the studies on 

postoperative time for beginning oral diet in patients with open colorectal resection 

surgery which reported earlier postoperative oral feeding significantly improved bowel 

function recovery (Stewart, 1998; Nekeeb, 2009; Consoli, Fonseca, Silva & Correia, 

2010).  

5. Anesthetic technique was positively correlated with bowel function 

recovery (r = .556, p < .01), and predictive factor significantly correlated to bowel 

function recovery (β = .190, p < .05). Open colorectal resection surgery patients who 

underwent general anesthesia only had poorer bowel function recovery than sample 

who use multiple methods of anesthetic technique, i.e., general concurrently with local 

anesthetic administration. General anesthesia effects to central nervous system which 

controls including bowel function (Kazaya Tantipalacheva, 2006) by alteration of 

action potential in gastrointestinal smooth muscle, increasing adrenaline which 

increased sympathetic nerves activities. It transmitted signal to prevetebral ganglia 

such as celiac ganglion, superior mesenteric ganglion and inferior mesenteric ganglion 

leading to autonomic response in inhibiting bowel function. In addition, motilin 

hormones release which facilitate bowel function was decreased causing delayed 

bowel function recovery. If local anesthesia combined with general anesthesia were 

used, the efferent neurotransmission to activate endocrine and stress response agents 

was inhibited, the afferent of sympathetic reflex was inhibited, and splanchnic blood 

flow increased thus reduce postoperative ileus time (Kasaya Tantipalacheva, 2006). 

This finding was in accordance with the study on method of anesthesia in patients 

underwent abdominal hysterectomy and open prostatectomy which reported that the 

patients receiving local anesthesia at epidural passage concurrently with general 

anesthesia in smaller amount had faster bowel function recovery than patients who 

underwent only general anesthesia significantly (Leon-Casasola, Karabella & Lema, 

1996; Stevens et al., 1998). 

6. Time for first ambulation was negatively correlated to bowel function 

recovery with statistical significance (r = -.230, p < .05), and insignificant predictor to 

bowel function recovery (β = 141, p > .05). As the time for first ambulation delayed, 

bowel function recovery score decreased. On the contrary, earlier time for first 

ambulate, can increase bowel function recovery score. Delay in postoperative 
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ambulation caused delay in bowel movement activation (Kingkaew Pajareya, 2006). 

As a result, the peristalsis and mass movement of intestine was delayed leading to gas 

accumulation (Craven & Hirnle, 2003). On the contrary, early ambulation was able to 

activate bowel function. As ambulation activated mechanical receptor resided in 

mucosa and muscle layer of gastrointestinal tract within enteric nervous system which 

transmitted the receptor signal via afferent fiber of vagus nerve and pelvic nerve to 

parasympathetic nerve which interpret and transmit the response signal in efferent 

fiber of vagus nerve and pelvic nerve which increased bowel function by activating 

peristalsis and mass movement of intestine (Chaiwat Torsakulkaew, 1998). This was 

in accordance with Waldhausen & Schirmer (1990) who studied the relationship 

between postoperative time to start ambulation and bowel function recovery in open 

abdominal surgery and reported that the time to start ambulation had no significant 

relationship with bowel function recovery as the patient who start ambulation in day 1 

and day 4 postoperative had indifferent in myoelectric activity in gastric, jejunum, and 

large intestine. However, the finding in this study was contradictive with Wanskol 

Suntara et al. (2009) who studied early ambulation within 2 hours postoperative in 

patient underwent total abdominal hysterectomy and found that patient with early 

ambulation program complained lesser abdominal distension than patient in control 

group significantly. However, the samples in this study mostly started ambulation at 

day 3 postoperative (42.31%) which large difference in time starting ambulation might 

responsible for disagreement between two studied.  

7. Preoperative serum albumin was statistically positively correlated to 

bowel function recovery (r = .407, p < .01), and insignificant predictor to bowel 

function recovery (β = 105, p > .05). Higher preoperative serum albumin signified 

better bowel function recovery. Low preoperative serum albumin (less than 3.5 g/dl) 

reduced bowel movement activation hormone results in delayed bowel function 

recovery. This finding was in accordance with the studies on bowel function recovery 

in patient underwent colorectal resection surgery who reported that preoperative serum 

albumin was significantly correlated to bowel function recovery  (Kronberg et al., 

2011; Millan et al., 2012). This finding was in accordance with Lohsiriwat et al. 

