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ABSTRACT 

The present study aimed at analyzing and synthesizing research-based 

evidence on earthquake preparedness plans.  The PICO Framework was used in the 

search for research articles published in English between 2002 and 2012. The 

evaluation criteria of Polit and Beck (2004) were used to assess the quality of research, 

and the criteria of Melnyk and Fineout-Overholt (2005) were used to determine the 

levels of evidence. Of the total 24 studies selected, one was a non-randomized 

controlled trial, tree were qualitative studies, ten were descriptive studies, and ten 

experts opinion papers. 

After analyzed, each was evidence data were extracted and synthesized 

into three main items in regard to earthquake preparedness; The earthquake 

preparedness plan should be divided into three phases: 1) pre earthquake phase 

focusing on earth quake preparedness plan development and earthquake drill as well as 

preparation of necessary equipment and personnel.  2) Earthquake phase preparing for 

an emergency medical situation and get within 24-72 hours and the MASS Triage 

Model is used to screen a large number of injured victims in a short period of time; 

and 3) post earthquake phase focusing on short term and long term rehabilitation 

during this phase people in affected area should be promoted to get access to clean 

water supply, food and good sanitation. Respiration infection disease and 

gastrointestinal infection disease should be prevented, controlled and monitored. The 

findings of this study benefit the preparation for earthquakes.  They can also be 

utilized as a guideline for dissemination of knowledge and context-specific research 

for the workplace. 

 

KEY WORDS: EARTHQUAKE / EARTHQUAKE DISASTER /  

 DISASTER PREPAREDNESS / HOSPITAL PREPAREDNESS /  

 HOSPITAL SAFETY 
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ก���?�ก�-.� 100 - 350 ก�?�&
�� ���0
ก<
+!��#/
'�-.� 	�-'-&�9+(��+
�#$&�9+&+E1%?�ก%	�� 0+ก�*��$-=8-�*���'�

�8ก��*

� 2,900  ก�?�&
��0
ก���?�ก 08-&��#$	+&�9+"�1+
)ก�+?�ก 78$-)��-&�9+ s "�1+	�%	 'E% )ก�+?�ก"�1++%ก )�*)ก�+?�ก"�1+�+ ?�	)ก�+?�ก"�1+�++�1+0*
%	���8ก(5�0+=8-05� ;�+	 ก�
-,%-?�ก �#$�*���'�

�8ก 6,370 ก�?�&
�� 0
ก���?�ก ก
�&ก��
)��+��+.��+�1+ (��+����02
ก��%	��&D�
*�#$"�1+,%-&��E%ก?�ก ?�	�#$&��E%ก?�ก.
�.��&�9+"�1+
&�#	�ก�+��1-�
� (&%ก�� &���.�, 2553) &+E$%-0
ก,%-&����#$��%+0���*�*"�1+)��+&��E%ก?�ก ก:0*
��+���%%ก

)+��%	)	ก,%-)��+&��E%ก?�ก 08-&�9+)+��#$&��
*�
-)�*&ก��)��+��+.��)�*/�&,

.3�*&��� )��+&��E%ก?�ก
#ก
�02
)+ก%%ก&�9+)��+���กq.��&�9+ 15 )��+ 'E% )��+	�&�&"#	 (Eurasian 
Plate) )��+)�7�3vก (Pacific Plate)  )��+%%(&��&�#	 (Australian Plate) )��+3v����v+(  (Philippines 
Plate) )��+%&
��ก
&�+E% (North American Plate) )��+%&
��ก
��� (South American Plate) )��+(?ก&"#	 
(Scotia Plate) )��+)%3��ก
 (African Plate) )��+)%+�
� ก��ก (Antarctic Plate) )��++�7ก
 (Nazca 
Plate) )��+?'?'( (Cocos Plate) )��+)'���&�#	+ (Caribbean Plate) )��+%�+&�#	 (Indian Plate) )��+
o�+&�3�ก
 (Juan de Fuca Plate) )��+%
���� (Arabian Plate) )��+&��E%ก?�ก�#$ก��
�
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-
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�	�	���� 1.1  )(�-

��
���,+
�'�

(�$+(*&�E%+)����ก&�%� (&ก� (&%ก�� &���.�, 2553)  

��	� ��	� ก����" #�ก���� $�	�������ก � 

&�:ก�#$(5� +�%	ก��
 2.0 .
����(8ก ��*

� 8,000 '��1-/��+ 
&�:ก

ก 2.0-2.9 .
����(8ก)��&'�E$%-���0�� ��*

� 1,000 '��1-/��+ 
&�:ก+�%	 3.0-3.9 ���(8ก.�� )��.
�(�-��&(#	�
	+�ก ��*

� 49,000 '��1-/�r 
&�
�
- 4.0-4.9 
#ก
�(�$+.��,%-(�$-,%- ��*

� 6,200 '��1-/�r 
�5+)�-
�%��*

� 

5.0-5.9 (


�=(��
-'�

&(#	�
	)ก�
%
'
��#$.
�),:-)�-.�����=5,+
�
����&'�E$%+�#$.�� 

��*

� 800 '��1-/�r 

�5+)�- 6.0-6.9 %
'
���5�=��
&�9+�-ก��
- ��*

� 120 '��1-/�r 
�5+)�-

ก 7.0-7.9 %
'
���5�&�9+�-ก��
-

ก,81+

)��+��+)	ก 
��*

� 18 '��1-/�r 

�5+)�-

ก�#$(5� 8.0-8.9 &
E%-��1-&
E%-=��
 /�&,
=��
 ��*

� 1 '��1-/�r 
 9.0 ,81+.� �5ก(�$-�5ก%	�
-ก%-�
�ก���E1+ ��*

� 1 '��1-/20 �r 
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� 2) �%	&�E$%+)
�o�%-(%+ '�%�'�5
 0.)
�o�%-(%+ )�*
�
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E$%)��+��+.��,+
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+
ก�
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ก��
  6.0 ��ก&�%�  =�
&ก���+)���-"5
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&(#	�
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 )��+��+.��ก�%���&ก��'�

&(#	�
	��
	)�-��%"#���0��(�-'
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(*%
� (World Health Organization, 2010) &��5ก
�� )��+��+.��+%ก0
ก0*ก�%���&ก����ก�*��
��%��
-ก
	)�*"#��� ��ก�*����%0���0 	�-�2
���&ก��ก
�(��&(#	����	 (�+ �#$%	��%
;�	 ��ก�*���
-
&;�6<ก�0�
-��
+ก
�&ก6�� �
-��
+%5�(
�ก��
 �
-ก
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E%- ก
��ก'�%- �
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-��
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+ก
�,+(�- ����#$�%�"#���0
ก/�	��������E%/	�+��
	 
#
?%ก
(&ก��?�'�
-0��&�"%#ก��
	?�' .��)ก� ?�'78
&;��
 (Major depressive disordser) ?�')�+�' 
(Panic disorder)  ?�'��*(
����กก�-�� (Grneralized anxiety disoeder) ก
��"�)�*���	
&(���� 
(Substance use disorder or alcoholim �+&�:ก)�*��	�5�+�#$&'	&�"��/�	������

)��� 
#'�

&(#$	-�#$0*
&ก��?�' PTSD ���-&��5/�	������ (Ng et al., 2009) )�*&ก��?�'�
-��
-ก
	 &"�+ ?�''�

��+?����
(�- �%��E�     ?�'�
-ก
	0
ก'�

&'�#	�(Psychosomatic disorders) (�+
 &ก�5

+, 2550) �+
��*&�;.�	����
���ก<
+(2
'���#$)(�-���&�:+��
��*&�;.�	
#'�
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�� )��+��+.�� ((=
��+ก
�)��	 D5ก&D�+)��-"
��, 2552)     
 ?�-�	
�
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�
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?�-�	
�
���<�
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ก
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�E1+�#$�#$%
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ก��#D5ก&D�+ �.;. 2546 ก
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ก
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6. �+ก
�������5-

��<
+(2
����ก
�0��ก
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�� )�+�������ก
�ก
��Q%-ก�+)�*���&�
(
!
��/�	)������
ก
��*���
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�
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-ก
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&+�+-
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�5+)�-,%-/�	 &�9+ก�%��+ก
�0���2
)�+
�*���ก�*���- )�*���ก2
�+�)+��
-&��#	
'�

���%
 3 ,�1+�%+ 'E% ก�%+ &ก��/�	 ,�*&ก��/�	 
)�*���-&ก��/�	������  �+(=
+ก
�� (
!
��/�	��E%/�	������ก
�&��#	
'�

���%
 
 )��+��+.��
#�*���'�

�5+)�-��E%'�

&(#	�
	)�ก��
-ก�+ )�+���/�	������
#&ก�� 
ก
�)��-.����
	�*��� )�+���/
	�+�*���?�-�	
�
�
#&ก�� )��- ก
��"�02
+�+���.������
�&0:�
&�9+&ก��  ('�*)��	;
(�� ;����
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�
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�
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��	
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,%-(
!
��/�	.�� 3 �*��� .��)ก� )�+ 1 (


�=�%-�������4�	.�� 20-60 '+ )�+ 2 &�9+)�+�%-���
%5����&��5ก�5�
"+ 60 - 150 '+ )�* )�+ 3 &�9+)�+(2
�����%-�������4�	�+ก��#�#$

กก��
 150 '+ 
��
+ก�
�Q%-ก�+)�*���&�
(
!
��/�	ก�*���-
�
�.�	)��-�*���'�

�5+)�-,%-/�	������
#    
4 �*��� (%+5(��   )ก��ก�-�
�, 2552) .��)ก� �*��� 1 (
!
��/�	,+
�&�:ก��%-=�$+(


�=0��ก
�.��
?�	�+&%- �*��� 2 (
!
��/�	,+
�����&ก�+,#�'�

(


�=,%-��%-=�$+��%-%
;�	'�

"��	&��E%
0
ก��%-=�$+,�
-&'#	-)�*�+��	-
+�#$&ก#$	�,�%-�+0�-���� �*��� 3  (
!
��/�	,+
��5+)�-��%-
.�����ก
�(+��(+5+0
ก0�-����,�
-&'#	- �*��� 4 (
!
��/�	,+
���
	)�-(=
+ก
�� D5ก&D�+�*���
��กj�
#��ก�*��&�9+���&��ก��
- ��%-����
���กj��+�*���"
�� 
  
 )�����*	����"ก�+�ก	��,��ก����������	�	-	�./�0 
 1. %-' ก��*���"
��'�*ก��
ก
��Q%-ก�+)�*���&�
(
!
��/�	)��-"
�� &�9+%-' ก�
�+�*���+?	�
	�2
�+�
�#$��*(
+'�

���

E%ก���+��	-
+�#$&ก#$	�ก��ก
�ก2
�+�+?	�
	 ก
�
0���2
)�+�Q%-ก�+)�*���&�
(
!
��/�	)��-"
�� ?�	
#+
	ก��<
+��#��E%�%-+
	ก��<
+��#
.�����
%��

	&�9+��*!
+ก��
ก
� ��<
+��#��
ก
�ก�*���-
�
�.�	 &�9+�%-��*!
+
ก��
ก
�'+�#$�+8$- ����ก�*���-
�
�.�	&�9+�%-��*!
+ก��
ก
�'+�#$(%- %!���#ก�
�Q%-ก�+
)�*���&�
(
!
��/�	&�9+&�,
+5ก
� 
 2. %-' ก
�ก�
-,%-��<�+ก
��2
&+�+ก
��Q%-ก�+)�*���&�
(
!
��/�	 ���ก�

�Q%-ก�+)�*���&�
(
!
��/�	 &�9+�+��	-
+ก�
-�+ก
��2
&+�+ก
�&ก#$	�ก��ก
��Q%-ก�+)�*
���&�
(
!
��/�	?�	%
00�����
#;�+	 �Q%-ก�+)�*���&�
!
��/�	�
-0�-���� &�E$%�������-
+�+
0�-���� )�*0�-����,�
-&'#	- ���
#(2
+�ก-
+�Q%-ก�+)�*���&�
(
!
��/�	0�-���� �+�5ก0�-���� 
&�E$%ก2
ก����)�)�*(+��(+5+ก
����������
+ก
��Q%-ก�+)�*���&�
(
!
��/�	�+0�-������E%�

�#$
�����
�
"ก
��+<
+*���%2
+�	ก
�0�-����
%��

	ก
����"
ก
�&��5ก
�� D5ก&D�+ 1) �*���"
��
+
	ก��<
+��#��E%�%-+
	ก��<
+��#�#$.�����
%��

	
#%2
+
0(�$-ก
������
�
"ก
����%2
+�	ก
� 
�+��	-
+,%-��<)�*%-' ก
��ก'�%-(��+��%-=�$+ ����2
&+�+ก
��Q%-ก�+)�*���&�
(
!
��/�	
)�*���'�

"��	&��E%)ก���*"
"+ �+ก��#&ก��(
!
��/�	��
	)�-&�E$%���&ก��'�

&�9+&%ก/
��+
ก
�����
�0��ก
�(
!
��/�	 ��<
+��#��
ก
�ก�*���-
�
�.�	&�9+������"
ก
��Q%-ก�+)�*
���&�
(
!
��/�	)��-"
��
#%2
+
0'��'5
)�*ก2
ก��ก
��Q%-ก�+)�*���&�
(
!
��/�	��$�
�
"%
�
0�ก� ?�	
#����ก�*���-
�
�.�	 &�9+�%-������"
ก
� %!���#ก�
�Q%-ก�+)�*���&�
(

!
��/�	 &�9+���%2
+�	ก
�ก�
- ������"%�ก
��Q%-ก�+)�*���&�
(
!
��/�	��$��
"%
�
0�ก�      
2) �*���0�-���������
�
"ก
�0�-���� &�9+���%2
+�	ก
�0�-���� ������"%�ก
��Q%-ก�+)�*���&�
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(
!
��/�	�+&,�0�-���� 
#+
	ก%-' ก
�����
�(��+0�-���� &�9+�%-���%2
+�	ก
�0�-���� 
+
	%2
&/% &�9+���%2
+�	ก
�%2
&/% ������"%�ก
��Q%-ก�+)�*���&�
(
!
��/�	�+&,�%2
&/%        

#�+�
�#$"��	&��E%���%2
+�	ก
�0�-�����

�#$.�����
%��

	 3) �*�����%-=�$+ ก2
�+���� %-' ก
�
�ก'�%-(��+��%-=�$+�#$
#�+�
�#$�+ก
��2
&+�+ก
���
+ก
��Q%-ก�+)�*���&�
(
!
��/�	 ���
�������
�%-' ก
��ก'�%-(��+��%-=�$+�5ก�*��� 
#(��+������"%��+ก
�����
�0��ก
�(
!
��/�	
�+�E1+�#$�����
�
"ก
�ก�5-&��
�
+'� &�9+���%2
+�	ก
�ก�5-&��
�
+'� ������"%��Q%-ก�+)�*
���&�
(
!
��/�	�+&,�ก�5-&��
�
+'� ?�	
#����ก�5-&��
�
+'�&�9+�%-���%2
+�	ก
�
�������
�%-' ก��ก'�%-(��+��%-=�$+ &�9+���%2
+�	ก
���%-=�$+������"%��+ก
��Q%-ก�+)�*���&�

(
!
��/�	�+&,��E1+�#$ 
#�+�
�#$"��	&��E%���%2
+�	ก
�0�-���� )�*���"��	���%2
+�	ก
�0�-�����

�#$
.�����
%��

	 
#����%-' ก��ก'�%-(��+��%-=�$+ &�9+���"��	���%2
+�	ก
��5ก�*���?�	
#%2
+
0
)��-��1-&0�
�+�ก-
+ &�E$%��������+�
�#$�+ก
��Q%-ก�+)�*���&�
(
!
��/�	�+&,�������"%�)�*0��
���
#%
(
(
�'�"��	&��E%&0�
�+�ก-
+�+ก
��Q%-ก�+)�*���&�
(
!
��/�	   

ก
�&ก��)��+��+.��&�9+(�$-�#$.
�(


�=�	
ก�� .��)
�+	2
.�� )��&
E$%&ก��)��+��+.��
�#$
#'�

�5+)�-
#)�-(�$+(*&�E%+(�-.��(��
-'�

&(#	�
	

ก

	  +�ก��0�	)��+��+.����E%+�ก!��#
��*&�;��
-q ��$�?�กก:	�-'-�	
	

;8ก6
?�	�
��!#��
�q &�'?+?�	#��
�q 

�"�&�E$%(


�=)0�-
���-�+�
���&��#	
���%
�+ก
����
E%ก��/�	������)��+��+.��  ��*&�;.�	
#�E1+�#$&(#$	-�+ก
�&ก��
)��+��+.�� ก
�
#)�+&��#	
���(=
+ก
�� )��+��+.��08-
#'�

02
&�9+ ก
�&��#	
ก
�&�E$%�%-���
(=
+ก
�� (
!
��/�	 (��+%-' '�

���,%-ก
�&��#	
'�

���%
 (Preparedness) 
#���ก 3 ,�% 'E% 
&�:� (P-E-T) 78$-��*ก%����	 Plan (
#)�+) Equipment (
#&'�E$%-
E%) Training (
#ก
�&�#	+)�*     
ก
���ก) (��/
�
 ��0�ก,�
���D , 2552)   

1.  ก
��
-)�+ก
�����
�0��ก
��
-ก
�)��	 �+(=
+ก
��(
!
��/�	 (Planning) 
)�+ก
�����
�0��ก
��
-ก
�)��	 �+=
+ก
�� (
!
��/�	�#$'��
#)�*��ก���'5�+&'	 .��)ก� 
)�+�������ก
�ก
�)��	 D5ก&D�+ )�+ก
�����
�0��ก
�,%-?�-�	
�
� )�+�+ก��#�#$&ก��
(=
+ก
�� ��&;6��
-q )�+D5ก&D�+%E$+q �+�*����E1+�#$ ?�-�	
�
� 0�-���� &,� )�*��*&�; 
��
=8-ก
����
7�%
)�+�+�E1+�#$&(#$	-/�	 &"�+ (+

��+ ?�--
+%5(
�ก��
 ��E%%
'
�(�-&�9+��+ 
?�	
#&�Q
�

	(�-(5�'E%ก
�"��	"#��������*(�/�	���.��

ก�#$(5� %	�
-=�ก��%- ���&�:� )�*��%�/�	 
78$-��%-ก
�'�

���

E%%	�
-(�- )�*ก
��2
-
+&�9+�#
,%-�5'�
ก��+)�+)�*/
'(��+�#$&ก#$	�,�%-
&�E$%���
#'�

���%
)�*(


�=�������.���

)�+  %-' ��*ก%�,%-)�+'����*ก%����	
?'�-(��
- �����*ก
;�"�)�+  �5'�
ก�)�*���
�'�

������"%� �E1+�#$�������ก
� )�*
ก�*��+ก
��2
&+�+-
+�

)�+ ��
=8-ก
�
#'��
E%)�*�*&�#	��#$(+��(+5+ก
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+���	 ?�	
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�"�,�%
����*ก%��+ก
��2
)�+ .��)ก� !��
"
��,%-/�	�#$&ก��,81+ ;�ก	/
�,%-�5'�
ก� 02
+�+
����	
ก��#$
#%	��  �E1+�#$�"�-
+ &(�+�
-ก
�0�
0��*��(E$%(
� ��!#ก
�,%'�

"��	&��E%0
ก
�+��	-
+��
-q ,�%
��(2
'���#$0*��%-�
	-
+�+&�E1%-��+ 0�����	
ก�5�
"+ ��ก�*��&
E$%&ก��/�	 
)�*�*��ก
���ก6
�	
�
�����4�	 &�9+��+ ก
��
-)�+�#$�#��*ก%����	 ก
��2
)�+ ก
�(E$%)�+ 
ก
�7�%
)�+���'5�+&'	 )�*ก
���*&
�+������5-)�+����#,81+ 

2.  ก
�0��&��#	
%5�ก�� �#$02
&�9+ (Equipment) %5�ก�� �#$02
&�9+�+ก
�����
�0��ก
�
�
-ก
�)��	 �+(=
+ก
�� (
!
��/�	 ��-+#1 

 2.1  %5�ก�� �Q%-ก�+�+&%- (Personal Protective equipment) '5�(
�����#$
�#,%-%5�ก�� �Q%-ก�+�+&%- 
#'5�(
���� 4 ��*ก
���-+#1 1) ��%�/�	(�- (Safety) 2) �"�-
+.���

 
���=5��*(-'  (Function) 3) �+�
+ (Durability) 4) �"�(*��ก(�
	 (Comfort) 

 2.2 %5�ก�� �
-ก
�)��	  (Medical equipment) .��)ก� 1) %5�ก��         
'��ก�%- (Triage) 2) %5�ก�� "��	"#��� (Life saving first aid) 3) %5�ก�� "��	3��+'E+"#�,81+(�- 
(Advanced life support) 4) %5�ก�� �
-ก
�)��	 %E$+q (Special medical equipment) 5) %5�ก��     
�+ก
�	5���8-����4�	ก�%+&'�E$%+	�
	+2
(�- (Packaging for transport)  
 ก
�0��%5�ก�� (+��(+5+�
-��*&�;0*0���=(+��(+5+%5�ก��  (Ambulance 
equipment vehicle) 78$-0*&��+�
-.�=8-05�&ก��&��5��*

� 20 +
�#���-&ก��&��5ก
��  ?�	��$�.��= 
Ambulance equipment vehicle 1 '�+0*(


�=(+��(+5+%5�ก�� (2
����ก
�"��	&��E%�����*(�/�	
.����*

� 60 '+ +%ก&�+E%0
กก
�(+��(+5+%5�ก�� �+ก
�"��	&��E%����4�	)��� �= Ambulance 
equipment vehicle 	�-(


�=���ก
�(+��(+5+%5�ก�� %E$+ &"�+ �#$ก2
��-.3D5ก&D�+ .3(���
� 
%5�ก��  Decontamination &��&'�E$%+	�
	����4�	 ��
��
 &�9+��+ 
 3. ก
���ก%��
�5'�
ก�&�E$%����
�0��ก
��
-ก
�)��	 �+(=
+ก
�� (
!
�/�	 
(Training) �#$��
+

��*&�;.�	 ��*(�(
!
��/�	��E%/�	��������
	'��1- �2
�����
�05�%�%+�#$
(2
'�� +%ก0
ก,
��*��ก
���*(
+-
+)�*(�$-ก
��+�5ก�*��� ��1-�*���"
�� �*���/
' �*���
&,� )�*�*����E1+�#$ �5'�
ก�(��+����	�-,
�%-' '�

���)�*,
�ก
���ก7�%
���
E%ก��,�1+�%+��
-q 
.��)ก� ก
�'��)	ก����4�	 ก
���ก6
�	
�
� � 05�&ก��&��5 ก
�+2
(�- ก
���ก6
�	
�
� � ��%-
D5ก&D�+ ��%-��
��� �%%/��
����&0:��4�	��กj� ก
�3��+(/
�(5,/
�0�� )�*ก
�"�+(�������#$&(#	"#��� 
ก
�&ก��)��+��+.��&�9+(=
+ก
�� �#$.
�'
�'��)�*(�-���5+)�-��%"#��������*(�/�	 &ก��'�


(��&(#	��1-��
-ก
	)�*0���0 &�9+/
��#$+�
(*&�E%+�0��%�����&�:+&��5ก
��  ��*(�ก
�� ก
��������#$
.����&�:+ก�%���&ก�����ก���	
,%-������ก
�"��	&��E% %#ก��1-/
�*-
+�#$

ก&ก�+ก2
��-�5'�
ก��+�E1+�#$
)�ก.��.�� '�

&'�#	���%&��5ก
��  ����#$0*���ก
�"��	&��E%��%-
#ก
��������)�*&��#	
'�

���%
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��
+0���0 (���*�
  )(-;�#, 2550) �+��
-��*&�;.��&(+%)+*&ก#$	�ก�����)��ก
���ก%��
�5'�
ก�
�#$&ก#$	�,�%-�+�*����5''� �*���?�-�	
�
� �*���0�-���� )�*�*���&'�E%,�
	 ��-+#1 1) ก
��2

)����ก���)�*)����(%� (Paper exercises) 2) ก
���ก(=
+ก
�� �+?�>* (Table top exercises) 
3) ก
���ก��������
?0�	 (=
+ก
��  (Practical exercises without casualties: PEWC) 4) ก
���ก
�������0��-�+(=
+ก
�� 02
�%- (Practical exercises with casualties)  
 
 

1.2  ����	�	��� � ก����*��ก	�12ก3	 

 ก
�&��#	
���%
&�"���+�
��%/�	������)��+��+.�� &�E$%ก
�"��	&��E%��)�����
�&0:�
02
+�+

ก ก
�0��ก
��H��
)�*��ก�*���
-��
+(
!
��(5,�#$0*&ก��,81+(


�=3��+'E+ก���(��
(/
�*��ก��.��%	�
-���&�:� �+�����*(�/�	)��+��+.��'��&�9+%	�
-.�  
 1. �*	*ก�%+&ก��/�	������  ก
�&��#	
'�

���%
&�"���+�
&�E$%�Q%-ก�+)�*��
��ก�*��0
ก/�	������)��+��+.���#$%
00*&ก��,81+  
 2.  �*	*&ก��/�	������  

 2.1 �����*(�/�	 &(#	"#��� ��ก
���E%�5���/
� �
�&0:���1-)��&�:ก+�%	
0+=8-(
��( (/
�0���0.�����'�

ก�*��ก�*&�E%+ �ก�0 ��
���
 &(#	�0 ���กก�-�����(8ก(��&(#	
(�$-�#$�+��ก &'�#	� 0���0%�%+��
��E%�
-�
	%
0�"�ก�.ก�
-0���+ก
�&�"���H��
�#$.
�&�

*(
.�� 

 2.2 �*�����ก
�(5,/
� =�
%	���+�E1+�#$��E%�E1+�#$�ก��&'#	-�E1+�#$&ก��&��5
,
���*(��!�/
� �5'�
ก�)�*/��E%%5�ก�� .
����%
 0*&�9+�H00�	(2
'���#$(


�=&��$
'�


�5+)�-,%-�H��
�+�
-��-,�

 =8-)
��*�����ก
�(5,/
�0*�# )��=�
&�9+/�	������)��+��+.���#$
#
'�

�5+)�-

ก �5'�
ก�%
00*.
�(


�=�������-
+.��&�:
�#$&+E$%-0
ก'�

&'�#	� '�

&�+E$%	��
 
��
=8-�5'�
ก�.
�
#��*(�ก
��  �2
������ก
���%	��*(��!�/
��-.�� 
 3. �*	*���-&ก��/�	������ 

 3.1 �����*(�/�	/�
�� &�9+�H��
)�*��ก�*����%&+E$%-0
ก�*	*&ก��/�	 
'E%ก
�&(#	"#��� ��ก
���E%�5���/
�/
	���- (��+�H��
0���00*��.����1-��������*(�/�	&%- )�*
�
�� �#$��%-(��&(#	(�$-�#$�+��ก 
#/
�*&'�#	�78$-=�
.
�(


�=�"�ก�.ก�
-0���#$&�

(
 �2
���&ก��?�'
�
-0��.�� 

 3.2 �*�����ก
�(5,/
� &�9+���ก
��#$��%-���%	�
-��%&+E$%-��1-��
+ก
�
��ก6
 )�*ก
�3��+3�(5,/
��
-ก
	)�*0���0ก�������*(�/�	)�*�
�� ��1-q �#$ ���������ก
�&%-%	���+
/
�*�#$&�+E$%	��
��1-�
-ก
	)�*0���0 �2
����������-
+%	�
-.
�
#'5�/
� �����*(�/�	�
�� &,�
.
�=8-
���ก
�.�� 
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1.3  ���56������"���ก	�12ก3	 

;8ก6
����ก��
&�E$%���.��,�%&(+%)+*&�E$%&�9+)+��
-�+ก
�&��#	
'�

���%
&�E$%
ก
����/�	������(2
����?�-�	
�
�&"#	-�
	��*"
+5&'�
*�  )�*(��
-%-' '�

���(2
�����	
�
�
�+�+��	%5����&��5)�*D5ก&D�+?�-�	
�
�&"#	-�
	��*"
+5&'�
*�   
 

 

1.4  #���8-"����	����� 

1. .��,�%&(+%)+*&�E$%+2
.���R+
)+���������+ก
�&��#	
���)��+��+.��,%-
?�-�	
�
�&"#	-�
	��*"
+5&'�
*�  

2. .��'�

����+&�E$%-ก
�&��#	
���)��+��+.��,%-?�-�	
�
�&"#	-�
	��*"
+5&'�
*�  
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����� 2 

��	�ก��
������ก����ก�� 
 
 

������ก��
������ก�� 

  ก
�� ก!
"��#$%&#
&���'()�*+$",-�./0"�%�
���ก1
%-2�$)�*3�ก!,  -�./0�
��)4�� ��5&ก
� 
��.04%��
$�%ก
�-��&	
��� ก
��0�+%0$ ก
�2��	-��.04�*ก
�678%6� �%+'
%ก
��,9�	������
4��%��%:�� ;�	�2�ก�*��%ก
�"�%�
4�*+�$-"�
*�,"�

���3
ก���ก1
%-2�$)�*3�ก!,)�*ก0����	
��5&ก
�+.�"�%���ก1
%-2�$)�*3�ก!,4�*��5&ก
�)�*-
�%"(�9
�4�*�*���<0$���ก1
%-2�$)�*3�ก!, 
4�*%=
"�

����&/:��%=
:)�2���>%
-)?%;)�4ก�
/��)4�� 4�*ก
����"=
4%*%=
-�./0$ก
�-��&	
"�


���0
9�	������4��%��%:�� 
 

 

2.1  ��	�ก�����������ก ���!�"��#$�ก�% 

    ก
�+.�"�%0$","�

���3
ก���ก1
%-2�$)�*3�ก!,��
$@ ;�	�����
��#$$
%��3�	�(ก
)�*-9� -0ก+
���2
ก
���"�

 "�

"��-�A%<0$���-2&/	�2
���
$@ ��
��#$4%�)B������&/-)?%


��1
% -�./0%=


+%��+%(%4�*��>%
-)?%<�0+�()-�./0�
4%��
$ก
�-��&	
4�%���9�	������
4��%��%:�� 3
ก���ก1
%-2�$)�*3�ก!,�&/-ก&/	�<�0$

ก�&/+(� %=


��-"�
*�, +�$-"�
*�, 
&<�#%�0%��$%&# 
 

2.1.1  ก�&�'�ก�������� 

ก
���>%
<�0+�()ก
��
$4�%-��&	
���9�	������4��%��%:��;�	+.�"�%4�*"��-�.0ก
���ก1
%-2�$)�*3�ก!,;�	�2�ก�0�<0$ PICO (P = Problem, I = Intervention, C = Comparison 
intervention, O = Outcome) 
&�
	�*-0&	���$%&# 

P =  Earthquake, Disaster earthquake 
I =  Disaster preparedness, Hospital preparedness 
C =  - 
O =  Safety, Preparedness, Hospital safety, Hospital preparedness  

 



+
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)*;����                                                                                                                                   ��5&ก
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2.1.2  (&��()ก�������� 
�2�����ก��
��.0-0ก+
��
$��2
ก
��(ก)�*-9� :��4ก� $
%��3�	�(ก�*��� ��"�



�
$��2
ก
� ��"�

�&/-)?%<�0-+%04%*<0$���-2&/	�2
� 4�*+.�"�%:��3
ก1
%<�0
��0�-�A"��0%�"+,
<0$
�
���	
��	
���� ���ก1
%-2�$)�*3�ก!,�&/:�����ก
��&��
�,-�	4������	9
!
0�$กc!4�*
9
!
:�	 ;�	
&-%.#0�
-ก&/	�<�0$ก����)4����5&ก
���.04%��
$�%ก
�3��ก
�ก��ก
�-ก��9�	������
4��%��%:�� �&��
�,��#$4�� ".�. 2002 - 2012  

 
 2.1.3  '!���������+'�ก����������#ก&�
��, 

1) Earthquake and Disaster preparedness and safety 
2) Earthquake and Disaster preparedness and Preparedness 
3) Earthquake and Disaster preparedness and  Hospital safety 
4) Earthquake and Disaster preparedness and Hospital preparedness 
5) Earthquake and Hospital preparedness and safety 
6) Earthquake and Hospital preparedness and Preparedness 
7) Earthquake and Hospital preparedness  
8) Disaster earthquake and Disaster preparedness and safety 
9) Disaster earthquake and Disaster preparedness and Preparedness 
10)  Disaster earthquake and Disaster preparedness and  Hospital safety 
11)  Disaster earthquake and Disaster preparedness and Hospital   

preparedness 
12)  Disaster earthquake and Hospital preparedness and Preparedness 
13)  Disaster earthquake and Hospital preparedness and  Hospital safety 
14)  Disaster earthquake and Hospital preparedness  

 
2.1.4  ก����
���."'�ก��������  ��#ก&�
��, 

  2.4.1 +.�"�%����ก��
3
ก1
%<�0
��0� -�A"��0%�"+,  (Electronic 
database) )�*ก0����	 1
%<�0
�� Blackwell CINAH, PubMed, Science Direct, Wiley Online 
Library ��
��#$ก
�+.�"�%���	
.0 
   2.4.2 -ก��,ก
�"��-�.0ก����ก��
00ก 
&-ก��,��$%&# 

- ����ก��
�&/
&-s�
*��"��	�0 
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2.2  ����ก	
�
�
�������	�
����������ก�	�
����
���ก !"��
����������ก�	�
���

�
���ก ! 