(2008) who studied risk factors on postoperative patient underwent anterior resection 

and found that preoperative serum albumin was an insignificant predictor to bowel 
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function recovery. In contranst Lohsiriwat et al. (2007) who studied bowel function 

recovery in right hemicolectomy, found that the low serum albumin was a significant 

predictor to delayed bowel function recovery. 

8. Preoperative anxiety, this study found that most of patient (67.31%) had  

low anxiety level due to the samples in this study were all having appointment and 

already prepared physically and psychologically. According to interview with patients, 

most of them want to be healed from their disease and mostly relied on surgeon. This 

finding was in accordance with Sunee Janmahasatien and Nunta Leksawat (2549) who 

studied level of anxiety before major surgery and found that male and female patient 

had low level of anxiety in preoperative period and patient aged 60 years old and over 

demonstrated lowest level of anxiety compared with other age group. Patients aged 

over 60 years have more life experience and coping strategies with life problem and 

difficulties compare with the younger. In this study most patients (58.70%) were aged 

over than 60 years old which was the other reason that the low level of anxiety was 

found in this study. It was further found that preoperative anxiety was insignificantly 

correlated to bowel function recovery. No matter high or low preoperative anxiety 

level patients demonstrated, the bowel function recovery was indifferent. It should be 

noted that the preoperative anxiety was state anxiety which occasionally occurred and 

different period depend on personality and learning (Spielberger & Sydeman, 1994). 

The samples in this study were well prepared for operation, they possessed sound 

knowledge in self-practice in preoperative and postoperative period as well as 

necessary information support about operation from health care team  which resulted 

in resolving their anxiety. This finding was in accordance with Kiyohara et al. (2004) 

who studied preoperative anxiety and reported that providing information support 

concerning operation facilitated patients to reduce their anxiety level. On the contrary, 

Wattanawech (2002) who studied bowel function recovery in patient underwent open 

abdominal surgery reported that postoperative anxiety was a predictor and correlated 

to bowel function in day1-3 postoperative. As patients coped with different situation, 

their preoperative anxiety had different effect to postoperative bowel function. 

Johnston (1980) also found the contradict result to this study which male and female 

patient demonstrated significantly lower preoperative anxiety level than that of the 

first 5 days postoperative.  
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According to the previous discussion, from researcher opinion to 

hierarchical regression analysis in table 4.9 found that the analysis in model 2 

indicated the important variables which predicted bowel function recovery outcome. 

Although all variables explained 56.6% variance of bowel function recovery which 

was lower than model 3 that accounted for 58% of variance but model 3 had additional 

variable which in the first ambulation time after surgery. Moreover, it wasn’t the 

predictor in bowel function recovery after analysis (R
2
 change = .014, p > .05). Hence, 

health care provider who would like to apply the result of this study to practice, should 

apply the most effective predictor as follow operative time, age, time for beginning 

oral diet and anesthetic technique, respectively. Other less important variables are 

preoperative anxiety, preoperative serum albumin and time for first ambulation.  

 

 

Recommendations 

Recommendations for clinical nursing practice  

1. The result of this study can be used for nursing care planning to 

monitor and prevent delayed bowel function recovery in aged patient undergoing open 

colorectal resection surgery who had long operative time with general anesthesia only.  

2. Nurse should provide oral feeding to patient as early as possible 

postoperative to promote bowel function recovery and perform daily bowel function 

assessment together with coordinating with health care team in planning early oral 

feeding for each patient 

 

Recommendations for future research 

1. The result of this study should apply to improve guideline in 

postoperative open colorectal resection surgery patients for promoting bowel function 

recovery. Then, the efficiency of guildline might be examined by Randomize control 

trial research for continuously developing quality of care.   

2. Timing of the first ambulation after operation in this study was 

statistically correlated with bowel function recovery. In contrast, it can’t be predicted 

the bowel function recovery. This goes against with previous studies that found 
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ambulation time after operation can be predicted the bowel function recovery. Hence, 

ambulation time should be studied in the future. 
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