 ก
�� ก!
"��#$%&#'���(�)%�"���%ก
�*�+,
�%"-�.
�$
%��/�	)�+���ก0
%,(�$*�+/�ก!1
,�234"�%�
"�

����&3'��/
ก���ก0
%,(�$*�+/�ก!1'*�(�,*5%6�47�-*,�234���6�4)%+%8
7


�9%8
'*�(�
,*5%:*�)ก�
/��*)��ก
����"8
)%+%8
,�234$ก
�,��&	
���.�	������:�	���� ก!
�(�)%�"��64$ Polit & 
Beck (2004) :�	*�+,
�%"-�.
�64$$
%��/�	�% 3 ��
%"24 

1. "�

74�"��4$ก��*�+,��%*H��
�
$"��%�ก (Clinical relevance) *�+,
�%:�	
��/
��
��
 

1) $
%��/�	,�234$%&#
&"�

,ก&3	�6�4$ก��*�+,�N%*H��
�
$"��%�ก��24'
� 
2) 7


�9(��	�%ก�+��%ก
����7�%�/�%ก
�)ก�'6*H��
�
$"��%�ก

��24�8
���,ก��"�

(��,/%�%ก
�*O����� 
3) $
%��/�	
&ก
���74�7

-��0
%�&3
&"�

74�"��4$ก��*�+,�N%

*H��
�
$"��%�ก�&3��4$ก
� 
4) ก�+��%ก
��%ก
�)ก�'6*H��
7


�9%8


�(�'��/��$��24'
� 
5) ��64$$
%��/�	 �	
�
�
&,4ก7��Q�R�%ก
�%8


*O�������24'
� 

2.  ก
�
&"�

�

	�%,(�$64$�
7��1 (scientific Merit) *�+,�N%���ก�%ก
�*�+,
�%
:�	��/
��
��4'*%&# 

1) ก
�44ก)��64$$
%��/�	
&"�

,�

+7
)�+74�"��4$ก�%��#$)��  
(234,�234$ ���9-*�+7$"1ก
�,กN������
6�4
��ก
���,"�
+�16�4
�� ��ก
���/�	 7�-*)�+4.�*�
	��  

2) "�

%�
,(23492464$$
%��/�	 /8
%�%ก�-�
���4	�
$ "�

,�&3	$)�+"�


��$64$,"�234$
24 79����&3�(���ก
���/�	 

3. )%�:%�
"�

,*5%'*'���%ก
�%8
'*�(��%ก
�*O����� (Implementation potential) 
:�	��/
��
�% 3 *�+,�N%"24 

1) ก
�,�&	�,"&	$"�

���7��ก
�*O�����/��$ (Transferability of the finding) 
:�	��/
��
9 $"�

,�

+7
ก���%��	$
% ก�-�
���*_�	)�+*��(�
ก
���)�64$,/�
�%�
�&3�%
�%��	$
% 

2) "�

,*5%'*'���%ก
�%8
'**O������%79
%ก
��1/��$ (Feasibility of 
implementation) :�	"8
% $9 $�	
�
�7


�9%8
'*�(�'��:�	
&,4ก7��Q�R ������
$
%���"�

���

24
�%ก
�*O����� 
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3) ��� �!� "!� �!� 	�
��#�$� %&'���(	)#� (Cost-benefit ratio) 7�8����9:� 
"�&9
���(	)#��:;��ก��	�
��#�$ �ก�<��8<' �!� �=�ก:>�=�)#�9=��� %&'�"��>ก:>ก��	?�>:��)��@	�>>���  

ก��	�
� ���
�:>A'8
�:กB���#�8	�
9:ก�$ )�ก����ก����:;8��;)#��กCD$A'8� ���ก
��
(E�$�'F�"$A�'��'�$G'�$" (Melnyk & Fineout-Overtholt, 2005) ��� �����
�'����:8����8"�&  2.1 
 
�������� 2.1  �
�:>A'8
�:กB���#�8	�
9:ก�$  

��
����������������� ����������������ก����� �!��"�ก#$ 

�
�:>"�& 1 
�:กB��9�กก��">"��8����9:�'�=�8�	W��
>> (systematic review) 

�%'������

$'[� �� (meta-analysis) A'88����9:��#�8"��'8"�& �ก���!= 
��
 �ก�!= ��>�! ":;8
 � 
�%'���	?�>:��"�8�����ก"�&����89�ก
�:กB��
"�& �9�กก��">"�����Cก�� '�=�8�	W��
>>A'88����9:��#�8"��'8  
"�& �ก���!= ��
 �ก�!= ��>�!  (clinical practice guidelines based on 
systematic review of RCTs) 

�
�:>"�& 2 
�:กB��9�ก8����9:��#�8"��'8"�& �ก���!= ��
 �ก�!= ��>�! "�& �ก��
''ก�>>��9:�'�=�8�� '�=�8��'� 1 ��%&'8 (randomixed controlled trial: RCT) 

�
�:>"�& 3 
�:กB��9�ก8����9:��#�8"��'8"�& �ก�!= ��>�!   �ก��''ก�>>��9:�'�=�8�� 
��=( = �ก���!=  (non-randomixed controlled trial) 

�
�:>"�& 4 
�:กB��"�&(��9�ก8����9:�"�&�	W�ก����ก����'�
�:8 
�%'ก����ก������� 
(	A��8
��� (cohort study) "�& �ก��''ก�>>��9:�'�=�8�� 

�
�:>"�& 5 
�:กB��"�&(��9�กก��">"�����Cก�� '�=�8�	W��
>>A'88����9:��#�8
>����� 
�%'8����9:��#�8�!C[�< (systematic review of descriptive and 
qualitative studies) 

�
�:>"�& 6 
�:กB��"�&(��9�ก8����9:����&��"�&�	W�8����9:��#�8>�����
�%'8����9:��#�8
�!C[�< (descriptive and qualitative studies) 

�
�:>"�& 7 
�:กB��"�&(��9�ก7@��#�&��#�f)�ก�!= ��#�#�<�g<�
��
/
�%' ���8��9�ก
�C
ก�� ก��7@�"�8�!C�!h��g<�
��%&'8 (opinion of authorities and/ or 
reports of expert committees) 
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����� 3 

��ก
��

����ก
� 
 

 

 ��� !"#$�ก
��%
"&�'��ก
��%
"���ก
��

ก�'�(�)*'�"*�ก
�&+�,��� -ก%
���.��
����� - 2 #�)ก'����	 ��ก
��%
"���ก
�&+�,�� (�)ก
�#�)"
��,/�0
�(�)ก
�&ก��"�+!'�

���ก1
�"2�3#�)4�ก56(&�3�
	�)"' 	���3� ! 
 
 

3.1 ��ก
��

����ก
�������  

 4
กก
�&+�,������ก��
�

ก�'� PICO (�)*'�"*�� -��!3.��;�	&+�,��4
ก
1
�*�'
��'�"�<,��'��ก&6 *'3
�
���	
��	
���� 2��3#=� -��
�6�)���
3 ,.>. 2002 - 2012 � -"�	(���
���	0
5
'�3กB5 "
+-'.��&+�,�����������ก��

 ����ก��
'	����"ก��6ก
�,��"�+'ก
����ก��
"*�
 � -&


�C�%
.#�2�.���

���C/#�)&3,6� -ก%
���.�� 24 E��� 4
ก4
ก1
�*�'
�� 
Blackwell 1 E��� CINAHL12 E��� Pubmed 7 E��� Science Direct 1 E��� Wiley online library    
3 E��� (&�3�
	�)"' 	�ก
��%
"���ก
� ��3(��0
�� - 3.1   
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����
���� 3.1  (&�3��ก
�&+�,�����ก1
�"2�3#�)4�ก56 
 

 

 

 

3 E��� 

 

�

�

��������� (Key word) '
�(�)*+� ,

�-�����).���/�� 

Population 
 Earthquake 
 Disaster earthquake 
 
 
 

 Intervention 
 Disaster preparedness 
 Hospital preparedness 
 
 
 
 

Outcome 
Safety  
Preparedness 
Hospital safety 
Hospital preparedness 
 
 

Wiley online  
 

��
 24 E��� 

 

ScienceDirect 
 

PubMed 

CINAHL 

Blackwell 1 E��� 
 

 1 E��� 

 

7 E��� 

12 E��� 
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3.2  ก
�A�B�*���CD�
�().E��ก'
����.A�B,�กFG 

 ���>hก5
.���%
���ก1
�"2�3#�)4�ก56� -.��4
กก
�&+�,��

#�)"
���)���(�),/�0
�
*'3���ก1
�"2�3#�)4�ก56�

�)��ก
�#�)"
��*'3Melnyk & Fineout-Overtholt (2005) ��!3 24 
E��� 4
ก3
���4�	"2�3���'3
 ก
�''ก(����4�	(��.
�
 ก
�&/�
 1 E��� 4
ก3
���4�	"2�3,/�0
� 3  
E��� 3
���4�	"2�3���	
	 10 E��� �
	3
�4
ก'3,6��2
2 �(�)���"2 -	�2
���ก�/�
��2
2 �"E�
) 10 
E��� ���ก1
�"2�3#�)4�ก56� -.��,��"�+'ก&���

ก"#$��)���� - 6 (�) 7 "�+-'34
กก
�"ก��(������.��
"#$�"��/ก
��6� -"ก��*h!�'	�
3"E 	�����.
�&


�C�	
ก��6���3���
.�� "#$�#�
กlก
��6� -
 
��ก5�)"E�
) ก
��%


>hก5
;�	ก
���4�	���'3� -
 ก
�&/�
(�)
 ก�/�
,��,/
�%
.��	
ก4h3.
�
 
3
���4�	� -
 ก
���&'�&

��1
���3��!�����ก��
� -.��&�������4h3"#$�����ก��
4
ก���� -
 
#�)&�ก
��6;�	��3��+'����	3
�"E�
) �%
ก
�>hก5
��2��3���3"ก��(������.�� �
	�)"' 	�
*'3���ก1
� ,/�0
�(�)�)���,�

��
"2+-'C+'��3(&�3���
�
3� - 3.1  
 
H
�
.��� 3.1 (&�3,/�0
� #�)"0�(�)ก�/�
*'3���ก1
�"2�3#�)4�ก56� -&+�,��.�� 

�

��� '
�(�)*+� ���)����)./ ���)�+��HJ. A�B���

E��ก'
� 

�B��� 

1 CINAHL Actual circumstances of treatment and nursing 
care for cancer patients in disaster situations: a 
survey of nurses who experienced the Great 
Hanshin-Awaji Earthquake.(Arao et al., 2007) 

qualitative 
studies 

6 

2 CINAHL Post-earthquake injuries treated at a field 
hospital - Haiti, 2010. (Centers for Disease 
Control and Prevention, 2011) 

cohort study 4 
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H
�
.��� 3.1  (&�3,/�0
� #�)"0�(�)ก�/�
*'3���ก1
�"2�3#�)4�ก56� -&+�,��.�� (��') 

�

��� '
�(�)*+� ���)����)./ ���)�+��HJ. A�B���

E��ก'
� 

�B��� 

3 Wiley 
Online 
Library 

Development and Evaluation of an 
Undergraduate Training Course for 
Developing International Council of Nurses 
Disaster Nursing Competencies in China. (S. 
S. S. Chan et al., 2010) 

non-
randomixed 
controlled 

trial 

3 

4 CINAHL Disaster management following the Chi-Chi 
earthquake in Taiwan. (Y. Chan et al., 2006) 

opinion of 
authorities 

7 

5 CINAHL The public health response to the Chi-Chi 
earthquake in Taiwan, 1999. 
(Chen, Chen, Malilay, & Twu, 2003) 

descriptive 6 

6 CINAHL What will you do if disaster hits your ORs?. 
(conference on emergency preparedness on the 
Gallatin, 2007) 

opinion of 
authorities 

7 

7 CINAHL Earthquake Disaster Response in Christchurch, 
New Zealand. (Dolan, Esson, Grainger, 
Richardson, & Ardagh, 2011) 

opinion of 
authorities 

7 

8 PubMed Developing disaster management modules:       
a collaborative approach. (Douglas, 2007) 

opinion of 
authorities 

7 

9 Wiley 
Online 
Library 

Effective Disaster Response in Cross Border 
Events. (Edwards, 2009) 
 

opinion of 
authorities 

7 

10 Science 
Direct 

Disaster and emergency management systems 
in urban areas. (Kapucu, 2012) 

opinion of 
authorities 

7 

11 CINAHL Impact on hospital functions following the 
2010 Chilean earthquake. (Kirsch et al., 2010) 

qualitative 
studies 

6 
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H
�
.��� 3.1  (&�3,/�0
� #�)"0�(�)ก�/�
*'3���ก1
�"2�3#�)4�ก56� -&+�,��.�� (��') 

�

��� '
�(�)*+� ���)����)./ ���)�+��HJ. A�B���

E��ก'
� 

�B��� 

12 CINAHL China-Australia training on psychosocial crisis 
intervention: response to the earthquake 
disaster in Sichuan. (Ng et al., 2009) 

descriptive 6 

13 PubMed Triage during the week of the Sichuan 
earthquake: a review of utilized patient triage, 
care, and disposition procedures. (Nie et al., 
2011) 

cohort study 6 

14 Wiley 
Online 
Library 

Nurses} perception of disaster: implications for 
disaster nursing curriculum. (Olivia, Claudia, 
& Yuen, 2009) 

descriptive 6 

15 Blackwell  Urban earthquake hazard: perceived seismic 
risk and preparedness in Dhaka City, 
Bangladesh. (Paul & Bhuiyan, 2010) 

qualitative 6 

16 CINAHL Reports from spinal cord injury patients: eight 
months after the 2003 earthquake in Bam, Iran. 
(Raissi, Mokhtari, & Mansouri, 2007) 

descriptive 6 

17 PubMed Earthquake relief--the U.S. medical response in 
Bam, Iran. (Schnitzer & Briggs, 2004) 

opinion of 
authorities 

7 

18 CINAHL 1 Canadian Field Hospital in Haiti: surgical 
experience in earthquake relief. (Talbot et al., 
2012)  

opinion of 
authorities 

7 

19 PubMed Medical response to the 2009 Sumatra 
earthquake: health needs in the post-disaster 
period 
(Tan, Lee, Chang, Ang, & Seet, 2012).  

descriptive 6 
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H
�
.��� 3.1  (&�3,/�0
� #�)"0�(�)ก�/�
*'3���ก1
�"2�3#�)4�ก56� -&+�,��.�� (��') 

�

��� '
�(�)*+� ���)����)./ ���)�+��HJ. A�B���

E��ก'
� 

�B��� 

20 Pubmed Water and sanitation in health emergencies: the 
role of WHO in the response to the earthquake 
in Haiti, 12 January 2010.  
(World Health Organization, 2010) 

opinion of 
authorities 

7 

21 PubMed Experiences of the great East Japan earthquake 
March 2011. (Yamamoto, 2011) 

opinion of 
authorities 

7 

22 CINAHL Use of mobile phones in an emergency 
reporting system for infectious disease 
surveillance after the Sichuan earthquake in 
China.   
(Yang, Yang, Luo, & Gong, 2009) 

descriptive 6 

23 PubMed Experience with mass casualties in a 
subcontinent earthquake.  
(Yasin, Malik, Nasreen, & Safdar, 2009) 

descriptive 6 

24 CINAHL Physical and mental health status of soldiers 
responding to the 2008 Wenchuan earthquake. 
(Zhang et al., 2011) 

descriptive 6 
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3.4  ����	
	�� (Recommendations)  

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

!����"�#���$%#�*����
��+,%�����	�$#ก��ก�������&' -�ก�� 	�
�+.�+���/&#�0�!�����
��&*#&
�����	�$#ก��ก�0���1,� #�0��ก��!����"*#!*#&�#���$%#������
���##ก�(,�&��� 12%&-�ก�!����
�	�$#ก��ก #����-##������,� +���
�	�
�+.�+� ��#�0���)$/�+,%��,%�&�ก��  �ก*�#�0�ก��+��)��ก�
4�", (ก��+��)��ก�4�",��+��, 2548) )!����#���$%#��,)��&��	�
�+.�+���������
��, 13 �#���$%#� 
+,%��,%�&�ก����������
� ก�����*���(Magnitude) ����,ก��G����4,G����"��
ก��
��G��G��������&
�
�+��!���&��� �	H���������+,%������,�ก��� ��ก��#�I ��ก� (Richter scale) �#ก �ก�,/��&�,��������
��#�IG���,% (Mercalli Scale) ก�#� 
�ก����������
�*����
�� (Main shock) #�  
 �,��������
�
ก�#� (Foreshock) ��
��ก�,��������
������(Aftershock) #,ก
���G��/& (���"�)V� #���ก��, 
2548) ��������
��
��ก����ก�
+!��#���&ก����
��# ���  ��&+���
��ก��ก���0���,�+��)�I���+,%#�0�
#�.�� ��ก�
+!+�&�.�WXก� +�/&+�&����ก���กW�� +�&����#����
ก���  ��ก�
+!+�&ก����$#& 
ก��	กG�#& ��ก�
+!+�&������4��"0	�YG G���G� ��
ก��*���&  �#ก �ก�,/�����0�+,%�#�
-,��� �กY��)�!��� �,�#ก���ก����G+�& ����-#,ก
�����G  ����ก�  ��G12��.��� (Major depressive 
disordser) ��G�)��G (Panic disorder) ��G	�
��+���กก�&�� �,G�����,%�&+,% 
�ก����G PTSD 
��&
�
��Y��)�!������ ��
�ก����G+�&���&ก���-�� ��GG��������
���0&  
#!
$� ��G+�&ก�� �ก
G����G�,��(Psychosomatic disorders) ()��  �ก�����, 2550) ก�����,��G���)��#���!Y��)�!���
��������
�+���
���
�$#!���+���ก�
+!+,%�ก�����  �กก��.2กW�ก�����,��G���)��#���!Y��)�!���
��������
��!�&##ก�	H� 3 �
�
 
 

     ก��	�ก��� !"�# $� 

1. ก�� ��+�����+,%��,%�&��������
� (Yamamoto 2011) �)$%#�
��,ก�� ����&��$#&ก��
��
����-��-��
�
��& �ก!����"+,%�,G�����,%�&Y����������
��0&12%&Y�G��XG���������ก������ก�!-��-�
�,ก������� G�����,%�&��)$/�+,%
�ก�ก����������
�  
+���
��ก��ก����%�*#&����G�,�	H�Y��)�!���
1/��1�#� ���*�#�0���&��#*�#�0��
�ก�!�
��!�0�!��
���)$%#���,��G���)��#���!Y��)�!���(Kapucu 2012) 

2. ก��	�
-����)��4I�
�	�
-�-�+��!e2&Y����������
� ��4,	f�!���ก�#��ก�� *"

�ก����

��&�ก�� ��������
� (Paul and Bhuiyan 2010) 

3. ���
��!
�#&������G���,������,����!�$#Y��)�!������ก��hiก1�#�����	H�	�
 ��+�ก
	j��!����")$/�+,%��,%�&Y�����ก��	k#&ก����
!���+���4��"Y������ก�!#&GIก�	กG�#&����
+�#&e�%� (conference on emergency preparedness on the Gallatin 2007) 
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4. ก�� ��+��X��*�#�0�������������
�  ��+��*�#�0�	�
-�ก� ��Vก ก����
��&��/&G��YI 
�0�	o��)�ก�� ก��+���
!!ก���������0�	o����G�����#���
����&����4��"��*+�#&e�%� �)$%#ก��
���,��)$/�+,%)�ก#�.�� ก�� ����/&.0��I#)�) ก��G�#�(�ก�(��ก����&��#
��&��/&G��YI+,% 
G�#� ��

�����+,%��#&��,/�&�0!��� �	��&�e��+,%
�$#��&)��!��+,%�
��
�� �)��
��)$/�+,%�,Y��
*���G�� 
���+�/&�Y�)�����#�+,%#�.��#�0���.0��I#)�)����
��
�� (Yamamoto 2011) 

5.  ��+��
��ก�0��ก�����,��G���)��#�+�&ก���)+�I���e��ก��"I��4��"Y��
�
��ก�!�G��ก�+�&ก���)+�I+�ก�
��! �)$%#���,��!�G��ก�+�&ก���)+�I##ก	f�!���
���+,%��$%#�ก��
��������
� (Olivia, Claudia et al. 2009) ��$/#
�
��ก�0���#��ก,%��ก�!ก�����,��G���)��#���!
�e��ก��"I��������
� +�กW
ก���-���+���$%#������e��ก��"I��������
� ก����%&ก����

G�!G��ก��ก�!���e��ก��"I��������
� ก��G����ก�0�!��� V!  ก����กW�)��!�����e��ก��"I
��������
� (Nie, Tang et al. 2011) ก�������&�G�$%#������0�!��� V!+�&#�ก�.����t��G#	��#�I
�$#
�G�$%#&!��  �G�$%#�������&��#+�&�/������-���$# �#ก �ก!�G��ก�+�&ก���)+�Iก��hiก#!���
�ก�!
� ��
���+,%*#&��X+,% 
��#&�
�G���-����
�$#�0�	�
�!Y��)�!�����Y��
(�ก�(�� �-�� +
�� �����   
��#&�0� �กY��)�!��� ก���&)$/�+,% 	f�!���&�� G�����,%�&+,% 
�ก��*2/���Y��)�!�����/�' �)��
ก�� ��+��
�	��ก��ก��hiก#!���
��ก��0�+,% 
�
�ก��-����
�$#�0�	�
�!Y�����,��)��#����ก�#�+,% 
�ก���)$%#�
�
�,+�กW
G���)��#�+�&�������&ก����
 ���  ก���!�&
���+,%-��� ����1/��1�#����ก��ก��
��

���+,%*#&����

����&�� (Zhang, Liu et al. 2011) 

6. )�w��ก�����,��ก������ก���)+�I(�ก�(���
�)��#���!��4��"Y��(�ก�(�� ���
���&������$%#&ก�����,��G���)��#���ก��-����
�$#�0�	�
�!Y��)�!��� �,.0��I	�
���ก��	f�!���&��
����ก���)+�I(�ก�(����$%#�ก��Y��)�!����
������e�G�$%#�������
�����,�&�0�	o����&��#����#�ก�.���
�e���I�e�x��
��$#��Y��
Y��)�!���!��
�� ��ก��ก��hiก#!��ก�����,��G���)��#���!
�e��ก��"IY��)�!��� (Douglas 2007) �,.0��I	�
���ก�!Y�G��X��
�#ก-�+�/&����
���&	�
�+.
�ก,%��ก�!ก���)+�I(�ก�(���,.0��I����0�+,%	f�!���
���+,%�ก,%��ก�!ก���)+�I(�ก�(������ ��#���ก�#�
����+�&�	-����
�$#�0�	�
�!Y��)�!���  �,Y�G,�G�$#*��� �0���4����&' �)$%#!���+�G�����$#���#���

�	H�ก��	k#&ก��G����0���,�-,�����
G���)�ก��*#&	�
-�-�+,%	�
�!Y��)�!���Y���� 24-48 
-�%���&��ก (Talbot, Meunier et al. 2012) 

7. ก��)�w������ก���$%#������e2&ก�����,��#�	ก�"I�$%#���+,%�����e�$%#���#���&
�),�&)#	f�!���&����#&+�� #���&�����V���$%#�ก��ก�",(�ก�(�� ��
����&�G�$#*���*#&
����&��
��4��"��* �)��
��ก�� ��ก���e��ก��"I��������
� 
�ก�,	z�
�����ก���$%#��� 
��������e
	f�!���
���+,%Y��
(�ก�(�� ����, ก��*��*�#�0� ก��*��ก���$����G���e0ก��#&*#&*�#�0� ��
ก��
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ก��*��	�
���&�� #� +���
��,ก��	f�!���&��+,%���)�����
��������!ก�����!����-����
�$#
���+,%��#&ก����� ก���-���+���$%#����

���&�0�	f�!���&�� "  ���ก���
�� �e)��!��(�ก�(�� .0��I��!
� �&�
����
��%&ก����&)��!��+,% 
�����&�0�	o�� ��

����&��+,%��#&+��&��	�
���ก�� �-�� �����  
+
�� � ��
���+,%!���+���4��"Y�� ��
.0��I!��-�ก��(Centers for Disease Control and Prevention 
2011) 

8. G�� ���
��,���+�&	f�!���������ก����&�������*Y�) ��� �)$%#	k#&ก��Y��
 PTSD 
���0�	�
�!Y��)�!�����������
�  ก���
�ก��-����
�$#���� ��� G��ก�
+��#���&�����V� ����,ก��
hiก#!��� ��
���+,%�0�+,% 
�
�ก��-����
�$#���� ����&G�������*Y�) ��  ก�#�+,% 
���##ก	f�!���&�� 
����,G����0�����$%#&����ก��ก���0�����#&���
��!�0�	f�!���&��Y��)�!���ก�� ��ก��ก�!�$%#+,% 
�
�
�0�	�
�!Y�� 
��กก��	X�)��!������ ��� ก�� ��ก��*#&G����.����.ก� V!	������ก��
���!��������!�GG�ก��	�
������
ก�� ��ก����$%#�ก����G+�& ����-
��&�ก��Y��)�!���G��������$%#&
 ���4�������  G������G��+�&��w�4���ก� ก���ก���0����กW����
��!��Vกก�����,��G���)��#�
��!�$#Y��)�!��� (Ng, Ma et al. 2009) 

9. ก�����,��1�#�������,��G���)��#�����&)��!���
�)��ก&��*#&��&)��!��
�����ก���&' +,%�������ก,%��*�#&ก�!ก���
�ก����กW�)��!�� ����ก� � ��
���+,%.0��I�G�$%#����� ���
��กW�G���	�#�Y��*#&��&)��!�� � ��
���+,%�0������ ��&G��� )��ก&��*�!�e � ��
���+,%ก���&��  
�)��
��$%#�
��ก��"I��������
� ก��+��&��*#&� ��
���+,% +,%�ก,%��*�#&ก�!ก����กW���#&�����!ก��
#�����G����
��ก�)$%#-����
�$#�0�!��� V!#���&+��+��&+, ��ก��hiก1�#����*#&��&)��!����#&
�
�
����&��+�ก
�����*������1�#��������ก�� ���%���/&������ก�0�	o���#ก (OPD, ER)  �0�	o���� (IPD)  

�#&�������	H�	�
 ��+�ก	j�)��
 
+���
�)��ก&�� �0�!+!�+
���+,%*#&����#&��� 
��#&	f�!���
#���&����$%#�ก����������
� ก�� �����ก����&G��
��*���	-�����
����&��+,%���&������#&+��#���&�� 
ก�� �����+��)��ก� ก����$%#�ก�������� ก�����,������
��-Y�"nI+,% ���	H���#&�-���ก��������+,%
�,!���� ก���	}�
�#&���������
��!ก�",�,!���� ��
 �������!ก����กW� ��
ก��	�
���&��ก�!
-��-���$%#��#&ก��G���-����
�$# �ก-��-� �-�� #������G�� ��
���+,%-����กV!ก0� +��G����
#��
#�G���e��+,% ��-Y�"nI���&' ��
���e2&#�
�����
��!� ��
���+,%��
�0�	o�� (conference on 
emergency preparedness on the Gallatin 2007) 

10. ��&)��!�� ����&!�G��ก�+�&ก��)��!���)$%#�*����!ก��#!����ก�����,��G���
)��#���!�e��ก����4��"Y�� �)$%# ����/&+,�ก���)+�I(�ก�(��*#&��&)��!��)��#���!�e��ก��"I
��������
� �-�� DMAT 12%&�����e##ก	f�!���&�����Y���� 48 -�%���& (Yamamoto 2011) 
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11. ก���)�%��	��ก��ก���0���0�	o����G��$/#��&��$%#�ก��Y��)�!��� �)��
��$%#�ก��Y��)�!���
ก����กW���#&
���-
&�ก+���
���������e��!ก����กW��
��,G�����#��$%#& ���ก�����������&
G��������e��ก���0�����#&���e��ก��"I	ก����
�����e-����
�$#����#&���e��ก��"IY��
)�!������e2&ก�����,���0�	o�����
�
���+����
��ก��0�	o����
������$%#�ก��Y��)�!��� G�#!G����0�	o��
���,�� ���e��+,%�
��0�	o���
��V&+,%��������e-����
�$#���#&�����$%#�ก��Y��)�!��� ��
ก���0���0�	o��
���
�
���+���ก�#�+,%�0�	o�� 
��,�-,����#ก �ก�,/����� ��
���+,%��4��"��*��&��#&�,�����ก���0��
�0�	o����$/#��& ����ก� 1)ก���������0�	o���)$%#��!ก����กW���#��$%#& 2) ก��	��!�	�,%�����ก����กW���$%#
�ก��Y��)�!��� 3) ก���0���0�	o����
G�#!G���+,%#�0���Y��
���+���*#&-,��� (Arao, Numata et al. 
2007) 

12. 
����&�� ก�����,��G���)��#��#ก �ก����&)��!������ +,%G���,.2กW�)$/�+,%
*#&���#&��
)$/�+,%�����#*#&-��-�+�ก�
��!��/&������
��!-��-� �e2& �
��! 	�
�+. ���%� �ก
ก������� G�����,%�&��-��-�*#&���#&ก�#����#�  
�ก��Y��)�!���#
�����!��&ก���
�G���
-����
�$#���������&'*#&
����&����-��-���
	�
-�-���-��-�ก����!G���-����
�$# �ก

����&�����&'+�/&Y�G��X��
Y�G�#ก-�+,%�*�����
�G���-����
�$#  ก���*,��������,��ก���)$%#��!
�e��ก��"I#���&�#!G#!��
ก��1�#���� ก���&+
�!,��G���-����
�$# �ก#������G���
� �&
G���-�����)��.W+,%�����e�
�ก��-����
�$#��$%#�ก��Y��)�!���ก��ก��
��!+!�+
���+,%ก��
	f�!���&��Y����-��-���
ก����!G���-����
�$#�

���&-��-�(Edwards 2009) 

13. Y��)�!�����������
�*����
����������eG������������#�ก����&���+��&��
��
ก��hiก	f�!�������ก���	H���%&���G��+,% 
+���
�)��!���,G��������e��ก���#!��#&��$%#�ก��
Y��)�!������#���&�,	�
��+4�Y�)��ก�����,��G���)��#�G���,ก��+��&������ก��ก�!
����&��+,%
�ก,%��*�#&
���
����&���)$%#�
��,	�
��+4�Y�)��
ก��	f�!���&������ก��#���&��!�$%����ก��
hiก#!����
hiก	f�!���Y�G��������ก���)��
����

����&�� 
�,�����!Y��)�!���*#&���#&ก��
1�#��������ก�� 
+���
�ก��ก��
��!+!�+
���+,%G�����!���-#!���-��� ��,
��กก��+��&��
����ก���,G"
+��&��	�
�������ก���)$%#�
��ก��G��������$#���

���&ก��+��&�� (Douglas 2007) 

14. G�� ���
��,ก�� ��#!���ก,%��ก�!ก����!�$#Y��)�!������
��!)��!����/&����
��!
	�������, ���
��,�	��ก��ก��hiก#!���)$%#�)�%�����e�
*#&)��!����-�-,)��ก�����,��G���
)��#���!Y��)�!�����
ก��	f�!���&��*"
�ก��Y��)�!������e2&ก���
�ก��x���x0�0�	o������()�
  ก��+,%
)��!����������!ก��#!��+���
�*��G����0���
+���
�	f�!���ก��)��!���������,	�
��+4�Y�)��

�)$%#�
�)��!���,ก����!�0�e2&!+!�+
���+,%��
ก��	f�!���&����$%#�ก��Y��)�!��� �)��
Y��)�!����ก��*2/�
#���&(�!)��������V���
�,ก��+��������&�0& ��������)$/�+,%����,	�
�!ก��"IY��)�!���*����
�� 
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�-����������
��
�$#���	�
�+.�ก���G,�& ���)��!����#&�,G�����

��กe2&�#ก����ก���ก��Y��
)�!��� +,% 
G����������� �#ก �ก�,/)��!��+,%#�0����*�)$/�+,%	�#�Y��#�  
��#&�,����������ก��
-����
�$#	�
�+.�)$%#�!���
�$#	�
�+.+,%�����!G�����,�
�� �กY��)�!��������
����+�&
���W�4��� (Olivia, Claudia et al. 2009) 

15.  �กก������� G���G���
V�*#&	�
-�-�����$#&  Dhaka *#&!�&ก���+.
	�
-�-���&*��G�����

��ก�ก,%��ก�!Y��)�!�����������
� ก�� ���
��,�	��ก����ก��
���,��)��#���!Y��)�!��� (Paul and Bhuiyan 2010)�)$%#G�����

��ก*#&	�
-�-���ก�����,��
G���)��#���!�$#Y��)�!�����������
��)$%#�
���!�0����	�
�+.*#&���#&��&�,G�����,%�&��ก���ก��
��������
� ��
ก���ก����������
���&��������e+�����!#ก���&
����������#���� 
�ก��*2/�����
�
� ก�����,��G���)��#��	H���%&���G����ก��+,% 
���
��!*#&G��������& �ก�
��ก��"I��� ก��
�0�����#&*#&	�
-�-� ��-��&����ก���ก����������
� ก��	X�)��!���!$/#&���ก�#�e2&�$#
� ��
���+,%)��!�� ก��	f�!�������$%#�ก����������
�  

16. ��&)��!��G���,ก����&�������#&�G�$%#&#�	�YG!���YG�
�� ��
���+,%	f�!���&�� 
�-�� #�
��ก�
	�#& #�
���
�& �/���
#�� ��-Y�"nI�� �/���ก�$#�
��0�	o��+,%�����!!��� V! ก��
 �����,��#�
�� )��&&������#&��$%#�ก����������
� �-�� ��#&+��
��eก���)�%�*2/� ��
ก���0����$%#&
��*�Y�!�� e��e0ก���*�� �กY���#ก�
�
������� ��#&���,��ก��#���&��#� 1 ��	��
I  ก����&���
ก����&��#�0�	o����G��$/#��&�)$%#�
������!ก����กW�#���&��#��$%#& �-�� �0�	o��+,%�����!ก��x#ก��$#���#&
��&����	x#ก��$#�+,%��&)��!��+,%�,.�ก�Y�) �)��
�G�$%#&x#ก��#� �����!G�����,�
��
�$#)$/�+,%
��������e+��ก��x#ก��$#���� ��
�G�$%#& Hemodialysis ��#&+��ก�� Recalibrate ก�#�����	�-� 
(Kirsch, Mitrani-Reiser et al. 2010) 

17. ก�� ��#!��!�G��ก�� ��
���+,%�)$%#ก���$%#��� ��$%#�ก��Y����������
� �)$%#�#&��!
!�G��ก�����&	�
�+.+,%�*�����
�ก��-����
�$# ���e2&��ก+�#&�+,%��+,%�����!!��� V! ���+���	��ก��
ก����,���0�Y�W��)$%#�!��� (Schnitzer and Briggs 2004) 
 

%
!
�ก��� !"�# $� 

1. ��ก���ก��Y��)�!�����������
��0�	o��+,%�*������!!��ก��)��#�ก�� �������กก��   
G��ก�#&�0�!��� V! (Triage) �-��
!!ก��G��ก�#&ก��G����ก�0�	o��#���&&�����
ก����กW�#���&
�����V� (START : Simple Triage and Rapid Treatment and SAVE)  12%&�	H��
!!G��ก�#&�0�!��� V!
 �������ก#���&�����V��!�&�0�	o���	H� 4 ก����' ���G����,!������ก����กW����#���&�����V� (Nie, 
Tang et al. 2011) !�G��ก�+�&ก���)+�IG���*���		�
�����0�	o��+,%��������e�G�$%#��
���� 12%&
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#� �	H�ก����+,%��#&�����!ก����กW����&�����	H������!��ก
�$##� �	H��0�!��� V!+,%��,�-,�������กV��� 
��$%#�
�ก����กW�ก���� immediate���� 2&��+��ก��-����
�$#ก���� delayed �������!��#�	ก����ก��

��4,�,/�������&�	�0����
�#,��*#&�0�	o������
��� ��������#��!�&���#� �,#�ก������&��

��#&ก��ก��-����
�$#���&������&��/�ก��G��ก�#& 2&��#&+��#���&��#��$%#& ����-��),�&*�/��#���,�� 

5. ก�� ��ก��*#&��&)��!������$%#&��4��"0	�YG ��
�����#�	ก�"I+�&ก���)+�I 
��%&*#&#�
���G�$%#&�$%���&)��!�� 
��#& ���
�!�G��ก�+�&ก���)+�I ��
�0�	o��(�ก�(��+,%
�ก,%��*�#&ก�!Y��)�!������ ����/&+,� Logistics �0����ก�� ��ก��  ��
��
��&��	�
��-�I (Tan, Lee 
et al. 2012)  

6. ก���
�G���-����
�$#+,%���G��+�&ก���)+�I G$# 1) ก��G��
� ก��-���-,���
�0�!��� V! 2) ก��G��ก�#&G����ก�0�	o�� 3) 	X�)��!�� ก���
�ก����กW�+,%e0ก��#& 4) ก��#)�)
�G�$%#����� (Schnitzer and Briggs 2004) �0�	�
�!Y��+,%�����!!��� V!��
��������!!��� V! ก���
�
G���-����
�$#+�&ก���)+�I��#&�,G����0�G����*��� !��+��X��+�&��w�4�����&G� ก�",+,%
��&)��!����������!G�����,�
��G&���!��ก��������*Y�)+,% ���	H��-�� �0�	o��� V!	o��(�ก�(�� ก��
�
�!��ก����ก����กW���*Y�)�	��&-��-�+,%��������e�*������!ก����กW�+,%��&)��!����� ก��
	�
-����)��4Iก��� �&*�������
��0�	o����
����+��! �-�� �0�	o��+,%�,������� ก����$%#���� (Centers 
for Disease Control and Prevention 2011)  

7. ก�� ����/&��&)��!������G��+���
���V�+,%��� ��#&G���2&e2&G����
��
�� ก��
��กW��0�!��� V!�!$/#&��� �
��ก��ก����&��#�0�	o��+,%�,#�ก��
��ก�	��&��&)��!��+,%�,.�ก�Y�)�0&  
ก��#)�)�0�!��� V!�

���&+,%�ก���
�����+�/&ก��#)�)
����ก0�Y����$%#e2&���� ���	H�(Schnitzer and 
Briggs 2004) ก��#)�)G�����e2&ก���0��G�#!G���*#&�0�+,%	�
�!Y������ก�� ����V�+I��!�0�	o��
G���,ก���!�&���#�ก��*#&�0�	o�� �
��),�&)# ก���!�&� ��
���+,%�0���0�	o��	�
 ����V�+I  ����,�&
���
��!�0�	o����ก�� +��
�#&������ ก���
���0��-,%��-����ก��+��&��#���&�����V�+,%����)$%#�
�G���
-����
�$#���G����-,%��-��ก��+�&����ก���)+�I��������.���ก�����
ก�
�0ก �0�!��� V!����
�
��	�
ก#!���� fracture dislocation, infection, !��� V!.,�W
 �!
�����
��#& G���,ก�� ��ก��
ก���0��!�����+,%�,	�
��+4�Y�)(Yasin, Malik et al. 2009) 

8. ก��	��!����	�&�e)��!���
��	H���&)��!���G�$%#�+,% �
������e+��ก����กW�
����&)��!�������$%#& �ก��&)��!��)�&+�����������e�
�!��ก����� (Dolan 2011)  

9.  ก���
�G������G���ก,%��ก�!ก��	k#&ก����G�����#+,% 
�ก��*2/���-��&�ก��Y��)�!���
����ก� 1) ��G#�  ��
���& 2) ก������
!!ก�� ��ก��*�
+�&ก���)+�I 3) 	��!	��&�
��&
��4��"0	�YG�)$%#	k#&ก��ก������-$/# �ก#�
����
��%&�����#� ����()�
� ��
���+,%��&)��!��
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��
��G��� 4) �,����ก��	k#&ก����G �กก��������)�

*#&��G (���&���, ��&, ���) �-�� ก��
	k#&ก����G �ก��& ���ก�� ����&����ก��(,�)���������G�, ��
ก��+������
��&�)�
)��4�I��& ��

ก��	k#&ก�����ก��ก�&���&(World Health Organization 2010) 

10. �,ก�� ��ก������ก��!��+2ก+�&ก��)��!��  ��+��	�
�����0�	o�� (OPD Card) ก��
!��+2ก*�#�0��0�	o�� �). #��� ���+,% ���� (�� ��กW� �
�
�����#� ก�� ��
����ก������� 1/�� ��

*�#�0�ก�������# (Centers for Disease Control and Prevention 2011) 

11. ก�������#�$%#�����ก�������#�$%#��$%#�ก��Y��)�!���G���,.0��I��+��
�$#.0��IG�!G��
*����)$%#��!��&*������ (Chen, Chen et al. 2003)  
 

 &' (�ก��� !"�# $� 

1.  ��+�����ก��x���x0+��+,
��& �ก�ก���
��ก��"I����ก�ก��1�#��1���4��"��*��
)$/�+,% 
��&ก���ก����������
�+�กG��/&��#&�,ก����� �#!G����*V&��&*#&#�G���e��+,%���
��.�ก� ก����� �#!ก��+��&��#�	ก�"I+�&ก���)+�I  ��+,��
�G��	�2กW���ก�� ��ก��Y��
��ก��
+�/&������ก�
+!+�& ��� G����G�,��+,%�ก��*2/���-��-� ก�� ��+,%)�ก��
�G�$%#&�$#�G�$%#&�-����
��!
�0�	�
�!#�!����
����
G�#!G��� (Ng, Ma et al. 2009) 

2.  ก����&������,����!Y��)�!���G�� 
��#&���,��G���)��#���!�0�	o��+,%�ก��G���
)�ก�����

���&��

��& �ก+,%�ก��Y��)�!������
�
��/���
�
�
��� ��ก�
+!*#&Y��)�!�����#�0�
)�ก�� (Raissi, Mokhtari et al. 2007) 

3.  ก����&���ก�� ����/&��&)��!������+,%�,�����e+��ก��������������
��!��!�0�	o��
+,%�����!!��� V!���
�
��ก+,%�ก�� �ก��������
� ��
ก�����������
��!�0�	o��+,%�#��!ก��������
�$#
�,��������� �)��

��&�ก����������
��0�	o����������!ก����������$%#& �ก��&)��!�����e0ก+�����
 �ก��������
� (Talbot, Meunier et al. 2012)  

4.  ก����&��� ����/&.0��I)�ก)�&-�%�G���
�$#.0��I#)�) ก��!��
�� ��ก��Y����.0��I 
ก���0����$%#&��*�Y�!����
��%&�����#����� (World Health Organization 2010) 

5. )�w���
!!ก��	k#&ก����
�hk��
��&ก������-$/#+�&����
��� ��
�
!!+�&����
#�
����/&��� 2 ��	��
I��ก
��&�ก��Y��)�!��� �)��
�	H�-��&+,%	�
-�-��ก��	z�
���&ก���������ก 
��
 ������ก��"I��ก���hk��
��&#���&��#��$%#&e2& 5 ��	��
I (Chen, Chen et al. 2003) �������0�	o��
+,%�,ก������-$/#�

���&�ก��Y��)�!����
��*���0��
!!��*Y�)����-��	��ก���$#e$#(Yang, Yang et al. 
2009) 
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� ������G���G�'"�����  O\HM�'"�  ก�%M��ก�"�M�$�� [!��'�"� �� 
��ก�� ก�%
�#$�%���
� ก�%*�ก
����� 
�� (��������   �)��� ���) ก��M������������ �%���$��� 
��ก�� ก�%
�#$�%���
� �! 3 �� 
��G\M 1)  ก�%���D�� 	�\Mก��ก �%��ก$  �#$�%���
�*�กก�� G�\HM��"�OM��#$�
 	�\Mก��ก�������M� �\HM� ก������
 ��%D��%�� ก�� G�\HM��"�OM�
��
�M��
��� ก���Q� 
�\M� 
ก������"�D��%�� 2)  ก�%�� 	�\Mก��ก �%��ก$ ก��)�OM�M�กก���� �� G���%"������ก�W G�\H�D�
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�
 � �PQ�OIP�
�\M�� G����"H��
 �\M�*�กก�*ก���OM�������  )$� *��*� �
 ��%  	U���� 3)  ก�%D��
��
�� 	�\Mก��ก �%��ก$  ก���
 ��%OM��� O��R��
�#$�%��X�$� D�	̀**��"��b�K!�!HMJ������ 
��
ก�� ก�%OM��#$�%���
� �%��ก$ �b�K!ก�� G�\HM��!HOM��#$� 	�\Mก��ก (Plate Tectonics Theory) 
(ก�� �")� �X!��, 2550) ก�$��G\M  �\HM��ก��ก�"�*�ก%��M�������!���' 	U�ก��$�กY�T��M� �$M�� �V�
�"��� 	U�OM� 
����M�  ��$ �\HM�*�ก��� ��#��%����Mก �V��"��%� �V�ก�$�*I��OV��"�ก$M��$��ก���
OM���ก D����J��!������%���$��G�������OM���กMMก 	U� 3 �$��D
E$o  �!�ก�$�  	�\Mก��ก 
(crust)   �\PM��ก (mantle) ��
 �ก$���ก (core)   	�\Mก��ก (crust) 	�
กM��	%���
����M��!HM��$D�
 �\PM��ก *
�M�OIP��� D�O�
�!H
���!H �V�ก�$� *���  '��
�����!H�!M��
�������ก�$�*
 ��ก�$�����
�!H�!M��
�����HQ� ก���M�OIP���
*���OM����� 	U��	M�$��)��o �Q�D
� 	�\Mก��ก��ก 	U�)�P� �Vกo 
 �!�ก�$� tectonic plates  �\HM �\PM��ก G�\HM��!H�	กV*
��ก tectonic plates  
�$��!P�	%��� TIH��Q�D
� ก�%
�� O� �� O��R ��
�#$�%���
� ก�� G�\HM��!HOM� 	�\Mก��ก����!P �� �!�ก�$� plate tectonics  �\PM
��ก (mantle) �!G���
��	�
��� 2,900 ก��� ��� )"P� �\PM��ก�����X�
��	�����)��o �%� ก��
�
�OM� �\PM��ก*
�Q�D
� 	�\Mก��ก��G'\P���!	 (continental crust)  �\HM��	%��� ก�� �\HM�OM�
 	�\Mก��ก��G'\P���!	*
�Q�D
� ก�%�� O� �� O��R ��
�#$�%���
��%�  �ก���ก (core)	�
กM�%���
J��� 
�Vก (iron) ��
��ก ก�� (nickel) *Q������ก M�**
�!J��� ��M\H�o 	������� ���XI�กQ��
X"� 
(sulfur) ��
MMกT� *� (oxygen) �ก���ก�! ���#$��W����ก���	�
��� 7,100 ก��� ��� O��%
	�
���Dก�� G!��ก"�%��M"�G�� �ก���ก�! 2 )"P� )"P��Mก
��	�
��� 2,250 ก��� ��� ��
)"P�D�
�! ���#$��W����ก��� 2,600 ก��� ��� �$��	�
กM�OM��ก���ก)"P�D��"P� 
�\M�ก"��ก���ก
)"P��Mก ��$�!�X��
 	U�OM��OV� O��%OM��ก���ก)"P�D�	�
��� 	U��!HD�
�� �$�OM�%��*"����
OM���ก �"กJ��!����� )\HM�$��!H�ก���ก%����Mก*
�!M��
����	�
��� 3,700-4,300 M�W� T� T!�� 
��
�!H�ก���ก)"P�D�M�*�!M��
�������XI� 7,000 M�W� T� T!��   ก�� ก�%�#$�%���
��$��D
E$*Q�ก"%
M��$ ['�
�!H)"P�OM� 	�\Mก��ก �%��!H 	�\Mก��ก��$�%� 	U�)�P� %!��ก"��"P�
�% (	�!)� ����M� ��
   
������� �G������, 2554)  �\HMOM� 
���!H��M�*"%	
�
)"P��#$� 	�\Mก��ก กV*
%"��"�MMก������M�
��กOM��#$� 	�\Mก��ก*I� 	U�����!H 	��
�����
 ก�% 
��ก�����#$�%���
���
�� O��R�
 ��% 
*�กก���"��Iก	�
�"��	��กNก�����#$�%���
� �#$� 	�\Mก��ก��$�%�M��$��H� ��$�!ก�� G�\HM��!HG����
ก�� G�\HM������"�X������'���Q� �!����H�OM�  ���%"�*�ก
��
�\%���D� 	�\Mก��ก%"�MMก*�กก"�
�!�
��M� �M���กOM��#$� 	�\Mก��ก�!Hก�$�������� �Q�D
� ก�%ก�� G�\HM��!HOM��#$� 	�\Mก��ก
�$��o (ก�� �")� �X!��, 2550) O�
�!H�#$� 	�\Mก��ก�I%��%ก"�M��$ ���%"�OM�OM� 
�����D���#$�
 	�\Mก��ก*
�Q�D
��M��$M ก�%��� G�� (Stress)  �\HM 	�\Mก��ก�
����� G��XI�*�%��ก
"ก  	�\Mก
��ก*
 G�\HM��!H�"�'"�J��

�$��ก"� '��M��"P�	�%	�$M�'�"����MMก�� �Q�D
� ก�%ก�� 	�!H���	��



����ก��  ��	
��
��                                                          �����	����������������� / 74 

��	�$��OM� 	�\Mก��ก��
 ก�%����"H��
 �\M� 	U�G�\H��#$�%���
� TIH�G� �������X����Iก�%� ��

�����G��� �!�
���ก$��H�ก$M������"H��	  ก���"%G�������#$�%���
��"P������X�"%�%� 2 �"ก��
  
( Mก'�  ��%��, 2553) �%��ก$�"%G����"H��
 �\M�%��� G�\HM��\M��
GQ����*
�%�#��"'J� 	U� O��%  
�!
�$�� ����������ก �M��  	U��"� �O�!H�Q�D
� �����X 	�!�� �!��O��%OM��#$�%���
��!H�!O��%
G����������
%"��$��o TIH��"%�%�*�กG������OM�G�\H� (Amplitude) ��
GQ�����%�*�ก�������
G���W����� 	U� logarithm �%�D)�����"��Iก*�ก G�\HM��\M�"%�#$�%���
� (Seismograph) �����
��ก �M��*
��%�
�$���"%#� 	U�O��%G��������� 	U��"� �O*Q���� �V���
*�%�W������$��$�%�
��%�XI� �!�
���!H ก�%OIP� �$��������"%�!H*
��%�XI�G��� �!�
������D)������ �M���G��! �%��! 
12 �
%"� �!��*�กG�����������M��	G�����������ก  
 	�
 �W����"P�M��$���#$��� � )!� M��$Dก���M��$M�

�$���#$��� � )!�ก"��#$�M�� %!� 
��
�#$�MM� �� �!�  ����#$�%���
�OM���ก�!HDก���!H��% ��$D�	�
 �W'�$� �
 �M"�%��"� 
��$ ก�

���G���� 	�
 �W��J����"(	�
)�J�	���	�
)�)����  ��
 �M�D��OM�	�
 �W*!� W����ก���
�#$�%���
��!HM�* ก�%D�	�
 �W��� �!O��% 	��ก���*�XI�O��%D
E$ �"P���$  6.0 ��ก �M��OIP��	   

�ก ก�%Dก���
�$�)��)� M�*ก$MD
� ก�%G��� �!�
��ก"���H�ก$M������!H��$�OV������
��$�%�
MMก��������D
���������$M�M� �\HM� (fault) D�	�
 �W���M��$�����G�
�"��ก��
��G 
�\M
 	U��$��D
E$ (	ก��� ������), 2552)  ����$��"���$ G� ก�%�#$�%���
�O��%D
E$D�	�
 �W��� ��$ 
��� ����G 
�\MOM�	�
 �W����!�M� �\HM��!H�!'�"��!H�����M��!H��% 6 ก��� ��� �Q�D
� ก�%
�#$�%���
�	�
��� 6.0 ��ก �M�� M�G�� �!�
��'"����� ��
����!H��% 75 ก��� ����Q�D
� ก�%
�#$�%���
�	�
��� 7.2 ��ก �M�� M�G���"�X��$��o X�ก�Q���� �#$�%����กMMก �"�X�X�ก 
�!H��OIP��	
D�M�ก�W  G��� �!�
��*
�%G���������������
�

$��MMก��*�ก*�%W����ก��� (��G�� M�����
)�%*���, 2545)  
 *�ก 
��ก����ก�� ก�%G�\H��"ก���I����D�*"�
�"%)��ỳz�M"�%��"� �\HM %\M�J"���G� 
2547 ��
 
��ก�����PQ��$��D� 	{ 2554 �Q�D
�����XI�*�%M$M��!H�Q�G"EOM�ก��*"%ก�����ก��
ก���'���D���� ก�%��J����"�OM�	�
 �W �%��ก$ 1) O�%�
��ก��	�
��������
�"H�ก��D���ก
�
%"� �"P��
%"�)��� �
%"���G �
%"� O� ��
�
%"�'\P��!H 2) ��G��ก��$��D
E$�"�O�%M�G�G������
��
O�%ก��y|กT�M��"��\Mก"�O"P��M��$��o D��X��ก������J����"� �%��ก$ ก��G"%��ก#��	S�� ก��
�"ก��'����� � *�% ก�% 
�� ก���Q��$� ก��"ก��'����� � 
�M�[�ก [�� 
MM�����#�� *V�	S����กb� 
ก��R}~�R����'��O��'*�� ��
ก��)"�����#���!H �!�)!��� 3) O�%ก�� ��!��G���'��M�%���ก���\HM���
D��X��ก������J����"� 4) O�%ก��MMก�����
ก��*"% ��!��G���'��M��
��O�M���
�X��ก������J����"� *�ก 
��ก�����#$�%���
� (�X��"�ก���'���[�ก [���
$�)���, 2552)    
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�"��!H 24 �!��G� 2554  ���	�
��� 20.55 �. ����"H��
 �\M� 7.0 ��ก �M�� ��� ��'\P��!H'���%�
�� O� MQ� �M�$�O!P 
�Vก ��
MQ� �M ����	�� �"([�� 	�
 �W'�$� �%�*�%W����ก���M��$�Iก���	 '!��     
10 ก��� ��� ����"H��
 �\M���XI����'����� )!�����	�
)��� G��

� �%� 6.7 ��ก �M�� 	̀E
��!H
'�O�
 ก�%�#$�%���
�   *��
����!H��$�

�$����� �\H���

�ก ��$�����XG��G���X��ก�����%� 
 *��
����!H��$�����#���
�����OM��"� M�  �
���\HM����$� ��$�!�
���Q��M� �������$ '!��'M D)�
������\HM�����$ 	U� ��$�!ก��*"%�"P�W�����"H�ก���!H)"% *���
*�%	�
)��"�'"�J�  O�%ก�� ��!��G���
'��M�D�'\P��!H  )$� *�%���'� ��$�!����R O�%#��	�
������D���$�
*�%  *��
����!H��$R`�GQ��"H� 
Commander D�O�
�"P�  *��
����!H��$�Q���*M�	ก����!H*Q� 	U��Q�
�"�#��	S��
�"กก$M�  G�\HM����� *I�
�Q�M�	ก����!H*Q� 	U�����$G�� O�%O�M���'\P�(��OM����'�����  �!���������%������$)"% *� 
(���'����� )!�����	�
)��� G��

�, 2555) TIH��M%G��M�ก"������*"�  	̀E
� M�	���G ��

������'"���ก��	�M�ก"� ��
��� ����J����"� *"�
�"%�� กV� ()"��"��� ��"�%� �), 2553)  �! 4 
	̀E
� G\M 1) 	̀E
����%����G�������O"P��M� �
 �!����
กK
����%�ก���"H�ก�����	�M�ก"�
��
��� ����J����"��"���$ 	U� Mก��'�!G�����$���กT"�T�M� ��M%*�ก��%Q� ���ก����� Mก���
�!G����$�)��ก��)$�� 
�\M#��	�
���"�*I��$�)��%���  ��

�ก��$�!G����"�'"�J��$����GG�ก"�

�$������Q�D
���$�%��"�ก��)$�� 
�\M��� �$�%$�� 2) 	`E
�%�����G��ก���ก
�$������!%���
 *��
����!H�!*Q������$ '!��'M��
O�%��G��ก��!H�!M�G�G������G��������X�%���� O�%�"ก�
D�
ก��)!P�*�O�M������ Mก�����)�ก��  *��
����!H�"�O�%�"ก�
D�ก��	N��"����� O�%�"ก�
D�ก��T�M�
�#�	N��"��ก�������*��� O�%���*��D* ��
��G�"(��$�%� O���	%���
�\MD
�G������%����"ก�
OM�
ก��$�M�����"G�D������J�ก��$��$M�o 3) 	̀E
�%�����	�
��� 4) 	̀E
�%����"�%�M�	ก���  G�\HM��\M
��
 G�\HM�*"ก� 5) ก��M����"���ก�$�� ��$�

�$������$���Q� M�G�G�������!H 	U��ก�ก��� %"��"P�
*I� 	U��!H��OM�ก��G�%
�"ก�����!H 	U��ก�ก���   *�ก	̀E
�%"�ก�$��ก�� ��!��G���'��M��"��"�
'��"���#$�%���
�*I��!G����Q�G"E��
*Q� 	U�M�$����H� '\HMD
�ก���Q����OM�'�������

�$������!H
 ก!H��O�M������X�Q����D
�G���)$�� 
�\M#����% *V��%���% �V� �"��$���! ��
�!������D�ก��)$��
R}~�R�#����% *V��%�M�$���!	�
���J���' 
 

 

��������
����ก�� !"��ก��#$ก%� 

 ก�� ��!��'��M� #)�E
����$M�"�'��"���#$�%���
�  '\HMก��)$�� 
�\M%���#����% *V�
*Q������ก ก��*"%ก��	̀E
���
#�ก�
�����%�����J�����O�!H*
 ก�%OIP������XR}~�G\�ก�"���$
����
	�ก���%�M�$����% �V� D�#��	�
���"��#$�%���
�G�� 	U�M�$����  
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1. �
�
ก$M� ก�%�"�'��"�� ก�� ��!��G���'��M� #)�E
��� '\HM	�M�ก"���
�%
#�ก�
��*�ก�"�'��"���#$�%���
��!HM�**
 ก�%OIP� 

2.   �
�
 ก�%�"�'��"��  
 2.1 #��	�
���"�  �!�)!��� '�ก��
�\M��''���' ��% *V��"P���$ �Vก��M�

*�XI���
"� ���'*��D*�%��"�G���ก�
��ก�
 �\M� �กD* 
��%#��  �!�D* ���กก"�������Iก��E �!�
��H��!H���"ก  G�!�% *��D*M$M����
�\M������M�*D)�ก��ก���*��D�ก�� #)�E	̀E
��!H��$ 
��
��
M\H�o �%� 

 2.2 �
�����ก����O��' X��M��$D�'\P��!H
�\M'\P��!HDก�� G!��'\P��!H ก�% 
��
O�%	�
���J���' ��G��ก���
/
�\MM�	ก�����$'��M� *
 	U�	̀**"��Q�G"E�!H�����X '�H�G���
������OM�	̀E
�D�������O��� XI�����
�����ก����O��'*
%! ��$X�� 	U��"�'��"���#$�%���
��!H�!
G�����������ก ��G��ก�M�**
��$�����X	N��"������%� �V��!H �\HM�*�กG��� G�!�% G��� 
�\HM���� 
���XI���G��ก���$�!	�
��ก���� �Q�D
����ก��%�M�	�
���J���'���%� 
 3. �
�

�"� ก�%�"�'��"�� 

 3.1 #��	�
���"�/E���  	U�	̀E
���
#�ก�
���$M �\HM�*�ก�
�
 ก�%�"� 
G\Mก�� �!�)!��� '�ก��
�\M��''���'���
�"� �$��	̀E
�*��D**
'��%��"P��"�#��	�
���"� M� ��

E��� �!H��M���E �!���H��!H���"ก �!���
 G�!�%TIH�X����$�����XD)�ก��ก���*���!H 
���� �Q�D
� ก�%��G
���*���%� 

 3.2 �
�����ก����O��'  	U����ก���!H��M�D
�M�$���$M �\HM��"P�%���ก��
�"ก�� ��
ก��R}~�R���O��'���ก����
*��D*ก"�#��	�
���"���
E��� �"P�o �!H#��D
����ก�� M�M��$D�
���
�!H 
�\HM�����"P����ก����
*��D* �Q�D
�	N��"�����M�$����$�!G����' #��	�
���"�E���  O����$XI�
���ก���%� 
 
 

��!&������
����ก��#$ก%� 

  '\HMWIก������ก��� '\HMD
��%�O�M ��M��
ก�� ��!���"��#$�%���
� �!H ก!H��O�M�  
��	��� ��J!ก�� 
�\M������D�ก�� ��!���"� �M���M� )$�� 
�\M��
R}~�R�D��X��ก�����"�'��"��
�#$�%���
�  ���
�"ก(�� )��	�
*"ก��   '\HMD
�#���%��"���% *V�*�ก�"�'��"���#$�%���
��%��"��%�ก��
)$�� 
�\MM�$��X�ก��M� ��% �V� ��
	�M%�"� �������(����)�)!' ��
'"�������X�
OM�
'������!H�M%G��M�ก"�����ก����	`**��"� 
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��'�(������ก�� 
 

 ��'�ก���)�
"����ก*���+�����,�ก%� 
 ก���\�G��M�G�G������*�ก
�"ก(�� )��	�
*"ก���$��o �!H ก!H��O�M�ก"�������ก�� ��!��
�"��#$�%���
� �%�������*�ก �����*"�  Mก�����)�ก� ��G��� G���G�% 
V�OM�#�� )!H��)�E
�$��o ����"P����	N��"���!H 	U�����(�� �\�G���%�D)�ก�M� PICO D)� ก�a�ก��	�
 ���OM� Polit 
& Beck (2004) 	�
 ���G����'
�"ก(�� )��	�
*"ก����
	�
 ����
%"�OM�
�"ก(�� )��	�
*"ก��
D)� ก�a�OM�Melnyk & Fineout-Overtholt (2005) *Q���� 
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EXTENDED SUMMARY 

 

 

Background and Significance of the Study 

 There are different kinds of natural disasters that cause great losses of lives 

and properties such as earthquakes, floods, storms, brush fire, famine, and extremely 

cold weather, all of which have considerable effects on human beings.  These natural 

disasters can be causes of injuries, mortalities, losses of properties, economic losses, 

and environmental damages, which can be inestimable.  These natural disasters cannot 

be prevented, and human beings have to encounter them regularly.  Thus, the question 

is “What can we do to minimize the effects of a natural disaster?”  In fact, some of the 

natural disasters can be predicted in advance, but not earthquakes.  Despite efforts to 

predict earthquakes made by countries frequently affected by them including the 

United States, Japan, Turkey, Mexico, and Taiwan, earthquakes still cannot be 

successfully and accurately predicted in advance (Phakin Inchidjui, B.E. 2542).  

Earthquakes are natural disasters which suddenly occur, as seismic waves travel at the 

speed of 18,000 miles per hour.  The most advanced technology at present can only 

give a warning of earthquake only 20 seconds in advance.  When the ground is 

shaking, buildings collapse, damaging transportation routes and breaking dams, and 

this can cause flash floods (Ministry of Education, B.E. 2539).  There are many causes 

of earthquakes.  According to the Meteorological Department (B.E. 2548), the causes 

of earthquakes are as follows: 1) beneath the crust—the earthquakes that are caused 
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when the crust moves along the fault, when there is an underground explosion, when 

there is a movement of lava, when there is a mining activity, and when there is a 

collapse underneath the crust; 2) on the crust—when there is a collision of a meteor, 

wind, atmospheric pressure, oceanic wave, high or low tide, or vibration caused by 

human activities such as traffic, explosion, etc.; and 3) under and on the crust—when 

there is a volcanic eruption and land collapse.  At present, the theory that is used to 

explain the cause of earthquakes is the Plate Tectonics Theory (Kamol Vajarasathien, 

B.E. 2542).  That is, when the earth separated from the sun, it was a group of hot 

gases.  Once the gases became cooler, it became hot liquids.  But since the outer crust 

cooled down before the inner crust, it became solidified sooner, leaving the inside of 

the earth filled with liquidized heavy minerals.   In terms of Geology, the structure of 

the earth is divided into three major parts—the crust, the mantle, and the core.  The 

crust consists of hot rocks in the mantle that will float, while the colder rocks sink to 

the bottom because substances with higher temperature will be lighter than those with 

lower temperature.  The floating and sinking of substances gradually take place, 

breaking the crust into small pieces called tectonic plates.  When the earth moves, it 

drags the tectonic plates with it, forming mountains and volcanoes and causing 

earthquakes.  The movements of the crust are called plate tectonics.  As for the mantle, 

the mantle is about 2,900 kilometers thick.  The mantle can move slowly, which also 

causes the movements of the continental crust.  The movement of the continental crust 

can also cause mountains, volcanoes, and earthquake.  Finally, the core consists of a 

large amount of iron and nickel, as well as other minerals such as sulfur and oxygen.  

The diameter of core is approximately 7,100 kilometers, which is close to the diameter 

of Mars.  The core is composed of two plies.  The outer ply is about 2,250 kilometers 

thick, while the diameter of the inner core is about 2,600 kilometers.  The components 

of the inner core are similar to those of the outer core, but they are solids.  The size of 

the inner core is about four to five times larger than that of the earth’s moon.  

Geologists believe that the temperature of the outer core is about 3,700 to 4,300 

degrees Celsius, while that of the inner core may be as high as 7,000 degrees Celsius.  

The occurrences of earthquakes are mostly restricted only to the crust.  The crust does 

not exist as one single piece, so when very hot liquids come into contact with the crust, 

they will push themselves out.  As a result, the plates are vulnerable for earthquakes 
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and volcanic eruptions. According to the records of earthquakes, the crust does not 

remain static, but it moves in the same manner as a conveyor belt due to the pressure 

from the magma under the crust which gradually pushes the plates on the crust apart.  

The plates cause movements of the crust, but since the crust remains intact, the 

pressure of the liquids under the crust will cause the stress.  Once the earth has 

accumulated the stress until it reaches the breaking point, the crust will have relative 

movements while releasing energy, which results in the changes in the shapes of the 

crust and the formation of vibrations or seismic waves, which can be felt by human 

beings and which can cause damages.  Measurement of the intensity of earthquakes 

can be done in two ways—measuring the vibration with an instrument that calculates 

the outcome in the Richter scale and measuring the intensity of earthquakes by 

comparing the feelings of vibration in the Mercalli scale.  The damages caused by 

earthquakes are determined in a 12-point rating scale, ranging from least to most 

intensity. 

 Thailand is situated on the Eurasia fault, which is close to the border 

between the Eurasia fault and the Indian and Australian faults.  The closest fault is in 

Myanmar, the Andaman Sea, Nicobar Islands, the People’s Republic of Laos, and 

south of China.  The epicenter of possible earthquakes in Thailand is moderate to large 

in size, from 6.0 Richter of higher.  If earthquakes take place close to communities, 

they may cause great damages to structures that are not built to withstand the seismic 

waves.  The faults in Thailand are mostly situated in the western and northern regions 

(Pakorn Suwanich, B.E. 2552).  Even though a large-scaled earthquake has never 

happened in Thailand, the shortest powerful fault in the northern region of the country 

is six kilometers in length, and this can cause a 6 Richter earthquake that can cause 

considerable damages to structures and building, while the longest powerful fault is 75 

kilometers long, and this can cause a 7.2 Richter earthquake that can destroy buildings, 

crack the earth’s surface, and throw objects into the air.  The further away from the 

epicenter of an earthquake, the fewer damages will be caused (Phakin Inchidjui, B.E. 

2545). 

 The tsunami disaster in the provinces along the Andaman coast in 

December 2004 and the great flood in 2011 highlight the weak points in medical 

management during natural disasters in Thailand.  First, there is a lack of a 
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coordinating system and command system at all levels—national, regional, district, 

and local. Second, personnel still lack knowledge and practice to carry out different 

steps necessary to handle public disasters such as screening patients, providing 

medical care at the scene, transferring patients to the hospital, providing treatment and 

care at the emergency unit, providing treatment and care at the intensive care unit, 

offering mental rehabilitation of patients, and conducting autopsies.  Third, there is a 

lack of preparedness in communication during public disasters.  Fourth, there is a lack 

of design and organization of public disaster information system.  When an earthquake 

of 7.0 Richter took place on March 24, 2011, at approximately 08:55 p.m., on the area 

around Ta Khee Lek District and Tar Ping District, Shan State, Myanmar.  The 

epicenter is only 10 kilometers deep, and the seismic waves of 6.7 Richter could be 

felt at Chiang Rai Prachanukroh Hospital.  During the earthquake, the hospital staffs 

panicked and were unable to control the situation.  Other problems include staffs’ lack 

of knowledge about the plans and their own contexts, communication failure, lack of 

standby system, insufficient radio, lack of understanding of how a radio was used, lack 

of a clear-cut command center and public relations center.  Moreover, there was a lack 

of preparedness in the area.  For example, there was no designated meeting point, no 

reserved electricity, and no coordinator at each point.  In addition, hospital staffs did 

not listen to the commander who was in charge, and they did not make sure that they 

had all the necessary tools and equipment before moving critical patients.  Some staffs 

did not even have basic information about the hospital, and the public announcement 

system was not working properly (Meeting on Problems and Obstacles in Earthquake 

Operations of Chiang Rai Prachanukroh Hospital, B.E. 2544).  Likewise, Chaiwat 

Sawasdivej (B.E. 2553) conducted a research study on problems, obstacles, and 

developmental guidelines for public disaster prevention and relief in Phuket Province 

and pointed out that there were five major problems that needed to be addressed:       

1) structural problems, 2) personnel problems, 3) budget problems, and 4) tools and 

equipment problems, and 5) training problems.  As for structural problems, there was a 

lack of unity in rules and regulations regarding steps in commanding public disaster 

prevention and relief efforts.  Existing structures and steps were complicated, and the 

documentation was delayed, hence delayed relief efforts.  If there was no personal 

relationship with the organization, it would be difficult for the victims to receive 
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timely assistance.  In terms of personnel problems, there was a staff shortage, and 

existing staff members lacked direct knowledge and skills to carry out public disaster 

relief efforts.  They also lacked skills to work with documents, and they lacked actual 

practices.  Furthermore, staffs lacked motivation to carry out their tasks, and the public 

sector did not pay attention to provision of knowledge or organization of training for 

volunteers working for different foundations. Finally, the training was separately 

conducted by individual organizations, thus a lack of core body of knowledge.  For 

these reasons, the earthquake preparedness plan is deemed vital to enable nurses and 

related healthcare personnel to provide timely medical assistance and care to patients 

and to effectively help rehabilitate them. 

 

 

Clinical Problems of Interest 

 What is the earthquake preparedness plan to provide assistance and care to 

a large number of patients and to manage public health problems and impacts to 

restore normal situations like? 

1. Before the disaster 

The preparedness plan is needed to prevent and minimize the impacts of 

possible earthquake disasters. 

2. During the disaster 

2.1 The victims, mildly or seriously injured, may be affected 

both physically and psychologically.  They may be in shock and suffer from sadness 

and anxiety of the loss of loved ones or properties.  Some may use inappropriate 

mental mechanisms to deal with their problems due to stress or mental exhaustion. 

2.2 If the healthcare provision system on the location or in a 

nearby location lacks efficiency or suffers from staff shortage, this can become a 

factor that increases the intensity of the problem.  However, if the healthcare provision 

system is effective, but the disaster is high in intensity and seriousness, staffs may not 

be able to perform their duties up to their potential because of stress, exhaustion, or 

lack of personal experience. 
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3. After the disaster  

3.1 If the victims or their relatives have to deal with 

continuous effects of the disasters in terms of morbidity and mortality, they may suffer 

from mental problems.  The relatives of deceased victims may develop stress due to 

loss of loved ones.  If they are unable to use appropriate mental mechanisms to deal 

with their problems, they may eventually suffer from mental illnesses. 

3.2 The healthcare provision system needs to provide 

continuous care in terms of treatment and physical and mental rehabilitation of the 

victims and their relatives, even though service providers themselves may also be 

suffer from physical and mental exhaustion, making them unable to offer quality 

services and preventing victims and relatives from accessing quality care. 

 

 

Objective of the Study 

 The present study aimed at investigating research-based evidence to derive 

at a conclusion on earthquake preparedness in terms of the patterns, methods, and 

guidelines on how to prepare for, respond to, assist, and rehabilitate victims of 

earthquake disasters so that victims of earthquake disasters would timely receive 

correct and safe assistance and care based on the professional standards.  The study 

also aimed at yielding a conclusion of earthquake preparedness that could be utilized 

to further develop nursing proficiency to suit current nursing care situations. 

 

 

Methodology 

 

 Search for research-based evidence  

 The present study on the earthquake preparedness plan were selected from 

research reports, academic documents, journal articles, experts’ consensuses, and 

standard practice guidelines to derive at a conclusion on earthquake preparedness.  

The PICO Framework was used in the search for research articles published in English 

between 2002 and 2012. The evaluation criteria of Polit and Beck (2004) were used to 
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assess the quality of research, and the criteria of Melnyk and Fineout-Overholt (2005) 

were used to determine the levels of evidence. Of the total 24 studies selected, one was 

a non-randomized controlled trial, tree were qualitative studies, ten were descriptive 

studies, and ten experts opinion papers. The analysis and synthesis conducted in this 

study were as follows:  

 Preparation for earthquakes can be divided into three phases: 

 

  Before the disaster 

 1. A map of areas at risk of earthquakes is constructed to design the town 

plans and to designate the community away from high-risk areas.  The public sector 

should work in collaboration with the community to survey risks in the areas in cases 

of earthquakes. For instance, they have to determine if there is a risk of chemical 

leakage when an earthquake happens and causes multiple disasters. 

 2. Public relations efforts need to be taken into account to disseminate 

information about what to do before, during, and after an earthquake among the 

public. 

 3. The instruments of the Meteorological Department should be developed 

and installed to monitor and warn people of earthquakes, both locally and overseas, in 

a more accurate and timely manner to minimize possible losses. 

 4. The earthquake database as well as the database of the population, 

including children, pregnant women, patients, and disabled persons should be 

constructed.  There should also be a follow-up system for patients with communicable 

diseases by a local public health office to prepare for an evacuation center, emergency 

child delivery, transfer of pregnant women having a labor, and transfer of postpartum 

mothers and newborn infants to a hospital or a suitable place. 

  5. A preparation training program should be designed for those who are 

going to provide assistance to disaster victims to ensure their physical and mental 

readiness.  The scope of duties and responsibilities of all levels in each agency should 

also be specified. 

  6.  Medical emergency teams should also be developed in preparation for 

public disasters.  There should be a coordinating center that can organize transfers of 

patients via helicopters or airplanes during a disaster to relieve difficulties and 
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sufferings and to minimize morbidity and mortality of the victims within the first      

24-72 hours after the disaster happened. 

 7. Communication systems should be developed. Communication 

equipment should be prepared to ensure sufficient communication during an 

emergency situation.  A public healthcare network should also be established.  This is 

because during management of an earthquake, a communication breakdown will 

prevent staffs from efficiently performing their tasks during the emergency or to 

coordinate with other authorities including the police, the army, public relief teams, 

and the command center. 

 8.  There should be a practice guideline on how to promote mental health 

to prevent post-traumatic stress disorder among victims of earthquake. Mental 

assistance should be provided immediately by staff members who have already 

undergone psychosocial training before they are to perform the tasks. 

 9.  There should be a plan to practice readiness of the hospital staffs 

working in different divisions when it comes to resources allocation, postponement of 

scheduled operations, preparation for necessary medication and medical equipment for 

emergency operations, opening of an operation room for an emergency case, 

arrangement of the order of treatments to be provided, and coordination with the 

community to ask for assistance such as volunteers for cleaning of hospital buildings 

and medical equipment, donation of food for patients and medical healthcare team 

members. 

 10. The hospitals should send their nursing staff members to attend 

training on public disaster preparedness.  The hospitals should also establish a medical 

emergency team to accommodate earthquake disasters such as the DMAT or MERT 

teams which can be in operation within 72 hours. 

 11. There should be an additional program on care for chronic patients 

during a disaster.  This is because the treatment and care for chronic patients may be 

disrupted during a disaster, so there needs to be a plan to provide care to this particular 

group of patients including 1) follow-ups to ensure continuity of care, 2) adjustment of 

the treatment plans during a disaster, and 3) care for patients and their family before 

and after a disaster. 
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 12. In addition to preparedness in the hospital, there should be a study 

conducted to survey own and nearby communities.  Volunteers should be registered in 

advance, with their specialization clearly specified. The scopes of duties and 

responsibilities of different teams and individuals within the community and between 

communities should also be determined. 

 13. To ensure preparedness, different related agencies should work 

cooperatively to ensure harmonious and effective performances. Training and field 

practices should be organized with mutual working principles. The coordination 

should be assigned to determine the scopes of responsibilities of each party to avoid 

redundancy. 

 14. There should be training on how to cope with a disaster for nurses, 

beginning with those who hold a bachelor’s degree, to increase efficiency of 

professional nurses to handle a disaster and to ensure effectiveness of nursing 

practices, including rehabilitation of patients.  Nurses should be made aware of their 

roles and responsibilities during a disaster.  They should have awareness of the 

possibility of a disaster which is unpredictable.  Furthermore, nurses working in a safe 

area may take part in assisting nurses working in another country struck by a natural 

disaster for humanitarian reasons. 

 15. There should be additional measures to ensure disaster preparedness of 

the public.  A disaster preparedness plan should be devised for the general public to 

make sure that they have perceived and been prepared to provide first aids before the 

arrival of nursing staffs.  They should also be equipped with the knowledge about 

what to do during an earthquake and how to ask for assistance from different sources 

of support. 

 16. Hospitals should have a back-up plan to stock up consuming goods for 

the staff members such as canned food, dried food, drinking water, etc.  They may 

prepare saline solution for patients, and prepare reserved energy for an increase in 

demand of nursing care during a disaster.  The hospitals should also be prepared in 

terms of sanitation if the hospitals are cut from the outside world for a continuous 

period of time.  A plan for transfers of patients is also necessary to ensure continuity 

of care.  For example, patients on hemodialysis may need to be transferred to another 
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hospital because the hemodialysis machine may be damaged during the earthquake 

and may need to be recalibrated before it can be used again. 

 17. Training should be organized for staff members regarding 

communication during an earthquake to accommodate foreign staffs who come to 

assist in the relief efforts as well as foreign tourists who are injured. A language 

learning program may be designed for different languages of neighboring countries 

such as Loas, Myanmar, and Cambodia, in addition to the English language. 

 18. A manual should be developed as a guideline on how to perform the 

rescue efforts and respond to earthquake disasters with the general public such as        

1) preparation of equipment and tools before an earthquake, 2) practices during an 

earthquake, and 3) practices after an earthquake has struck. 

 

 During the disaster  

 1.  The command center should be established for collaborative works 

previously planned.  The director of the center should be appointed to oversee the 

collaboration in accordance with the severity of the earthquakes. 

 2. The first screening of patients is called primary triage, and this is done 

at the scene, called triage sieve.  The secondary triage is conducted at the treatment 

point, called triage sort.  Grouping is done to rank patients in terms of urgency of 

treatment needed, using the MASS Triage Model, which is a system that is used to 

differentiate a large number of patients in a short time in accordance with the urgency 

of treatment needed, using the traiage 4 Group 1) resuscitation or emergency 

treatment, 2) urgent treatment, 3) delayed treatment, and 4) minor injuries  (Nie et al., 

2011) 

 3. The hospitals’ management of public utilities and medical equipment, 

as well as food and drinks, has to take medical staff members and emergency patients 

into consideration.  A logistics team needs to be established to acquire and manage 

resources available.  

 4.  Important medical assistance includes 1) search and rescue of injured 

survivors, 2) triage of patients, 3) provision of first aids and initial treatments, and      

4) evacuation of injured and uninjured victims.  Provision of medical assistance needs 

to take the social norms into account. If the hospitals are not affected by the 
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earthquakes, they should retain necessary healthcare services such as emergency 

treatments and provide healthcare to the community that is unable to access the 

healthcare services provided at the hospital.  Public relations work needs to be taken 

into consideration as well.  For example, the hospitals need to inform patients whose 

scheduled healthcare services have to be postponed. 

 5. A field hospital should be set up as soon as possible by considering 

suitability of provision of initial treatment to injured victims and to transfer seriously 

injured victims to the hospitals with higher potential.  Evacuation of injured victims 

during the disaster and evacuation of rescue teams if necessary need to be considered.  

The field hospital should also take into consideration care of family of injured victims.  

There should be different tents for patients with different symptoms.  Staffs should be 

assigned to offer care to patients in different tents, and prepare for beds and operation 

rooms for critically injured patients.  Specialists should be gathered to work as much 

as possible in the shortest time possible, particularly specialists in orthopedics and 

surgeons as most of the disaster victims suffer from fractures, dislocations, infections, 

head traumas, and face injuries, all of which require specialized care. 

 6. Ambulances may be adapted into mobile hospitals to provide medical 

treatment at places where injured victims are unable to travel to the hospital or the 

field hospital. 

 7. Attention should be paid to prevention of possible communicable 

diseases that may occur after a natural disaster including diarrhea and cholera, 

establishment of medical waste management system, improvement of public utilities 

to prevent infections from food and the environment, particularly among the hospital 

staffs and rescue workers, and preventive measurement of disease carriers such as flies 

and mosquitoes by using chemical sprays, preventing reproduction of mosquitoes, and 

using a bed net. 

 8. A medical record should be used, and the patients’ OPD card should be 

utilized to record data regarding age, gender, date, diagnosis, treatment, length of 

hospitalization, discharge, and appointment, as well as contact information of the 

patients. 

 9. There should be a radio communication control center set up in 

accordance with the regulations of the Ministry of Public Health on administration of 
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communication radios B.E. 2533, which differentiates between the host station and the 

client station. The host station refers to the radio station that is the center of 

communication and supervises the use of communication radios of at least two client 

stations.  The client station refers to the radio station whose radio communication 

activities are under supervision of the host station.  

 

 After the disaster 

 1. The rehabilitation plan is devised immediately after the incidents 

including repair of public utilities in the area.  After each earthquake, the strength of 

buildings and structures need to be examined by an engineer.  The functioning of 

medical equipment needs to be checked, and a counseling team should be formed to 

help victims cope with psychological impacts and stress that take place in the 

community. Accommodations and tools and equipment need to be prepared for 

victims and their family as well. 

2. The plan to prepare for disasters should include preparation of both 

short-term and long-term care for patients who become disabled during and after the 

disaster. 

3. A field hospital should be planned for to initially operate on patients 

who have been injured during the earthquake and to operate on patients whose existing 

scheduled operation cannot be performed after the hospital has been damaged during 

the earthquake. 

 4.  There should be a plan to establish a temporary shelter or evacuation 

center, and the plan should cover internal management of the center and care of public 

utilities and environment of the shelter or evacuation center.  

 

 

Recommendations 

 Based on the analysis and synthesis of research, the following 

recommendations on earthquake preparedness can be made: 
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 Implications of the Findings 

 The present analysis and synthesis of research-based evidence has led to a 

body of knowledge that can be used to ensure earthquake preparedness in three 

phases—before the disaster, during the disaster, and after the disaster—as follows: 

 

1. Before the disaster 

1.1 The curriculum on medical management and public 

disaster preparedness should be developed and disseminated all over the country so 

that medical personnel would become aware of earthquake disasters and be prepared 

to cope with them. 

1.2 Nurses should be provided with opportunity to undergo 

training to prepare them for handling disasters.  This is because disasters result in a 

large number of victims and patients, so nurses should be equipped with the 

knowledge and skills that will enable them to provide care to a much larger number of 

patients with limited resources and under an emergency situation. 

1.3 The earthquake preparedness plan should be devised to 

disseminate knowledge to patients and chronic patients because earthquakes cannot be 

accurately predicted in advance.  If the nurses, patients, and relatives have knowledge 

and skills to cope with earthquakes, the risks of injuries will be reduced, and patients 

are more likely to be continuously monitored. 

1.4 The communication system in the area should be developed 

to ensure promptness and reliability. A network should be established among the 

public and local organizations because during the disaster, there should be only one 

command system to ensure uniformity of practices.  The plan should be able to be 

carried out by the public and related agencies in the local area.  Radios should be made 

available because they work well during the initial phase after the disaster when 

telephone cannot be used. 

1.5 The Emergency Units of every hospital need to be made 

ready for rescue efforts.  There should be at least one disaster medical assistant team 

of Thailand (DMAT) at all hospitals.  The DMAT network should also be established 

in the community including the civil defense volunteers and the One Tambon One 

Search and Rescue Team (OTOS). 
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1.6 A level four large-scaled disaster should be simulated 

together with the crisis management exercise (C-Mex) involving the hospitals and the 

related provincial agencies including the public disaster prevention office, the police, 

the military, Tambon Administration Organizations, schools, hotels, and department 

stores to determine the roles of each organization.  The practice should be conducted 

at least once a year. 

1.7 Consuming products and medicines should be sufficiently 

prepared.  This is because earthquakes not only cause injuries, but they also damage 

buildings and public properties.  In other words, transportation may not be possible, 

there may be a blackout, hospital equipment may be destroyed, and transfers of 

patients and relatives may not be feasible. As a result, there may be a shortage of 

medicines and necessary medical equipment.  For this reason, a medicinal network 

needs to be established in the local area for emergency situations during a disaster. 

1.8 The community system should be developed to ensure its 

strength.  The community should collaborate with local community leaders or local 

administration organizations such as public health volunteers to develop channels of 

public relations via different media to disseminate knowledge and prepare the public 

for care of chronic patients. Knowledge about first aids and request for medical 

assistance should be taught.  In the local community, there may be a group of public 

volunteers who coordinate among different parties in the community and provide 

assistance when a disaster strikes. 

1.9 Important measures should be devised such as prevention 

of damage to hospitals, establishment of service systems to assist disaster victims, 

prevention and control of diseases and environmental hygiene, acquisition of 

medicines and medical equipment, and public relations.  Moreover, there should be a 

plan to solve problems by utilizing medical networks, and the counseling and referral 

systems should be founded.  Also, patients may be categorized into groups to increase 

efficiency and effectiveness of care such as long-term care for patients who cannot 

travel or to offer basic medication to those who are healthy. 

1.10 A plan for establishment of a field hospital after an 

earthquake should be devised, and transfer systems to safely move patients to 

appropriate healthcare settings should be set up by coordinating among related 

agencies and organizations. 
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2. During the disaster  

2.1  There should be a principle on how to manage the disaster 

site and provide treatment to the injured victims using the disaster paradigm.  The 

situations should be continuously monitored and assessed.  During the incident, the 

incident command system should be in place with the person in charge who can 

request for cooperation from all related offices and agencies. The tasks can be 

expanded or terminated to ensure smoothness of management. Different tasks 

including planning, finance/administration, logistics, and operations should be 

assigned. 

2.2  Safety and security of all individuals involved should be 

taken into careful consideration once they arrive at the scene.  The individuals who 

participate in the relief efforts should be prepared for what they may possibly 

encounter, while the putting the priority to the safety and protection of themselves and 

the team.  They need to have necessary protection by always wearing a protective gear 

before entering the scene of the disaster. 

2.3  Nurses need to have the knowledge and skills to encounter 

earthquakes before performing their duties so as to protect themselves from possible 

harms.  This is because there may be aftershocks of earthquakes which are 

unpredictable.  Damaged buildings may collapse while nurses are helping the injured 

victims, for instance. 

2.4  The MASS Triage Model, organized by the NDLSEC of 

the United States of America, should be used to screen a large number of patients 

within a short duration of time to differentiate the levels of assistance to be provided to 

ensure appropriate transportation and referrals of patients. 

3. After the disaster 

3.1  Seventy-two hours after the disaster, the plan for assistance 

can be divided into two phases—immediate phase and rehabilitation phase.  During 

the immediate phase, the focus is placed on transportation of rescue equipment, 

vehicles, consuming goods, medication, and support teams to rescue and assist disaster 

victims.  The focus is also placed on provision of accommodation and management of 

volunteers and the private sector.  In some cases, private agencies may be able to reach 

the victims and provide assistance before the public sector arrives at the scene.  As for 
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the rehabilitation phase, this is a long-term phase that emphasizes rehabilitation efforts 

and development of risk management mechanisms. 

3.2 The counseling team should be formed to offer advice and 

consultancy to the victims of earthquakes who suffer from psychological impacts and 

stress from injuries and losses of loved ones or properties. 

3.3  There should be a plan to set up a temporary shelter or an 

evacuation center with a guideline on how to manage the venue and acquire necessary 

tools and equipment for the victims.  Other management tasks include management of 

clean water sources, as well as hygiene and waste management.  The temporary 

shelters should consist of the central administration division of the temporary shelter, 

the coordinators of the temporary shelter, and the manager of the temporary shelter. 
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� 43,454 47,005 50,554 
&��'�ก-
��
$�' 0 4,311 4,638 
&��'�ก DPAC 0 96 174 
OPD '*ก-��
 41,971 47,700 42,645 
ER 55,305 55,066 57,545 
*
	1�ก��
 118,867 126,885 136,305 
    - ��*0���3&�7+',ssP
����3 0 9,088 11,515 
    - >�'	2����3 0 13,335 12,382 
    - ����'�0 0 17,135 17,871 
    - ��*0���3-�*�2 4 0 87,327 94,537 
&��'�ก��� �0*
	1 0 0 123 
&��'�ก��->B 28,915 21,681 17,644 
0
'>�'	2-*� 2 0 8,037 13,218 
�'��	,�-�/	
 (-q�
# OPD) 25,923 31,165 39,326 
-�.ก��
 �0&
 1,306 1,417 1,901 
&��'�ก,)����� 496 0 0 
&��'�ก��&v/',)��������� 8,570 7,597 10,342 
&��'�ก*��1��/+ 93 0 0 
&��'�ก��กB2"*� 2,054 2,253 1,876 
&��'�ก$�&
#-�Q0 3,721 5,696 8,939 
>�'	2 1)%
�.1
.' 2,962 3,209 6,151 
3��-�. (��
&��'�ก- ����) 15,619 18,110 19,376 
>��	2��+�," 33,313 34,025 35,090 
��*0���3�#�����0*ก ����3 !�#��*�-�7*� 0 1,016 1,223 
>��	2"�# 
� 3,751 3,406 2,878 
>��	2-�Qก 1,979 2,442 2,320 
>��	2 Uro 20,638 21,092 20,094 
Ortho 37,153 38,138 39,811 
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ก1

� ("y�	) 37,818 35,111 31,573 
Well baby 3,797 4,076 4,290 
�
0!�'&�*�&��� 2,511 2,679 3,082 
{
ก&��%2 19,570 25,369 32,290 
���3���0&�*� 362 397 510 
 ���ก��
 632 253 447 
'�/-�.ก��
 20,901 20,180 20,655 
��'�ก��
 48,658 47,722 51,414 
�
 27,075 32,017 34,805 
�� &* 3
�ก 24,678 24,206 25,586 
0
'&��'�ก{w0-)Q
 3,716 3,648 4,474 
-�.ก��
stu's� 20,936 18,941 23,678 
0
'!��	2!�',�	 2,687 2,580 3,253 
q/�	
 + �4
!�� 68,405 72,278 70,484 
ก
����&4
"�AกB
 (Consulting) 18,385 40,627 40,814 
��*0 �*0ก��*0 0 0 2,513 
&��'�&$�&3
กก
��4
0
' 0 0 137 
&��'�&'
!
� 0 0 80 
&��'�ก-�7+* 1)%
� 0 0 548 
���������ก
�*7+' x 12,062 17,402 14,167 
��
�1ก!�'ก 758,283 827,833 876,973 

�

�/���6�2�(/���( 

  2553 2554 2555 
�6�2�(!" 6 22,699 22,903 23,942 
- >��	ก��
��+�," 7,772 7,924 7,104 
- >��	ก��
	�$� 1,681 1,240 1,508 
- >��	ก��
"�# 
� 935 846 651 
- >��	ก��
ก�#��ก 5,421 5,798 3,841 
- >��	ก��
-�Qก 569 596 627 
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- >��	ก��
�ก!��0 331 283 197 
- �
 1,561 1,596 4,133 
- �� &* 3
�ก 764 813 971 
-  ���ก��
 (��
�
�'���0) 2,683 2,869 2,023 
- '�/-�.ก��
 878 842 1,659 
- ��'�ก��
 104 96 18 
- >��	ก��
���0*ก����3!�#��*�-�7*� 0 0 285 
- >��	ก��
3���A0ก�#��ก 0 0 927 
�6�2�(#�<ก 6,096 5,775 5,720 
- >��	ก��
��+�," 2,030 1,698 2,021 
- >��	ก��
	�$� (��
�
�'.
	) 748 819 2,066 
- >��	ก��
"�# 
� 241 212 81 
- >��	ก��
ก�#��ก 889 758 1,297 
- >��	ก��
-�Qก 100 158 203 
- >��	ก��
�ก!��0 41 33 7 
- �
 818 720 5 
- �� &* 3
�ก 864 1,004 39 
-  ���ก��
 0 0 0 
- '�/-�.ก��
 2 9 3 
- ��'�ก��
 363 364 0 
���(�ก2�  2,538 2,569 2,778 
�6�2�(���( 2,140 2,300 2,682 

*���
�
�ก�
	*
	1 8 ��' - �+4
ก��
 1 "? (��*-�Qก-ก��
/./���'&') ��'�# 9.4  10.14  7.7  

�)����ก��2���������������� 

  2553 2554 2555 
1. ./�-&
/ 436,395 472,269 520,886 
2. $�������	
 182,294 184,506 202,945 
3. 31�./����	
&��'�ก 64,500 69,773 73,665 
4. 31����'2���	
&��'�ก 89,857 90,378 89,657 
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5. *�

�'���	
 66,039 72,838 80,745 
6. ก
����3�	
<����	
    
- -v��2���	
 1,796 1,588 1,567 
- ก
����3.�8'-'78* 7,192 7,356 7,689 
- Pep Smear 12,520 10,596 13,091 
- -ก�� 0 0 0 
7. *7+'x 0 0 0 

�)����ก��2�����ก@��������&����� 

  2553 2554 2555 
Plain film 129,837  136,152  139,808  
Ultrasound 8,071  8,128  8,373  
CT scan 11,745  13,202  14,302  
    

��
 149,653 157,482 162,483 

�)����ก��2�����#�@�A'�B 

  2553 2554 2555 
1. ก��2������"��!�    
- Electrocardiogram (EKG) 13,105 12,458 13,337 
- Exercise Stress Test (EST) 265 240 350 
- Echocardiogram (ECHO) 3,058 3,306 4,510 
- Percutaneous Transluminal Coroary Angiogram (PTCA) 0 0 320 
- Pace maker 64 57 34 
- Automatic Internal Cardiac Defibrillator (AICD) 0 0 1 
    

2. ก��2�����#�@	���
�����ก@D    
- A - Scan 1,176 1,751 1,793 
- Computerize Visual Field Examination(C.T.V.F.) 195 611 503 
- Tension Exam. 4,764 8,095 11,329 
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3. ก��2�����#�@	���
�����(    
- Pulmonary Function Test (PFT) 366 345 384 
4. ก��2�����#�@	���
������#(���E����-    
- Extracorporeal Shock Wave Lithotripsy (ESWL)  1,175 0 0 
- Bladder Ultrasound (Bladder U/S) 7 0 0 
- Kidny Ureter Bladder Ultrasound (KUB U/S) 86 0 0 
- Prostate Biopsy(Prostate Bx.) 19 106 0 
- Kidney Biopsy (Kidney Bx.) 0 2 0 
5. ก��2�����#�@	���
���"
 �� ��
ก    
- Audiometry 2,779 2,200 3,040 
- Tympanometry 294 62 226 
- {�ก��� 2,238 799 0 
7. "
���6�2�(    
- Gastroscopy 2,058 2,692 2,513 
- Bronchoscopy 191 73 162 
- Colonoscopy 308 369 398 
- Sigmoidoscopy 79 92 75 
- Endoscopic Retrograde Choledo 5 28 4 
- pancreasdoscope (ERCP) 163 175 125 
- Fiberoptic Laryngoscopy 379 0 0 
- Laparoscopy 232 735 192 
��
 33,006 34,196 39,296 

8. ���ก��#�����2��FGH�F
 

  2553 2554 2555 
ก
	%
��4
��� (&��80) 32,124 34,140 33,344 
ก�3ก��
�4
���/*
./��4
��� (&��80) 4,213 3,653 4,870 
�3/�4
��� (&��80) 2,238 799 0 
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Disaster management following the Chi-Chi earthquake in Taiwan/ 
Prehospital and Disaster Medicine 

���JK	4
�5�#ก�4LMกN� 
 

3!���	4
3"�����"���5ก�4O����KP��!P�5	4
����O����KP��!
	4
���� 3"��5 Chi-Chi Q��
���  ��ก3
�K��6�O��Q
� ���� � 21 
ก������ 1999 S 01:47 P��O 7.3 4�ก3��4# X��6�53���4

�6�5  

��53ก�O ��6�O��Q
� 25 �����"5�4ก JM5 1 ��	O�
# 

ก�K6"�����6�5 	4
����� �!�ก��L��"SZ� Nantou ��
Taichung 

�J��� �O\�3���ก�4 3"��5 Chi-Chi  Q��
��� 

	4
3��P�5
��ก]�� 
4
O�^P�5
��ก]�� 

opinion of authorities 
7 

3�4���5"��� �X��X�ก�4LMกN� �^^��^J�" 

��_ O\�3���ก�4  
 

	4
3"�����"���5ก�4P�5�K"��X�O����KP��! M̀�5QO�4�̂ ��ก4
�^
��6�O��Q
� 5 ��� X�!�a�� �!�ก��L��X� Nantou ��
Taichung J�ก
� 6̂5��ก3	b� 30 ก�K6" �K6"��"��NS#�"���กก�K6"�
 7 �4��34���  
�\�J�"	4
ก�^Q	O��� �\�������3�c^	d��X��4��34���  ก�4��O
�P�5
��
�4��
�a\�O��"^4��K�_�e ��
ก�4X��
��5�a\�ก�43P��JM5��4L�!�# 
Qffg� ก�4P��65 ��
���"���5ก�4��5ก�4�!��#��
�� 
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��������� 5 ��
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� 

��ก�4LMกN� �\�������	d����กก�4��O3��a���53O��
��X�3i �^!�����
�\�Q��

��ก3�^ X�!�a�� �� �QO�4�^��ก4
�^��5ก�6�!�a�� �Xก��3� �5 3� �� ��� 

��ก��6�O��Q
�	4
"�S 2,347 ��  (���4�ก�43� �� ��� 116 �6�

	4
��ก4 100,000 ��) ���K3i� ��P�5���	d��� ������� 49.7 	� 3!L   

Q"6" ���"��ก�6�5��6�5" ����\���h ��� (120/100, 000) ��



h�5 (110/100, 000) (risk ratio[RR] = 1.09 ���"

3����"��� 95% [CI] 0.84, 1.42, p 0.05) ���K"�กPMa����4�ก�4�����5PMa�

��6�5" ����\���h  (odds ratio [OR] = 2.11, 95% CI 1.99, 2.24) X�	� 

1999 ��5ก�6�X��6�53���� � 

3� �^X�	� 1998 ก�43�4 �"���"!4��"ก4S iKก3i�����5��O��6�5

4�^��^ 34 �5�\�O�^���"�\���h  ��
 " 4
^^��O�6�ก�4������4QO�

Q"6��OP�O ก�4	q� �̂��5���\�QO���6�54�O34c� " 3�4��P6����_�4S�KP 

4
^^ก�4�!��#iKก3i��!4��"	q�^���
���� �QO����O 

P��3�����
 

 

1.  ����4ก
��53ก�O��6�O��Q
�ก�4�6��� �����
4�กN�Q��̀ M�5ก�4

�\�5��P�5�����
�P�P�3	b����5�\���h���5QO�4�^ก�44�กN���6�534c�  

2.  ก�4�\�5����4�\�5��3	b�� " 

3.   ก�4^�O3�ĉ �6��X
h63ก ���ก�^��5O���L���ก44"�K^���3
�K 

	4
3��L���ก44"!�����ก L���ก44"ก4
O�กก�4	g�5ก���4�

^�O�
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4.  ก4S ��6�O��Q
�P��OX
h6��
" ก�4�\����X��5ก���5 ���5
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